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ABSTRACT 

 

The pharmaceutical industry is one of the most significant contributors to environmental 

degradation globally but also an essential contributor to the well-being of people. Organisations 

and humanity are dependent on this life-giving industry even though it impacts the environment 

negatively in various ways. This has driven pharmaceutical organisations, governments and 

international bodies to probe into methods of incorporating sustainable development within the 

sector, which has driven the establishment of green supply chain management (GSCM) and, 

subsequently, green logistics. The identification of the barriers impacting GSCM and green 

logistics is critical to the promotion of this sustainable initiative within the pharmaceutical 

sector in South Africa. The purpose of this study was to critically examine the barriers affecting 

green logistics in the South African pharmaceutical industry by using a case study at CIPLA 

Medpro Manufacturing. The significance of this study is to bridge the knowledge gap on the 

barriers impacting green logistics within a South African context. The study population 

comprised of thirty Logistics Department staff members at CIPLA Medpro Manufacturing. 

This study used a mixed methods approach through the analysis of both quantitative and 

qualitative data. Existing literature was reviewed, face-to-face and online surveys were 

conducted with employees and a key informant interview was undertaken in 2021. The key 

informant was the logistics manager who was purposively chosen. All thirty staff members 

responded to the survey, and the data was analysed using the Statistical Package for the Social 

Sciences (SPSS) software. In relation to the objectives, the study findings show that CIPLA 

Medpro Manufacturing is currently involved with GSCM practices such as the recycling of 

water and paper, reverse logistics, use of reusable materials, incineration of hazardous 

materials, sludging of hazardous waste, shredding of waste packaging materials and the 

reduction of electricity usage. It was also identified that logistics staff members did not perceive 

environmental issues such as climate change as being the most important factor impacting 

society but did identify environmental concerns as one of the top five factors impacting 

business. It was also highlighted that a number of staff members did not have a comprehensive 

understanding of climate change or the environmental strategies employed by CIPLA Medpro 

Manufacturing. The most significant external barriers impacting green logistics and GSCM at 

CIPLA Medpro Manufacturing were a lack of government support, a lack of awareness by 

society, a lack of knowledge and experience by suppliers and pressure for lower prices of 

products. The most significant internal barriers to green logistics at CIPLA Medpro 

Manufacturing were the high costs associated with the adoption of green logistics and GSCM 
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initiatives, lack of training on green logistics initiatives, a lack of understanding to incorporate 

green buying and a lack of skilled human resources to implement GSCM initiatives. It was 

determined that CIPLA Medpro Manufacturing did not have sufficient countermeasures in 

place to combat the internal and external barriers impacting green logistics and GSCM at 

CIPLA Medpro Manufacturing as it was not a core competency, according to the key informant 

and survey respondents. A recurring theme identified within the study was a lack of awareness 

and knowledge of GSCM and green logistics, which impacted respondents’ responses. This 

research identified that knowledge, awareness and training are significant barriers to GSCM 

and green logistics within a South African context. Based on the findings of the study, 

pharmaceutical organisations should prioritise the training of staff to ensure that they can 

effectively implement and maintain these sustainable initiatives and identify risks and barriers. 

Hence, the recommendations that were made in this study are to incorporate a three-phase 

training system that would improve employee knowledge and capacitate them to be able to 

successfully implement GSCM and green logistics initiatives. It was also recommended that 

CIPLA Medpro Manufacturing focus on developing a culture that fosters the support of GSCM 

and green logistics initiatives and creates an alignment between GSCM initiatives and 

government incentives. These recommendations can be extended to other corporations as well, 

to transition enterprises to embrace green logistics that support sustainability and corporate 

responsibility to protect the environment while responding to socio-economic demands. 
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 CHAPTER ONE: INTRODUCTION 

1.  Introduction 

1.1 Preamble 

Over the past decade, sustainability has grown in importance to both supply chain practitioners 

and scholars alike (Gölgeci et al., 2023). Pressures from internal and external factors are driving 

companies to become more sustainable for both society and the environment (Alsmairat and 

Aldakhil, 2022). Increase in government regulations and heightened consumer awareness have 

contributed to the movement toward sustainability (Jayaraman et al., 2023). If organisations 

want to remain relevant to current market requirements, they need to implement and maintain 

flourishing green practices (Kasperson et al., 2022). According to Velte (2021), many leading 

companies have recognised the critical importance of managing and controlling corporate, 

social and environmental performance. The movement towards the adoption of a corporate 

strategy to integrate social, environmental, and economic impacts is driven by both internal 

and external factors. Two common internal factors are a management commitment to 

sustainability and the recognition that sustainability can create financial value for the 

corporation through enhanced revenues and lowered costs (Zumente and Bistrova, 2021). Velte 

(2021) also suggests that the leading impetus for a sustainability strategy is created by external 

pressures such as government regulation, marketplace demands, competitors’ actions and 

pressure from non-profit organisations.  

 

According to Mughal et al. (2022), environmental damage from industrial and economic 

development is destroying natural support systems. Kasperson et al. (2022) suggest that 

environmental consciousness is increasing to highlight that a fundamental change in the way 

society uses its natural resources is needed, especially if society decides to advance on pressing 

environmental concerns such as global climate change and ecosystem degradation. Breuer et 

al. (2023) claim that some companies have not developed any coherent sustainability strategy 

or management of their social and environmental impacts. Negative social and environmental 

impacts have tarnished the reputation of many corporations. It is evident that sustainability has 

become an essential process for organisations. Sharma and Singh (2021) state that 

organisations should not underestimate their ability to turn corporate social responsibility into 

a competitive advantage. Banik (2022) suggests that the knowledge gap in areas such as Green 

Supply Chain Management (GSCM) needs to be addressed as this is a key area in the operations 

of most companies and, therefore, a key role player in the adoption of green practices. Aguilera 
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et al. (2021) argue that the reason for the knowledge gap in sustainability is the lack of research 

and focus of both academics and corporations on sustainability. 

 

According to Asamoah et al. (2023), GSCM initiatives are a proven method to incorporate 

sustainability into an organisation and its operations. GSCM initiatives expand sustainable 

performance beyond the walls of the organisation (Uddin, 2021).  Supply chains are critical to 

the success of an organisation and involve several stakeholders that are both internal and 

external to the company. Many supply chains have grown into global value chains through 

advancements in technology and globalisation, which amplifies their impact on the 

environment and society (Nawaz and Rahman, 2023). The increase in pollution, environmental 

degradation and various other negative by-products of supply chain operations have also grown 

exponentially as a result (Banik, 2022; Mughal et al., 2022). The recent developments have 

also placed further pressure on supply chain stakeholders due to increases in supply chain 

complexity and the lengthening of supply chains (Nawaz and Rahman, 2023). Therefore, the 

role of GSCM as a core driver of sustainable development has become even more crucial to 

both improve environmental performance and establish robust supply chains to help 

organisations navigate the growing number of threats that affect their performance (Banik, 

2022). This is where a crucial green initiative known as green logistics has begun to play a 

prominent role within various industries by improving environmental performance and 

operational efficiencies, according to Hussain et al. (2023) and Wang et al. (2018). Green 

logistics involves several operational elements such as warehousing, transportation, operations 

management and waste management as noted by Shu et al. (2023). The concept of green 

logistics is relatively new and is not fully understood as there is very little empirical research 

that focuses on how facilities and industrial organisations are integrating green logistics and 

managing the barriers that impact this initiative, it is this gap in the knowledge that the study 

aims to address.  

 

1.2 The motivation for the study 

The two most prominent motivating factors for the study are the knowledge gap and the need 

for research on GSCM practices, with a specific focus on green logistics. Very few studies have 

been conducted in South Africa focusing on the barriers to green logistics within the 

pharmaceutical sector. This is a critical topic because supply chain operations make up a large 

portion of organisational waste and pollution and are arguably one of the most important 

functions in an organisation.  
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Green logistics is the component within GSCM that focuses on the movement, operations and 

storage of products and services within an organisation, which, according to Caprian et al. 

(2023), is one of the most crucial elements in GSCM. de Souza et al. (2022), Trevisan et al. 

(2023) and Umar et al. (2021) further emphasise this by stating that many organisations have  

lack of confidence in green initiatives as a result of a lack of knowledge. This is supported by 

Aroonsrimorakot et al. (2022) and Bashar et al. (2022), who state that the identification and 

analysis of the various factors impacting GSCM and green logistics are critical to the successful 

implementation and adoption of these sustainable initiatives. Therefore, this validates the need 

for research into GSCM and green logistics.  

 

According to Hermawan et al. (2023), the pharmaceutical industry is one of the most impactful 

on both the environment and society. Nawaz et al. (2023) further support this by stating that 

pharmaceutical products and the manufacturing of these products are some of the most 

hazardous to both human and animal life. However, according to de la Torre and Albericio 

(2021), the pharmaceutical industry is a crucial support system for the protection and well-

being of human life globally. The absence of pharmaceutical products would cause a global 

collapse in the health sector and threaten the existence of human life (Barlow et al., 2021). This 

has become evident in the past five years with the rise of several pandemics, such as 

Coronavirus 2019 (COVID-19), which has caused a great loss of human life globally. 

Therefore, it is critical to ensure that the pharmaceutical industry and sustainable development 

are integrated to ensure the future of both the environment and humanity. According to Pansare 

et al. (2023), GSCM bridges the gap between sustainable development and pharmaceutical 

production. Therefore, the successful implementation and adoption of GSCM and, 

subsequently, green logistics is critical to the success of sustainable development within the 

pharmaceutical sector. 

 

In South Africa, the role of the pharmaceutical sector has been exacerbated due to economic 

instability and the prevalence of pandemics such as COVID-19, tuberculosis, Human 

Immunodeficiency Virus (HIV) and Acquired Immunodeficiency Syndrome (AIDS) (Nyawo, 

2023). This increases the need for affordable and effective pharmaceutical products to combat 

both the rise of various pandemics and financially vulnerable populations. The need for the 

successful implementation of GSCM and green logistics initiatives within the pharmaceutical 

sector is, therefore, critical in countries such as South Africa; however, limited research is 
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available on the factors impacting these sustainable initiatives. This limits the ability of 

pharmaceutical companies to adopt and maintain effective GSCM and green logistics 

initiatives, which is the gap that this study aims to fill. Figure 1.1 depicts the need for research 

on the barriers to green logistics and highlights the impact that a lack of knowledge has on 

organisations within the pharmaceutical industry. The need for research on the barriers 

impacting green logistics within the pharmaceutical industry is crucial as it impacts an 

organisation's ability to implement this initiative, as mentioned earlier. This is further impacted 

by the lack of research in this field, especially within a South African context. Together, these 

two elements contribute to the failure of green logistics initiatives, as indicated in Figure 1.1. 

 

 

Figure 1.1: The impact of limited research on the barriers to green logistics 

 

The knowledge gap that this study aims to bridge is the lack of information on the barriers 

affecting green logistics within a South African context. Current literature pertaining to the 

topic looks at companies operating in different countries, and, as such, they cannot be 

generalised to a South African context. The reasoning for this is that South Africa has a culture, 

economic environment and political standing that is unique to the country. This is emphasised 

by Ali and Kaur (2021), who state that most literature on sustainability, especially in 

corporations, focuses on a context that is unique to a specific geographic location and is 

difficult to generalise to different industries and countries. This highlights the importance of 

Limited 
research on 
the barriers 

to green 
logistics

Need for 
research on 

green 
logistics 

Failure of green 
logistics initiatives 

within pharmaceutical 
companies due to a 

lack of knowledge on 
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logistics
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the study, which is to bridge the knowledge gap between the barriers affecting green logistics 

in South African pharmaceutical companies and the current body of knowledge, which is 

limited to foreign countries.  

 

1.2.1 Need for research on GSCM and green logistics 

Supply chain management is a core department in most organisations as it encompasses 

functions such as manufacturing operations, purchasing, transportation and physical 

distribution (Omotayo et al., 2023). These are core operations of an organisation; as a result, 

they also play a pivotal role in sustainability which highlights the importance of GSCM. The 

field of green logistics, which falls under the blanket of GSCM, is also a relatively new 

initiative that is used as a tool to drive sustainability within the industry, according to Hussain 

et al. (2023). Although several studies, such as by Kaur and Awasthi (2018), Prataviera et al. 

(2023) and Tumpa et al. (2019), have been conducted to determine the barriers impacting green 

logistics, there is limited research on the factors that affect green logistics initiatives within 

pharmaceutical industries in South Africa. The pharmaceutical industry plays a pivotal role in 

South Africa, as noted earlier, due to the need for medication to combat epidemics such as 

tuberculosis, diabetes, COVID-19, HIV and AIDS (Herrmann et al., 2021; Ma'aruf et al., 2023; 

Zheng et al., 2020). Pharmaceutical companies also produce high levels of hazardous waste 

and have a substantial impact on the environment, play a crucial role in communities and 

impact the economy substantially (D’Sa and Patnaik, 2020; Kumar et al., 2023; Meena and 

Singh, 2020; Sharma and Tiley, 2021). Therefore, pharmaceutical companies have a direct 

impact on sustainability in South Africa. Kitsis and Chen (2021) state that GSCM is critical to 

developing a sustainable organisation, especially since it affects both environmental and social 

sustainability.  

 

The above discussion realises the importance of the need for research in GSCM, especially in 

a niche industry such as pharmaceuticals. Many of the articles published focus on developed 

countries and very few on developing countries, and even fewer on South Africa. Therefore, 

the research provided through this study will not only contribute to the existing body of 

knowledge but also delve deeper into a South African understanding of the problem. The 

research questions identified to guide the research are: 

(a) What are the current logistics processes at CIPLA Medpro Manufacturing, and to what 

extent do they embrace GSCM practices? 
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(b) What are the staff profiles who work in the logistics division at CIPLA Medpro 

Manufacturing? 

(c) What are staff perceptions on sustainability, with specific reference to GSCM? 

(d) What sustainable initiatives is CIPLA Medpro Manufacturing implementing, 

specifically in relation to green logistics? 

(e) What are the external barriers affecting green logistics at CIPLA Medpro 

Manufacturing? 

(f) What are the internal barriers that are affecting the Logistics Department at CIPLA 

Medpro Manufacturing?  

(g) What countermeasures do CIPLA Medpro Manufacturing have in place to combat 

these barriers? 

 

1.3 Aim and objectives 

1.3.1 Aim  

The overall aim of this research is to critically examine the barriers affecting green logistics in 

the South African pharmaceutical industry by using the case study at CIPLA Medpro 

Manufacturing. 

 

1.3.2 Objectives 

This study has the following objectives: 

(a) To assess the current logistics processes at CIPLA Medpro Manufacturing in relation to 

GSCM practices; 

(b) To examine the staff perceptions and attitudes towards climate change and environmental 

strategies generally and at CIPLA Medpro Manufacturing specifically; 

(c) To assess the external barriers affecting the implementation of green logistics at Medpro 

Manufacturing; 

(d) To assess the internal barriers affecting the implementation of green logistics at CIPLA 

Medpro Manufacturing; 

(e) To evaluate whether CIPLA Medpro Manufacturing has countermeasures in place to 

combat barriers and, if so, the effectiveness of these measures; and 

(f) To forward recommendations for improved green logistics at CIPLA Medpro 

Manufacturing based on research findings. 
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1.4 Overview of Conceptual/Theoretical Framework 

The term sustainability originated from the Brundtland report of 1987 by the World 

Commission on Environmental Development (Brundtland, 1987). Hermundsdottir and 

Aspelund (2021), Ofori et al. (2023) and Singh et al. (2022) identify the causes of 

environmental degradation by exploring the interconnections between social equity, economic 

growth and environmental problems and further went on to develop policy solutions that 

integrated all three areas. Ranjbari et al. (2021) further emphasise this by stating that these 

pillars interrelate to give a holistic view of sustainability in both corporate and social settings. 

The term sustainability was developed to focus on issues of critical importance facing the 

longevity of the world’s ecosystem, social structures and corporate social responsibility (Freze 

et al., 2023).   

 

In terms of the conceptual and theoretical approach used for the study, the sustainability model 

focuses on the three pillars of sustainability (environmental, societal and economic), as noted 

by Álvarez-Herranz and Macedo-Ruíz (2021), Gomes Silva et al. (2022) and Ranjbari et al. 

(2021) that frame the research. Huttmanová and Valentiny (2019) argue that the social, 

environmental and economic pillars of sustainable development are intimately interrelated and 

cannot be considered separately. Hermundsdottir and Aspelund (2021) argue that the three 

pillars exist due to the problems that arise in each respectively.  

 

In relation to the societal pillar of sustainability, Purvis et al. (2018: 4) state that “in order to 

meet this sustainable pillar a business should have the support and approval of its employees, 

stakeholders and the community it operates within” and “to gain the support of its employees 

an organisation will have to develop relationships through initiatives such as the focus on 

employee retention and development, better employment benefits and treating employees fairly 

overall”. For community support, companies will have to engage with the community through 

initiatives such as investment in public projects, scholarships and sponsorships. According to 

Thomas et al. (2021), societal expectations are not met due to issues such as high 

unemployment, poor working conditions, social vulnerability, the poverty trap, 

intergenerational equity and widening inequalities. 

 

In relation to the economic pillar of sustainability, Gomez and Crowther (2022) postulate that 

to be economically sustainable, a business will need to ensure that it earns a profit and can 

operate for the foreseeable future. However, Purvis et al. (2018) argue that this pillar should 
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never be in contradiction with the previous two pillars and that the activities of this pillar 

include compliance, proper governance and risk management. Banerjee and Roy (2023) state 

that some of the economic challenges, such as supply risk, problematic ownership structures, 

deregulated markets and flawed incentive structures, lead to increasingly frequent financial and 

economic instabilities for individual companies and entire economies. 

 

The environmental pillar of sustainability focuses on the well-being of the planet and ensures 

that the limited resources available on Earth are used in a way that is responsible for future 

generations. Environmental sustainability can be broken down as the rates of renewable 

resource harvest, pollution creation and non-renewable resource depletion that can be 

continued indefinitely (Jie et al., 2023). If these aspects cannot be continued indefinitely, then 

they are not sustainable. Mohaghegh et al. (2021) state that early models of sustainability 

focused solely on the environmental pillar and basic practices at an organisational level of 

pollution prevention and eco-efficiency through to advanced practices, including redesigning 

supply chain processes around environmental goals and the reuse or recycling of materials and 

resources throughout the organisation. Thomas et al. (2021) argue that some of the impacts of 

poor environmental sustainability are the increasing evidence of global environmental risks, 

such as ozone depletion, climate change, biodiversity loss and the alteration of the nitrogen 

cycle. 

 

More recently, an overarching aspect integrated into the framework that highlights the 

interrelated three pillars is that of governance. According to Lin and Qamruzzaman (2023), 

corporate governance is a structure that ensures that decisions are made to determine long-term 

sustainability for organisations. Corporate governance is a concept that is used to oversee the 

three pillars of sustainability. The reasoning for this, as articulated by Shi et al. (2019: 11), is: 

 

Governance structures organise negotiation processes, determine objectives, influence 

motivations, set standards, perform allocation functions, monitor compliance, impose 

penalties, initiate and reduce conflict, and resolve disputes among actors. 

 

Morita et al. (2020) suggest that effective governance through vertical and horizontal 

coordination among institutions and the promotion of good governance practices for 

sustainable development can overcome the difficulties faced by the three pillars of 

sustainability. Enciso‐Alfaro and García‐Sánchez (2023) further emphasise that corporate 
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governance is highly influential on an organisation’s performance in sustainability as it affects 

an organisation's strategy and principles. These principles are transparency, accountability, 

fairness and responsibility. 

 

Epstein et al. (2018: 21) identify the importance of incorporating sustainability into operations: 

 

Sustainability cannot be managed as just a public relations strategy to pacify 

stakeholder concerns. Doing so can be quite risky as stakeholders expect actions and 

results to be consistent with rhetoric. Furthermore, it is only through the identification, 

measurement, and management of sustainability impacts that social and environmental 

and financial performance can be improved and value created. For sustainability to be 

valuable to both the organisation and its stakeholders, it must be integrated into the way 

a company does business. 

 

Efficient governance in corporations such as those that operate within the pharmaceutical 

sector should include sustainability in supply chain management to promote sustainable 

development. An element of this study aims to identify the structures within CIPLA Medpro 

Manufacturing to determine the impact of corporate governance as a factor contributing to the 

successful adoption/ implementation of green logistics. This is to explore the impact of external 

and internal barriers affecting green logistics at CIPLA Medpro Manufacturing to determine 

the validity and applicability of previous literature on the factors impacting green logistics in 

the pharmaceutical industry in South Africa. 

 

1.4.1 Overview of the pharmaceutical industry globally and in South Africa 

The pharmaceutical industry can be defined as the complex flow of operations involved with 

the manufacturing and distribution of drugs and medicines (de la Torre and Albericio, 2021; 

Khan et al., 2021; Sharabati, 2021). According to de la Torre and Albericio (2021), the 

pharmaceutical industry can be defined as the production, transportation and consumption of 

medicines. The pharmaceutical industry can also be defined as the discovery, manufacturing 

and distribution of medicines (Milanesi et al., 2020). According to Sood et al. (2021), the 

pharmaceutical industry is a high-risk industry, but it has one of the highest profits of any other 

industry. According to the Fortune 500 list, in the United States of America, the top 10 

pharmaceutical companies made a larger annual profit than the other 490 companies in various 
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sectors combined. The reason the pharmaceutical industry is high-risk is a result of the large 

number of factors that influence it (Kumar et al., 2019). 

 

The pharmaceutical industry in South Africa contributed 1.58% of South Africa’s total gross 

domestic product (GDP) in the 2008/2009 financial year; this was total revenue of R36,1 billion 

(Arndt et al., 2020). South Africa’s healthcare industry is divided into the private and public 

sectors. Around 16% of South Africa’s population, which is approximately 7 million people, 

get their health care from the private sector, whilst the remaining 84%, which is around 42 

million people, get their health care from the public sector (Moonasar et al., 2021). South 

Africans spend approximately 1.9% of their household expenditure on pharmaceutical and 

medical products (Arndt et al., 2020). Pharmaceutical companies in South Africa cater to the 

needs of both the public and private sectors. 

 

Supply chains operate in all businesses and encompass operations such as the procurement, 

storage and movement of goods and services, to name a few (Barbosa-Povoa and Pinto, 2020). 

A pharmaceutical supply chain is an unusual supply chain because it is unique and more 

complex than supply chains in other industries (Kocabasoglu‐Hillmer et al., 2023). This 

uniqueness and complexity are created by the constantly changing operational and competitive 

environment in which the pharmaceutical industry operates (Sharabati, 2021). Pharmaceutical 

supply chains face factors such as high research and development investment, long 

manufacturing times, tough quality constraints and high waste generation, which also influence 

the reverse logistics cost (Barbosa-Povoa and Pinto, 2020). As a result, pharmaceutical supply 

chains are more difficult, making initiatives such as GSCM more costly and time-consuming. 

 

1.4.2 Impact of logistics on the environment  

The logistics department of an organisation is involved with the movement of goods both 

upstream and downstream from the supplier of raw materials to the end consumer (Ren et al., 

2020). According to to Du et al. (2023), Nikseresht et al. (2023), Rodrigue et al. (2017), and 

Rosano et al. (2022), logistics contributes significantly towards environmental degradation as 

it encompasses core business operations such as transportation, storage and reverse logistics 

including waste disposal. Some of the most significant impacts of logistics operations are the 

damage to the environment through pollution and depletion of natural resources, according to 

Chen et al. (2023).  
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The impact of supply chains and, subsequently, the logistics department on the environment is 

also determined by the type of industry in which the organisation is operating, as noted by 

Sharma et al. (2020). Everson et al. (2023) highlight that pharmaceutical supply chains are 

more complex than most other supply chains due to the type of product and ingredients that are 

used in the production process. The pharmaceutical ingredients that are used in the 

manufacturing of pharmaceutical products are not often easily available and require shipping 

across long distances to production facilities (Everson et al., 2023). According to Sheldon 

(2018) and Suhandi and Chen (2023), these ingredients also significantly impact the 

environment such as soil contamination, habitat destruction, toxic effects of pharmaceutical 

products on wildlife and biomagnification through the uptake of pharmaceuticals into food 

crops. In the case of CIPLA Medpro Manufacturing, active pharmaceutical ingredients such as 

Amlodipine, Granisetron and Zidovudine are used in the production of their products. 

According to Vieira-Sellaï et al. (2022), these products should be properly disposed of or 

recycled as they can cause serious ecological environmental damage if they are released into 

natural water systems. 

 

1.4.3 GSCM initiatives in the pharmaceutical industry 

The greening of a supply chain means making it more sustainable for both the environment and 

society. Simm (2021) states that the greening of logistics and freight transportation operations 

involves the incorporation of environmental measures when designing logistics and 

distribution networks, whilst underpinning transportation and warehousing operations. The 

pharmaceutical industry relies strongly on the Logistics Department; as a result, these processes 

are critical to pharmaceutical companies (Barbosa-Povoa and Pinto, 2020). The most important 

logistical processes have been identified as reverse logistics and green transportation and 

distribution (Simm, 2021).  

 

Reverse logistics is the backward movement of waste and products into the company for reuse 

or disposal (Butar and Yamin, 2023). Pharmaceuticals generally consist of high-value 

chemicals that require proper reverse logistics management, especially expired and recalled 

stock (Makaleng and Lambert, 2022). This is because the chemicals used in medication can be 

highly destructive to the environment if they are exposed to water systems such as rivers (Khan 

et al., 2021). The pharmaceutical industry has a high wastage-to-product ratio and, therefore, 

requires efficient reverse logistics systems (Barbosa-Povoa and Pinto, 2020). Reverse logistics 
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can be used to minimise or mitigate the damage done to the environment by waste and expired 

pharmaceutical products (Oliveira et al., 2023). 

 

Green transportation and distribution is the use of environmentally-friendly transportation or 

methods of transportation that have a reduced impact on the environment than standard 

transport methods (Mell and Whitten, 2021). The over-utilisation of road freight causes high 

levels of pollution through air and noise (Lutman and Strojan, 2023). The movement toward 

environmentally-friendly fuels and other more efficient methods of transport can be identified 

as green transport and distribution initiatives (Shamsuddoha et al., 2023). Green transportation 

and distribution reduce organisations' and products' overall carbon footprint, which improves 

environmental performance (Mell and Whitten, 2021). 

 

The factors that affect GSCM have been separated into two groups, namely internal and 

external factors. According to Hebaz and Oulfarsi (2021), the segregation between these two 

types of factors is to distinguish which elements can be controlled by the organisation and those 

that cannot. Internal factors can be managed internally to change the impact on GSCM 

initiatives, whereas external factors cannot be controlled, which limits the organisation's ability 

to manage these factors (du Plooy et al., 2022).  These two groups have been identified as the 

key factors that affect GSCM initiatives by du Plooy et al. (2022), Hebaz and Oulfarsi (2021) 

and Yassin et al. (2021). 

 

External factors are factors that operate outside the boundaries of a business but still have an 

impact on business initiatives such as GSCM initiatives. Some of the most prominent literature 

on these barriers have identified suppliers, government and policy regulation, consumers, 

competitors, social trends, inbound logistics and outbound logistics as external barriers 

(Asamoah et al., 2023; Albhirat et al., 2023; El-Garaihy et al., 2022; Habib et al., 2021; 

Khaghani Zadeh et al., 2021; Kumar et al., 2019; Novitasari and Agustia, 2021; Shin and Cho, 

2022; Taghavi et al., 2021). These factors vary between industries and countries, with some of 

the most common external barriers being government policies and the state of the global 

economy, as these elements impact businesses universally (El-Garaihy et al., 2022).  

 

Although external factors generally cannot be controlled by organisations, the effects of their 

existence can be controlled through the use of business strategies and risk management plans 

(Habib et al., 2021). This suggests that although external factors are naturally occurring 
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phenomena, they can, to some degree, be managed by businesses (Mahmood et al., 2023). 

According to Shin and Cho (2022), if these external barriers to GSCM can be detected and 

their impact quantified, then they can be managed through the use of countermeasures. This 

would allow businesses to improve the performance and success rate of GSCM initiatives. 

Therefore, the identification of these factors is pivotal to the successful implementation and 

adoption of GSCM initiatives by businesses.  

 

Internal factors are factors that operate within a business’ boundaries and affect initiatives such 

as GSCM initiatives. According to Shin and Cho (2022), these factors differ from external 

factors as they can directly be controlled by the organisation using several techniques and 

strategies. This is supported by El-Garaihy et al. (2021), who suggest that internal factors fall 

within the jurisdiction of the organisation as they can control the impact of these factors. This 

highlights the importance of understanding these factors and their impact on GSCM so that 

business strategies and sustainable initiatives can be developed with the consideration of these 

elements. 

 

Some of the internal factors impacting GSCM have been identified as management support and 

commitment, organisational structure and strategy, cost, reverse logistics, eco-design, 

investment recovery and organisational learning (El-Garaihy et al., 2021; Ha et al., 2021; 

Hermundsdottir and Aspelund, 2021; Jum’a et al., 2022; Mughal et al., 2023; Shin and Cho, 

2022; Tarigan et al., 2021).  However, this does not limit the internal barriers to the above-

mentioned but rather provides a foundation for further exploration of these factors. The 

identification of internal factors impacting GSCM is crucial to assist management in the 

planning of their sustainable strategy. According to Hermundsdottir and Aspelund (2021), the 

identification of high-impact factors can be greatly beneficial to an organisation as it would 

allow them to prioritise countermeasures and strategies to mitigate and reduce the effect of 

these factors on the success of GSCM initiatives. This would also assist organisations in 

prioritising their investment in high-priority factors as opposed to low-priority factors (Sharma 

and Joshi, 2023). 

 

1.5 Research Methods and Data Sources 

1.5.1 Research overview 

A case study approach has been selected for this study. This is an approach to research that 

facilitates the exploration of a phenomenon within its context using a variety of data sources 
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(Bouncken et al., 2021). According to Hancock et al. (2021), case study research methods allow 

researchers to capture multiple realities that are not easily quantifiable. This type of research 

approach differs from other methods because of its holistic approach to information collection 

in natural settings and its use of purposive sampling techniques (McBeath et al., 2023). Wohlin 

(2021: 133) further emphasises this by stating that a case study is:  

 

…a contemporary phenomenon within its real-life context, especially when the 

boundaries between a phenomenon and context are not clear and the researcher has 

little control over the phenomenon and context. 

 

Lenart-Gansiniec et al. (2023) identify the benefits of a case study as being flexible because of 

their ability to develop ideas for more extensive research in the future and their ability to 

capture reality. Monson (2021), Nayak and Singh (2021) and Treiblmaier (2020) emphasise 

the importance of case studies by stating that they are capable of creating in-depth descriptions 

and rich understandings of social contexts that have relevance and resonance across social sites. 

This motivates the use of this type of study to achieve the research objectives set by the 

researcher. Using this methodology, the researcher can explore the various barriers impacting 

GSCM through the analysis of the actual phenomena and immersion in practical situations. 

 

1.5.2 Background of CIPLA 

CIPLA Medpro Manufacturing, which is 100%-owned by CIPLA India, is one of the country’s 

leading pharmaceutical companies that produce world-class medicines at affordable prices 

(CIPLA, 2022). CIPLA was founded in Mumbai, India, in 1935 and was originally known as 

Chemical, Industry and Pharmaceutical Laboratories (CIPLA, 2022). In 1984, the company 

changed its name to CIPLA and continued to contribute significantly towards the 

pharmaceutical sector, such as launching the world’s first oral iron chelator (CIPLA, 2022). 

CIPLA has been in operation for over eight decades and is one of the leading global 

pharmaceutical companies dedicated to developing branded and generic medicines (CIPLA, 

2022). CIPLA has forty-seven manufacturing sites across the world and sells its products in 

over eighty countries worldwide. CIPLA Medpro Manufacturing was a distribution partner of 

CIPLA India and was formally known as Enaleni Pharmaceuticals Limited, which was 

established in 2002. In 2013 CIPLA acquired CIPLA-Medpro Manufacturing. Today the 

company is one of the largest pharmaceutical companies in South Africa by volume and third-

largest by value (CIPLA, 2022). CIPLA has over 1 500 products in their portfolio in more than 
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fifty dosage forms that range from antivirals, analgesics, antipyretics, antacids, nutritional 

supplements, vitamins, antihistamines and anti-emetics to name a few (CIPLA, 2022). Some 

of the most popular medications produced by CIPLA globally are Cofsils, Ciphands and 

Nicotex (CIPLA, 2022). CIPLA states that they are focused on delivering a long-term 

sustainable business and recognises its duty to provide affordable medicines (CIPLA, 2022). 

CIPLA’s emphasis on access for patients was recognised globally for the pioneering role 

played in HIV and AIDS treatment as the first pharmaceutical company to provide a triple 

combination antiretroviral (ARV) in Africa at less than a dollar a day thereby treating many 

millions of patients since 2001 (CIPLA, 2022). CIPLA has a workforce of over 25 000 

employees worldwide and 238 employees in South Africa (CIPLA, 2022). CIPLA is also 

involved in a number of corporate social responsibility initiatives such as the palliation project, 

the respiratory care support programme, vocational training for disadvantaged individuals, 

scholarships for disadvantaged students, community enrichment programmes and disaster 

relief support. Given CIPLA’s prominent standing in the global pharmaceutical industry and, 

more importantly, in South Africa, it would meet all the proposed objectives of the study. 

CIPLA has been in operation for a long period of time, their knowledge and experience on the 

issues pertaining to sustainability, with a focus on the barriers to green logistics, would provide 

critical insights. They have also stated their focus on sustainability, which is a key focus of this 

study.  

 

1.5.3 Research approach 

This study used a mixed-methods approach. The researcher used a variety of data collection 

tools to obtain data to address the objectives of the study. A mixed-method approach to research 

means conducting both qualitative and quantitative research (Dousin et al., 2021; Ju and 

Stewart, 2023; Ryu, 2020). Mixed methods research is a systematic integration of quantitative 

and qualitative methods in a single study for the purposes of obtaining a fuller picture and 

deeper understanding of a phenomenon (Birgili and Demir, 2022; McCrudden and Marchand, 

2020; Mohammadi et al., 2021). Birgili and Demir (2022) highlight the importance of the 

mixed methods approach by stating that the purpose of this form of research is that both 

qualitative and quantitative research, in combination, provide a better understanding of a 

research problem or issue than either research approach alone. 

 

The key data collection techniques used were surveys and a key informant interview. A 

combination of face-to-face, online and telephonic modes of communication was used in the 
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study. The survey (Appendix 1) and key informant interview (Appendix 2) were conducted in 

English. This was administered by the researcher through the use of printed surveys, which 

were based on the respondents’ preferences. It is important to note that this study was 

conducted during the COVID-19 pandemic, therefore, testing methods were modified to ensure 

the safety of both the researcher and respondents.  

 

The study also consisted of a key informant interview with the manager to help with process 

mapping and determining the sustainable practices at CIPLA Medpro Manufacturing for 

background information on their green initiatives and process mapping. This key informant 

interview complemented the quantitative surveys, and the key informant was purposively 

chosen, as detailed later. The key informant interview was conducted via Zoom (based on the 

respondent’s preference). This replaced the conventional face-to-face method to protect the 

researcher and respondent from any possible spread of the COVID-19 infection. 

 

All respondents in this study (survey respondents and the key informant) were provided with a 

consent letter prior to responding, which is attached as Appendix 3. The motivation for the use 

of a consent form is to ensure that all respondents are aware of the purpose of the study and to 

protect them from poor research practices. It was confirmed by CIPLA Medpro Manufacturing 

human resource staff that all logistics staff members are proficient in English, and thus verifies 

that all respondents in this study understood the questions put forth by the researcher within 

the data collection instruments. 

 

The data generated from the quantitative surveys were statistically examined using descriptive 

approaches. The researcher determined that using a data analysis software package, the 

Statistical Package for the Social Sciences (SPSS), would be best suited for analysing of the 

quantitative results. Furthermore, the findings from the key informant interview were 

thematically integrated into the analysis. The researcher used the information provided by the 

key informant to identify themes and probe deeper into the phenomena whilst identifying 

patterns between the quantitative data. This also allowed the researcher to gain deeper insights 

into themes identified within the quantitative research.  

 

The key informant interview was scribed by the researcher after the respondent declined the 

request to record the session. This facilitated the respondent's requirements whilst allowing the 

researcher to extrapolate the required information to answer the research questions put forth 
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without reaching an impasse. The sample size for the key informant interview was one 

individual. The candidate chosen was the Warehouse Manager. The researcher purposively 

selected this individual due to the depth of their knowledge of the organisation and its practices.  

The recruitment was discussed with the public relations department to request authorisation 

from the respondent. The purpose of this interview was to map the green logistics processes 

within the supply chain. This provided deeper insight into the green initiatives that were 

conducted at CIPLA Medpro Manufacturing. 

 

1.6 Study scope   

As noted in this study, CIPLA Medpro Manufacturing is used as a case study to examine the 

barriers affecting green logistics in the South African pharmaceutical industry. This is 

particularly important in the identification of the factors that negatively impact green logistics 

adoption and maintenance within the pharmaceutical sector, especially in a South African 

context. As mentioned earlier, this gap creates the need for research on the barriers to green 

logistics within the pharmaceutical industry in South Africa. 

 

1.7 Chapter Sequence   

 

Chapter 1: Orientation of the Study 

The introductory Chapter presents the background to the study by highlighting the importance 

of sustainability, which gave rise to the need for green initiatives. Contextual meanings of the 

main concepts guiding the research, such as GSCM, sustainability, logistics, climate change 

and pharmaceutical supply chains, are briefly provided. The Chapter highlights the significance 

of the study, giving an overview of the pharmaceutical industry and the importance of 

sustainability for this industry. The aim, objectives, scope and limitations of the research are 

outlined as well. Generally, the Chapter gives the scope and focus of the research. 

 

Chapter 2: Theoretical and Conceptual Framework of the Research 

The theoretical and conceptual framework provides the foundation for the study through the 

use of appropriate literature. The literature identified in the conceptual framework is the 

theories that the researcher has used to develop the study. Insights provided are those that are 

relevant to the study, accompanied by the researcher's rationale behind the choice of literature. 
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Chapter 3: Literature Review 

The literature review provides insight into the literature that acts as a foundation for the study. 

The core of the literature review concentrates on the three pillars that the study focuses on, 

namely, sustainability, supply chain management and the pharmaceutical industry. The pillars 

are then expanded on to give a holistic view of the topic and its relevance. 

 

Chapter 4: Research Methodology 

In this Chapter, the methodology and approach followed by the researcher are discussed in 

detail to provide insight into the research approach, study site, population and data collection 

techniques. This Chapter concludes with a discussion on measures used to ensure the validity 

and reliability of the study as well as ethical considerations followed by the researcher. 

 

Chapter 5: Results Presentation, Analysis and Discussion 

In this Chapter, the data that was gathered during the data collection stage is transformed into 

meaningful information and then analysed to provide insights into the phenomena and answers 

to the research questions put forth. The tabulation and analysis of results are discussed in this 

Chapter and potential themes, concerns and relationships are identified. Primary data responses 

were analysed by the researcher and compared to the literature to identify recurring themes and 

new insights into the discipline.   

 

Chapter 6: Summary, Recommendations and Conclusion    

This Chapter concludes the study with a review of the findings and the provision of 

recommendations to CIPLA Medpro Manufacturing on methods to counter the factors 

impacting GSCM and green logistics within the organisation. The researcher provides 

suggestions in relation to relevant literature to provide concise remedies and practical 

suggestions to improve the adoption and maintenance of GSCM and green logistics initiatives 

at CIPLA Medpro Manufacturing. A summary of the findings is also presented to highlight key 

themes and to conclude the study. 

 

1.7  Conclusion 

The orientation to the study provided in this Chapter provides the general background and an 

outline of the factors that affect GSCM initiatives such as green logistics. The three pillars of 

sustainability and their interrelation with one another are also briefly discussed. The lack of 

research on the topic in South Africa and the importance of the study are also highlighted in 
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this Chapter. An overview of the topic, theoretical framework and methodology adopted is also 

provided. Key aspects such as the aim, objectives, scope and limitations of the research are 

outlined. 
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CHAPTER TWO: THEORETICAL AND CONCEPTUAL FRAMEWORK OF THE 

RESEARCH 

 

2.1 Introduction 

The foundation of this study rests on key concepts and theories identified by the researcher. 

This Chapter highlights each of these founding concepts to develop an understanding of the 

study by putting each theory into perspective. Once each concept is explained, a holistic picture 

of the study and the underlying problem surfaces. The theoretical and conceptual framework 

creates the backbone of the study, and the literature and theories put forward serve as the basic 

foundation on which the study is built. A basic concept overview has been created to give 

structure to the Chapter and identify the flow followed by the researcher. Figure 2.1 identifies 

the Chapter flow and theoretical links that the researcher has made for the study. The 

sustainable development theory forms the foundation of this study as it highlights the need for 

sustainable development initiatives within the industry. The green logistics theory identifies 

the role that GSCM and green logistics fulfil in the promotion of sustainable development and 

serves as a connector between business goals and sustainable development. The risk 

identification theory and stakeholder theory are used to highlight the importance of risk 

identification in the success of green logistics initiatives and the importance of internal 

stakeholders in the risk identification process. 
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Figure 2.1: Theoretical Overview 

 

2.2 Sustainable development theory 

The theory of sustainable development is adopted as the first element of the theoretical 

framework for this study, as it validates the need for a change towards sustainable behaviour 

within organisations. Pizzi et al. (2020) suggest that sustainable development is a theory that 

is widely analysed by organisational policymakers in recent years to combat social, 

environmental and economic challenges that impact organisations. Silva (2021) identifies that 

the theory of sustainable development originated from the Sustainable Development Goals set 

by the United Nations. Keser (2023) and Mensah (2019) argue that the theory of sustainable 

development has gained popularity over the years and is a term that is used to initiate 

contemporary organisational development discourse. According to Jan et al. (2023) and 

Ruggerio (2021), there are a number of definitions that are used to describe sustainable 

development, and these definitions are closely aligned with environmental, financial and social 

performance. Hermundsdottir and Aspelund (2021) suggest that sustainable development was 

developed to focus on issues of critical importance that impact the longevity of the world’s 

ecosystem, social structures and corporate social responsibility.  Chams and García-Blandón 
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(2019) posit that the drive towards sustainable development is driven by ethical, social and 

ecological objectives. Diab and Nasr (2023) concur with Chams and García-Blandón (2019) 

by stating that organisations align themselves with Sustainable Development Goals, which 

gravitate around the betterment of economic, environmental and social practices. Organisations 

are now focusing on new goals that are aligned with individual, communal and environmental 

performance whilst achieving financial profit (Jones‐Khosla and Gomes, 2023). According to 

Geissdoerfer et al. (2018), the theory of sustainable development is mandatory in light of the 

prevalence of growing inequality, economic disruptions and the deterioration of natural 

resources and natural life support systems. Silva (2021) suggests that reaching Sustainable 

Development Goals by 2030 through green practices and organisational transformation is vital 

for the well-being of humanity and the planet.  

 

Rodriguez (2021) suggests that the theory of sustainable development focuses on achieving 

harmony and balance between socio-political sustainability, economic sustainability and 

environmental sustainability. According to Rani and Rani (2019), the theory of sustainable 

development is an evolving theory that develops continuously as new environmental, social 

and economic risks arise. According to Sachs et al. (2021), the drive towards sustainable 

development is a necessity due to the decline of the environment, the growing vulnerability in 

social systems and the need for better economic performance. Litvaj et al. (2023) suggest that 

organisations need to adopt the sustainable development theory as it focuses on building and 

developing a strong and competitive economy. According to Silvestre and Ţîrcă (2019), this 

theory is achieved through the innovation of business practices and the development of new 

practices that drive the performance of an organisation whilst considering the impact that it has 

on the environment. Bondarenko et al. (2023) state that sustainable development is pivotal in 

establishing a green economy that is both competitive and environmentally responsible. Guo 

et al. (2023b) state that sustainable development is pivotal to economic success in the face of 

diminishing natural resources and tightening constraints on organisations in the form of 

government policies. According to Fatimah et al. (2020), the transition into Industry 4.0 has 

made it evident that sustainable development is essential for the future of the world economy 

and industry. Sahoo et al. (2023) suggest that for the development of organisations in the fourth 

industrial revolution to be a success, it is necessary to establish new innovative techniques to 

improve both business and environmental performance. Fatimah et al. (2020) state that many 

prominent challenges that have arisen within the industrial and business sectors are directly 

linked to Sustainable Development Goals, such as stakeholder satisfaction, resource scarcity, 
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the impacts of pollution on business performance and the collapse of waste management 

systems.  

 

According to Cui et al. (2021), there is a direct correlation between sustainable development 

and the theory of Maslow’s hierarchy of needs, which becomes more apparent in developing 

countries. Bamidele and Erameh (2023) indicate that individuals only take notice of the impact 

of environmental and social degradation when basic needs have been satisfied, especially in 

developing countries. Tetteh et al. (2023) argue that many organisations only realise the 

importance of sustainable development when there are external pressures from society and the 

government. Thus, the theory of Maslow’s hierarchy of needs is relevant to this study and 

themes relating to the model will be prevalent in respondents’ responses. Figure 2.2 represents 

the elements of Maslow’s hierarchy of needs. According to Figure 2.2, physiological needs are 

the most essential, which is the motivation behind them forming the base of the pyramid. This 

is then followed by the less essential needs, which move higher up the pyramid that highlight 

the level of priority that each need has for humans.  

 

 

Source: Hopper (2020: 3) 

Figure 2.2: Maslow’s hierarchy of needs 
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According to Hopper (2020), Pawsey et al. (2023) and Yurdakul and Arar (2023), Maslow’s 

hierarchy of needs focuses on five fundamental desires of human beings: physiological, safety, 

love and belonging, esteem and self-actualisation. The basic or most important desires are at 

the lowest level of the pyramid depicted in Figure 2.2 and move up to the less essential human 

desires. According to Melnyk et al. (2023), physiological needs are the basis of the hierarchy 

of needs because human beings cannot live without these elements. These elements are air, 

food, water, shelter and homeostasis (Melnyk et al., 2023). According to Anuya et al. (2023), 

security and safety form the second level as it provides an individual with the ability to sustain 

themselves for the foreseeable future. According to Chen et al. (2022), financial security is 

essential as it allows an individual the ability to acquire needs, which are directly related to 

health and safety. This is achieved through acquiring a currency that can be used to trade for 

these needs, which in current times, is money (Chen et al., 2022). According to Alemayehu et 

al. (2023) and Alharthi et al. (2022), good health and safety are also conducive to ensuring that 

a human being can sustain themselves and is critical to the quality of life experienced by an 

individual. Yurdakul and Arar (2023) state that once these elements have been met an 

individual moves into the next stage of the hierarchy, which is social needs, such as becoming 

a part of a community and building relationships. This stage improves the mental state of an 

individual and creates a level of belonging (Yurdakul and Arar, 2023). According to Pawsey 

et al. (2023), if social needs have been met, individuals begin to focus on their personal esteem, 

which drives innovation and the need for development. This can be achieved through 

appreciation and respect for oneself, the community, and the greater society at large (Pawsey 

et al., 2023). Hopper (2020) states that the final stage of Maslow’s hierarchy is when an 

individual reaches a level of self-actualisation and begins to fully explore their personal skills 

and talents, which drives long-term social sustainability. Hale et al. (2019) suggest that only 

when an individual reaches a certain level within the hierarchy, their focus on sustainable and 

external developmental efforts will start to develop. Hopper (2020) suggests that this occurs 

after the stage of love and belonging as an individual has the most basic needs satisfied and 

can start to look outwards. Table 2.1 gives a brief breakdown of each of the elements within 

the stages of Maslow’s hierarchy of needs. 
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Table 2.1: Elements of Maslow’s hierarchy of needs 

Stage Elements 

Physiological needs • Food 

• Water 

• Shelter 

• Breathing 

• Homeostasis 

Security and safety needs • Financial security 

• Health and wellness 

• Safety against accidents and injury 

Social needs • Friendships 

• Romantic attachments 

• Family 

• Social groups 

• Community groups 

• Churches and religious organisations 

Esteem needs • Appreciation  

• Respect 

Self-actualisation needs • Full use and exploitation of talents, capabilities, 

and potentialities 

Source: Adapted from Cherry (2021) 

 

According to van Zanten and van Tulder (2021), humans are dependent on the Earth's support 

systems that have a limited capacity, which is the driving force of the theory of sustainability. 

Sustainability in practice improves resource utilisation, which in turn allows for the Earth's 

resources to be maintained or at least reduces the speed of the Earth's degradation (Zanten and 

van Tulder, 2021). Schlüter et al. (2023) identify that in light of the constraints facing the world, 

businesses have opted to transform their business models to incorporate sustainability 

orientated practices. According to Yong et al. (2020), businesses are required to transform their 

processes to incorporate the theory of sustainability to manage the risks that face modern-day 

organisations. Du et al. (2023) argue that sustainable development is crucial in maintaining a 

balance between the consumption of resources by humanity and ensuring that the Earth's 

natural systems are protected. This balance can only be created through a circular economy by 

developing business practices that focus on Sustainable Development Goals (Puntillo, 2023). 

Zhongming et al. (2020) identify that if industries do not limit their use of non-renewable 

resources and reduce the pollution created by operations, the Earth's support systems will 

collapse, causing widespread destruction to both the environment and human health. Usman et 

al. (2022) suggest that the change to align business processes to promote the sustainable 

development theory should be mandatory due to the current state of the climate and the 
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degradation of the Earth's support systems. The researcher adopts the theory of sustainable 

development within this study as it highlights the need for a change of business practices to 

ensure that the Earth’s limited resources must be used more responsibly whilst driving 

economic growth. This perception supports both the ideal of the protection of the environment 

and humanity and shows the importance of implementing sustainable development initiatives 

within organisations. 

 

2.3 Green logistics theory 

According to Tan et al. (2020), the theory of green logistics is that it is a core practice in the 

implementation of sustainable development from an organisational operations perspective as it 

converts critical business processes to be environmentally-friendly whilst ensuring that an 

organisation considers social concerns and economic sustainability. Khan et al. (2021) state 

that green logistics theory creates a bridge between business processes and the concept of 

sustainable development as it is a mechanism for the realisation of Sustainable Development 

Goals. Van Zanten and Van Tulder (2021) state that for sustainable development to achieve its 

purpose and full potential, it must be integrated into business processes and strategies. Yadav 

et al. (2023) indicate that Sustainable Development Goals are achieved through the adoption 

and development of environmentally-friendly techniques by an organisation's human 

resources. Pizzi et al. (2020) argue that for sustainable development to become a reality for 

many organisations, new strategies for old business processes need to be established in the 

form of sustainable initiatives. Tsalis et al. (2020) argue that the realisation of Sustainable 

Development Goals can only be achieved through the conversion of business processes, which 

are aligned with the desired sustainable outcomes. According to Siripipatthanakul et al. (2023), 

organisations are now moving towards establishing green human resource management teams, 

which focus on improving an organisation's environmental performance. These green teams 

are involved with driving environmental performance and environmental culture within an 

organisation (Siripipatthanakul et al., 2023). According to Grijalvo and García-Wang (2023), 

the need to develop green practices within an organisation is pivotal in establishing sustainable 

business models, as these initiatives are the necessary building blocks. Silva (2021) argues that 

to achieve Sustainable Development Goals, introducing green processes is essential, especially 

to transform a business process that generally has a significant impact on the environment, 

society and business performance. The inclusion of green performance measures, green 

training and green rewards is already becoming a prominent element in industries across the 

world to begin the transition (Siripipatthanakul et al., 2023).    
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Rasool et al. (2019) state that the movement and storage of materials and finished products are 

critical business processes that organisations are reliant on to get products to production plants 

and end-consumers. These logistical processes are a major contributor to environmental 

degradation through their by-products in the form of pollution and hazardous waste (Rasool et 

al., 2019). According to Albuquerque et al. (2020), almost 15% of energy-related carbon 

dioxide emissions come from the transportation sector, which comes from the burning of diesel 

and gasoline for the movement of products. Tian et al. (2018) suggest that the inclusion of 

warehousing and goods handling is likely to add around 2 to 3% to this total in the road 

transport sector. According to Agyabeng-Mensah (2020), logistics activities form a critical 

component of an organisation's activities, as a result, they consume large amounts of energy 

and emit substantial quantities of hazardous gases and waste. This has resulted in the rise of 

carbon emissions by 90% since the 1970s, and of this amount, 78% has been attributed to the 

burning of fossil fuels (Agyabeng-Mensah, 2020). Moriarty and Honnery (2019) identify that 

the amount of energy used to move freight is increasing at a faster rate than the energy 

consumed by cars and buses. Zhu et al. (2020) argue that if carbon dioxide emissions from 

shipping grow at their forecast rate while governments cut emissions from their national 

economies by an average of 50% by the middle of the century in line with current targets, 

shipping alone could account for 15 to 30% of total carbon dioxide emissions by 2050. 

According to Christodoulou et al. (2019), as a result of the risk posed by carbon emissions 

within the transport industry, governments and inter-governmental organisations are 

developing carbon abatement policies for the freight transport sector. Zhang et al. (2020) 

suggest that in an attempt to mitigate the risk posed by the adverse effects of logistics, “green 

logistics” was established. This green initiative is seen as the incorporation of sustainable 

practices into logistics planning and operations. According to Ju et al. (2023), the main aim of 

green logistics is to reduce the environmental externalities of logistics operations, such as 

greenhouse gas emissions, noise, and waste, and obtain balanced development among the 

economy, society, and the environment. Distinguishing from logistics, the main aim of which 

is to minimise cost, green logistics activities are motivated by environmental considerations 

(Ju et al., 2023). The introduction of green technology has had a positive effect on green 

logistics. Through the use of alternate fuel sources and low-emission transport methods, the 

impact of logistics on the environment has lessened. Anucha and Anaweokhai (2023) suggest 

that logistics has significant potential to improve the environmental performance of 

organisations through the use of recycling, reduction of environmental pollution and energy-
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saving processes. Figure 2.3 depicts how the principles of the contributing factors of green 

logistics correlate to form the principles of green logistics. 

 

 

Source: Rakhmangulov et al. (2017: 51) 

Figure 2.3: Green logistics as a driver of sustainable development 

 

According to Al-Minhas et al. (2020), to achieve the principles of green logistics, an 

organisation must ensure that it integrates the principles of both logistics and sustainability. If 

an organisation is skewed towards either logistics or sustainability, then green logistics cannot 

be achieved successfully (Anucha and Anaweokhai, 2023). If an organisation focuses on 

logistics operations only, then it would neglect environmental concerns (Rakhmangulov et al., 

2017). Doppelt and McDonough (2017) argue that if an organisation focuses excessively on 

sustainability, then it will not operate to its full capacity, which can result in poor organisational 

performance. This study recognises that the theory of green logistics as a driver for sustainable 

development is based on the motivation that logistics is not only a core business process but 

also a highly environmentally risky process. This illustrates the importance of the successful 

implementation and maintenance of green logistics initiatives in organisations. 

 

2.4 Risk identification theory 

According to Aslam and Ali (2020), risk identification is a crucial step in the planning and 

implementation stage of organisational initiatives and processes. Moeuf et al. (2020) state that 
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the theory of risk identification is pivotal in determining the success of an initiative within a 

business by determining both internal and external factors. This theory focuses on improving 

the successful adoption and maintenance of new or current business processes and even 

business strategies by mitigating or eliminating the potential impact of negative factors through 

the use of countermeasures (Moeuf et al., 2020). Sun et al. (2023) suggest that the adoption of 

risk identification practices and theories with a business process is to establish an understanding 

of the potential barriers and hindering factors that could contribute to the failure of a project or 

initiative within a business. If barriers are identified, then the planning organisation can predict 

the success rate of an initiative or project, which would then provide insight as to whether it 

would be a viable investment for the organisation (Kliem and Ludin, 2019). Maina and Mungai 

(2023) state that the risk identification theory is translated into the risk assessment processes 

of an organisation, which is focused on improving the success rate of a project or process. 

Birkel et al. (2019) state that the theory of risk identification is the foundation of business 

strategies and operations in Industry 4.0 and is essential to the success of most business 

practices.  

 

Joshi (2023) argues that risk identification is the basis for many business and supply chain-

related operations and is, therefore, a prerequisite when making supply chain-related decisions. 

According to Bommasani et al. (2021), the most important element of the risk identification 

theory is to gather information about the potential risks that could impact an initiative from the 

various stakeholders and review past information on the implementation of similar initiatives. 

Buganova et al. (2021) suggest that the foundation for risk identification is the collection of 

data from relevant sources and the transformation of that information into meaningful data, 

which is then used to plan a course of action to mitigate or eliminate risks. El-Baz and Ruel 

(2021) concur by stating that risk identification and assessment are widely acknowledged by 

business practitioners and academics as the basis for the adoption and maintenance of 

organisational projects and initiatives. If this process of risk identification is not done correctly 

or if crucial information is omitted, then it is very likely that planning for countermeasures will 

be done inadequately, potentially resulting in the failure of the business initiative (Bommasani 

et al., 2021).  

 

Westerlund and Taylor (2021) state that a core contributor to the failure of sustainable 

development initiatives is poor risk identification and mitigation practices. Ma and Wang 

(2023) argue that the most important role of the risk identification theory in the implementation 
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of sustainable initiatives is that it is used to identify false investments by organisations. These 

are investments that do not achieve their purpose and often fail during their infancy due to 

various contributing factors (Ma and Wang, 2023). This then serves as a deterrent for future 

investments by organisations in sustainable development initiatives (Ma and Wang, 2023). 

Montiel et al. (2021) identify that externalities are a core determinant that impacts the success 

of sustainable practices and severely hinders the realisation of Sustainable Development Goals 

within an organisation. According to Pizzi et al. (2020), to incorporate successful sustainable 

development initiatives, an organisation needs to identify the internal and external factors that 

impact the success of these initiatives. A lack of understanding of these factors can negatively 

impact the possibility of the success of these sustainable initiatives (Pizzi et al., 2020). 

According to Liou et al. (2023), the act of adopting sustainable initiatives by organisations 

requires substantial motivation as it involves financial and resource investment. The decision 

to align business processes to Sustainable Development Goals, therefore, requires stakeholder 

support and a risk assessment which is associated with the risk identification theory (Liou et 

al., 2023). According to Maskrey et al. (2023) and Zouari‐Hadiji (2023), a core component of 

risk management is awareness and knowledge management. Zouari‐Hadiji (2023) states that 

knowledge management and awareness can mitigate potential risks, such as service continuity 

and reputational damage. Maskrey et al. (2023) highlight that awareness within an 

organisational context is critical to the success of operations as it indicates important areas of 

focus such as potential risks and opportunities. Ali et al. (2023) posit that awareness and 

knowledge management provide the foundation for risk management through the identification 

of proper implementation of processes and the recognition of failing processes. The purpose of 

the risk identification theory in this study is to recognise the threat that unquantified risks pose 

to the success of sustainable development initiatives and illustrate the importance of accurately 

identifying barriers and threats to the adoption of green logistics initiatives at CIPLA Medpro 

Manufacturing.  

 

2.5 Internal stakeholder theory 

Carroll and Brown (2022) state that there are two types of stakeholders in an organisation, 

which are classified as internal and external stakeholders. Internal stakeholders are individuals 

who have a direct interest in an organisation through either ownership, investment or 

employment, whilst external stakeholders do not work directly with the organisation (Carroll 

and Brown, 2022). According to Stahl et al. (2020), internal stakeholder theory focuses on the 

stakeholders that have a direct interest in the organisation under the premise that they are the 
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custodians of the implementation and maintenance of business processes and, therefore, are the 

most important stakeholders with regard to the adoption of new business strategies and 

practices. According to Stocker et al. (2020), the internal stakeholder theory suggests that for 

business initiatives and strategies to be a success, it requires the support of the internal 

stakeholders of an organisation. Yanez et al. (2019) state that internal stakeholder theory 

highlights the importance of an organisation's collaboration with its employees and investors 

and provides a bridge between business strategies and operations execution.  

 

Freudenreich et al. (2020) state that business models and frameworks are heavily guided by an 

organisation's stakeholders, whether it is in the form of actual investors supporting business 

strategies or employees physically conducting a business process to support the business's 

goals. Stakeholders are both the recipients of and creators of value within an organisation 

(Freudenreich et al., 2020). Liu and Kong (2021) state that a business's strategy is directly 

related to internal stakeholder perceptions and support, and this affects the sustainable 

development initiatives that are conducted by an organisation. According to Pizzi et al. (2020), 

the transformation into legitimate sustainable development by industries has to be driven by 

internal stakeholders through the encouragement of socio-environmental goals whilst driving 

the economic development of an organisation.  

 

According to Elneel et al. (2023), stakeholder support is the core of the implementation of any 

business strategy as they are pivotal to the success of these processes directly or indirectly. 

Yanez et al. (2019) state that internal stakeholders are the drivers of sustainable development 

as the voice that promotes sustainable development and as the individuals who are in charge of 

the implementation of sustainable initiatives. Shahzad et al. (2023) argue that it is necessary 

that employees as internal stakeholders strongly support green transformation within an 

organisation for it to be a success as they are the custodians in charge of fulfilling the tasks 

required to realise the transformation. According to Stahl et al. (2020), employees, as internal 

stakeholders, are the best equipped to drive the success of sustainable initiatives and projects; 

likewise, they can also be pivotal in the failure of these initiatives.  

 

Liszbinski et al. (2023) concur with the view of Stahl et al. (2020) as they state that a 

collaboration between investors and employees to drive sustainable initiatives is the basis for 

the adoption of sustainable development practices as they are directly involved with business 

performance and transformation. Stocker et al. (2020) suggest that the perceptions of internal 
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stakeholders, namely employees, are critical in the planning and implementation of sustainable 

initiatives as they have been directly involved with business processes and, therefore, can 

provide insight into potential risks and opportunities for new practices. Herold et al. (2019) 

argue that internal stakeholders are often underutilised in the planning and implementation 

phase of sustainable initiatives, even though they are arguably one of the most important 

stakeholders, as the success of the initiative resides with their execution of the tasks required 

to realise the initiative. According to Stocker et al. (2020), an organisation must liaise with 

employees regularly to promote business development and proper risk assessment. Rahardja 

(2023) states that collaboration between the various stakeholders in a business creates a level 

of awareness and a shared vision. This improves the implementation and identification of risks 

as noted by Ali et al. (2023), Maskrey et al. (2023) and Zouari‐Hadiji (2023) previously. This 

highlights the link between the theory of risk identification and the internal stakeholder theory. 

According to Brogi et al. (2022), awareness and knowledge management are critical in the 

internal stakeholder theory as they provide insight into business operations, reduce employee 

dissatisfaction, create learning between different departments, minimise redundancies, 

improve the successful implementation of new business processes and create synchronised 

work streams. The dissemination of knowledge in an organisation is critical in creating 

awareness and it is important that this is actioned through training sessions, communication 

channels and awareness campaigns (Brogi et al., 2022). According to Rodríguez-Espíndola et 

al. (2022), proper stakeholder integration cannot be successful if there is a lack of sharing of 

knowledge and information between departments in an organisation. Tiwari (2022) argues that 

the sharing of information and knowledge should be both bottom-up and top-down to develop 

a complete understanding of business processes.  

 

The internal stakeholder theory is critical for this study as it focuses on the perception that 

employees and investors are the core drivers of sustainable initiatives. This study aligns with 

the internal stakeholder theory as the perception is that employees will provide crucial insights 

into the barriers that are facing green logistics within CIPLA Medpro Manufacturing as well 

as potential resolutions to alleviate or provide countermeasures to these barriers. 

 

2.6 Conclusion 

This Chapter serves as a basis for the conceptual framework that guides the research whilst 

conducting the study.  The definitions and theories covered in this Chapter will set the premise 
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of the study. The theories that are discussed are aligned with the study to develop a guideline 

that will be used throughout the study.  
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CHAPTER THREE: LITERATURE REVIEW 

 

3.1 Introduction 

In this Chapter, relevant literature is reviewed to provide deeper insights into the discipline of 

GSCM within the pharmaceutical industry in South Africa. Concepts are discussed to examine 

the various elements that contribute to GSCM initiatives and highlight potential linkages to the 

study. According to Ricardianto et al. (2022), GSCM is a concept that has been around since 

the 1990s but is still relatively new within the pharmaceutical sector. The motivation behind 

the poor adoption of this green practice within the pharmaceutical sector is the complexity of 

pharmaceutical supply chains (Ricardianto et al., 2022). Flynn et al. (2021) state that the 

complexity of the supply chain processes within the pharmaceutical sector is due to the strict 

government regulations, production practices, sourcing limitations and the lack of alternatives 

to pharmaceutical ingredients. Parida et al. (2023) argue that the identification and assessment 

of the barriers that impact sustainable initiatives are essential to ensure the success of these 

initiatives, especially in complex industries. This Chapter examines the various elements that 

contribute to GSCM initiatives and highlights potential linkages to the study. 

 

3.2 Sustainability 

Sustainability is a term that has become widely used both in industry and social circles. Due to 

the popularity that it has gained over the years, the definition of sustainability has become 

skewed. The importance of determining the correct definition of sustainability is emphasised 

by Nugroho et al. (2021:11), who state: 

 

Our current and future problems, including global climate change, ozone dissipation, 

pollution, resource depletion, and population growth, are daunting but nevertheless 

urgent and relevant to the survival and future prosperity of the human species. In order 

to address some of these problems that stem from firm activities such as pollution and 

resource depletion, the concept of sustainable production is clarified, applied, and 

placed into the decision-making calculus used by our leaders and policymakers to 

define our future. 

 

The term sustainability originated from the Brundtland report of 1987 by the World 

Commission on Environmental Development (Brundtland, 1987). Brundtland (1987) identified 

the causes of environmental degradation by exploring the interconnections between social 
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equity, economic growth and environmental problems and further went on to develop policy 

solutions that integrated all three areas. The purpose of establishing a policy that integrated all 

three elements was to ensure that a balance was established between environmental concerns, 

economic stability and maintenance of social well-being. According to Pop et al. (2019), the 

neglect of any of these pillars would cause an imbalance in global sustainability and would 

ultimately result in instability for the environment and mankind. 

 

The term sustainability has developed over the years, with authors making adaptions to the 

original definition of sustainability. The definitions were based on different perspectives of 

various researchers and scholars but were linked to a core perception that it referred to the 

maintenance of the environment and society for future generations. Table 3.1 highlights 

definitions given by various authors on their understanding of the term sustainability 

throughout the years.  
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Table 3.1: The development of definitions of sustainability 

Author Definition 

Brundtland (1987: 2) Development that meets the needs of the present without 

compromising the ability of future generations to meet their own 

needs. 

Pearce and Turner 

(1989: 3) 

Sustainable development involves devising a social and economic 

system, which ensures that these goals are sustained, that is, that 

real incomes rise, that educational standards increase, that the 

health of the nation improves and that the general quality of life is 

advanced. 

Holdgate (1993: 481) Development is about realising resource potential, and sustainable 

development of renewable natural resources implies respecting 

limits to the development process, even though these limits are 

adjustable by technology. The sustainability of technology may be 

judged by whether it increases production, but retains its 

environmental and other limits. 

Turner et al. (1993: 14) Sustainable development is concerned with the development of a 

society where the costs of development are not transferred to future 

generations, or at least an attempt is made to compensate for such 

costs. 

Drexhage and Murphy 

(2010: 10) 

Sustainable development is now out of the environmental 

classification ‘box’ and is now considered in social, economic, and 

geopolitical agendas. In other words, sustainable development 

embodies integration, understanding and acting on the complex 

interconnections that exist between the environment, economy, and 

society. 

Khoshnava et al. 

(2018: 82) 

A simplistic way of looking at sustainability is meeting the needs 

of the present generation without compromising the ability of 

future generations to one day meet theirs. 

Wintzheimer et al. 

(2021: 2) 

In a most simplified definition, sustainability just means the ability 

to exist constantly. As far as humankind is concerned, it is often 

defined as living in a way that is not at the expense of future 

generations. 

 

The definition of the Brundtland report has been used by numerous authors such as Ahimin et 

al. (2019), Babatunde (2018), Guo (2018), Henderson and Loreau (2023) and Zhu et al. (2023). 

Brundtland (1987) identified two concerns that need to be aligned, namely, development and 

the environment. Brundtland (1987: 2) states: 

 

The concepts of needs, in particular, the essential needs of the world’s poor, to which 

overriding priority should be given, and the idea of limitations imposed by the state of 

technology and social organisation on the environment's ability to meet present and 

future needs. 
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Biancardi et al. (2023), Dhahri and Omri (2018) and Schoor et al. (2023) identify another view 

of sustainability, which is that sustainability is supported by three dimensions or pillars, which 

are social, environmental and economic.  Kumar et al. (2019) and Lakatos et al. (2018) agree 

that sustainable development can be identified as a potential pathway to focus development 

towards a more inclusive model, which aims to achieve a symbolic relationship among 

desirable economic, social, and environmental systems for both present and future generations.  

 

The origins of sustainability can be traced back to the 1970s when the term sustainable 

development was created (Rome, 2021).  Espíndola et al. (2021) state that there is evidence of 

sustainability dating back to the 17th and 18th centuries by authors such as John Evelyn and 

Hanns Carl von Carlowitz, who introduced the concept of a sustainable yield in response to 

dwindling forest resources across Europe. According to Evans (2023), the term sustainability 

drew traction in 1987 when the United Nations World Commission on Environment and 

Development published its report titled, ‘Our Common Future’ also known as the Brundtland 

Report. This report called for a new era of economic growth that was forceful and, at the same 

time, socially and environmentally sustainable (Espíndola et al., 2021). Verma (2019: 1) posits 

that the term ‘sustainability’ initially appeared as sustainable development, which the United 

Nations World Commission on Environment and Development defined as “development that 

meets the needs of the present without compromising the ability of future generations to meet 

their own needs”, as presented earlier. This definition is extremely appealing because it holds 

the possibility of reconciling people’s needs with biophysical environmental management 

goals through economic development. Ruggerio (2021) states that sustainability captures the 

essence of a much larger concept that attempts to address both tangible and less tangible 

necessities for life, which, in turn, was seen to depend on reviving growth; changing the quality 

of growth; meeting essential needs for jobs, food, energy, water, and sanitation; ensuring a 

sustainable level of population; conserving and enhancing the resource base; reorienting 

technology and managing risk; merging the environment and economics in decision-making; 

and reorienting international economic relations. According to Cruz (2023), reports such as the 

‘Rio Declaration’, which consisted of 27 principles intending to guide the future of ‘sustainable 

development’ and ‘Agenda 21’ (which articulates a plan for implementing these principles into 

practice), were the foundation for institutionalising sustainability. 
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In 1987, the United Nations World Commission on Environment and Development, which had 

been set up in 1983, published a report that was titled ‘Our common future’ (Barrie et al., 2022; 

Lynch and Khan, 2020; Sharma, 2021). This report came to be known as the ‘Brundtland 

Report’ after the Commission's chairwoman, Gro Harlem Brundtland (Lynch and Khan, 2020). 

The purpose of the report was to develop guiding principles for sustainable development 

(Lynch and Khan, 2020). According to Riccardini et al. (2023), the Brundtland Report stated 

that critical global environmental problems were principally the result of the vast poverty of 

the South and the unsustainable patterns of consumption and production in the North. The 

report called for a strategy that united development and gave rise to the term known as 

‘sustainable development’ (Riccardini et al., 2023). In 1989, the report was debated in the 

United Nations General Assembly, which decided to organise a United Nations Conference on 

Environment and Development (Kostecka et al., 2019). 

 

Carvalho and Sousa (2018) suggest that the Brundtland Commission report set four critical 

conceptual building blocks of organisational sustainability. These concepts were:  

• Lean conservation of non-environmental resources. 

• Green conservation of non-renewable natural resources. 

• Ethical commitment to and practice of social equity and justice, community 

involvement and contribution and positive regard for the treatment of the enterprise’s 

human capital. 

• Real implies lean, green and ethical practices and their financial, societal and 

environmental results. 

 

The ‘Rio Declaration’ was established by The United Nations Conference on Environment and 

Development, which met in Rio de Janeiro from 3 to 14 June 1992 (May et al. 2022). According 

to Raza et al. (2023), the purpose of this conference was to reaffirm the Declaration of the 

United Nations Conference on the Human Environment adopted in Stockholm on 16 June 

1972. This meeting also served as a discussion point to work on achieving the goals set in the 

Brundtland Report (Kumar et al., 2019). Farah and Giudice (2023) state that the aim of this 

conference was not only to reaffirm previous policies but also to build upon them, to establish 

a new and equitable global partnership through the creation of new levels of cooperation among 

states. This meeting focused on key sectors of societies and people that were working towards 

international agreements, which focus on the interests of all and protect the integrity of the 
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global environmental and developmental systems (May et al., 2022). Recognising the 

interdependence between the nature of the Earth and humanity, they established 27 guiding 

principles for sustainability (Kumar et al., 2019). This became known as the ‘Rio Declaration’. 

These principles have been extracted from the Declaration and listed in Table 3.2. 
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Table 3.2: Rio Declaration guiding principles 

Principle  Description 

Principle 1 Human beings are at the centre of concerns for sustainable development. They 

are entitled to a healthy and productive life in harmony with nature. 

Principle 2 States have, in accordance with the Charter of the United Nations and the 

principles of international law, the sovereign right to exploit their own 

resources pursuant to their own environmental and developmental policies, and 

the responsibility to ensure that activities within their jurisdiction or control do 

not cause damage to the environment of other States or of areas beyond the 

limits of national jurisdiction. 

Principle 3 The right to development must be fulfilled so as to equitably meet the 

developmental and environmental needs of present and future generations. 

Principle 4 In order to achieve sustainable development, environmental protection shall 

constitute an integral part of the development process and cannot be considered 

in isolation from it. 

Principle 5 All States and all people shall cooperate in the essential task of eradicating 

poverty as an indispensable requirement for sustainable development, in order 

to decrease the disparities in standards of living and better meet the needs of 

the majority of the people of the world. 

Principle 6 The special situation and needs of developing countries, particularly the least 

developed and those most environmentally vulnerable, shall be given special 

priority. International actions in the field of environment and development 

should also address the interests and needs of all countries. 

Principle 7 States shall cooperate in a spirit of global partnership to conserve, protect and 

restore the health and integrity of the Earth's ecosystem. In view of the different 

contributions to global environmental degradation, States have common but 

differentiated responsibilities. The developed countries acknowledge the 

responsibility that they bear in the international pursuit of sustainable 

development in view of the pressures their societies place on the global 

environment and of the technologies and financial resources they command. 

Principle 8 To achieve sustainable development and a higher quality of life for all people, 

States should reduce and eliminate unsustainable patterns of production and 

consumption and promote appropriate demographic policies. 

Principle 9 States should cooperate to strengthen endogenous capacity-building for 

sustainable development by improving scientific understanding through 

exchanges of scientific and technological knowledge, and by enhancing the 

development, adaptation, diffusion and transfer of technologies, including new 

and innovative technologies. 

Principle 

10 

Environmental issues are best handled with the participation of all concerned 

citizens, at the relevant level. At the national level, each individual shall have 

appropriate access to information concerning the environment that is held by 

public authorities, including information on hazardous materials and activities 

in their communities, and the opportunity to participate in decision-making 

processes. States shall facilitate and encourage public awareness and 

participation by making information widely available. Effective access to 

judicial and administrative proceedings, including redress and remedy, shall be 

provided. 
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Principle 

11 

States shall enact effective environmental legislation. Environmental standards, 

management objectives and priorities should reflect the environmental and 

developmental context to which they apply. Standards applied by some 

countries may be inappropriate and of unwarranted economic and social cost 

to other countries, in particular developing countries. 

Principle 

12 

States should cooperate to promote a supportive and open international 

economic system that would lead to economic growth and sustainable 

development in all countries, to better address the problems of environmental 

degradation. Trade policy measures for environmental purposes should not 

constitute a means of arbitrary or unjustifiable discrimination or a disguised 

restriction on international trade. Unilateral actions to deal with environmental 

challenges outside the jurisdiction of the importing country should be avoided. 

Environmental measures addressing transboundary or global environmental 

problems should, as far as possible, be based on an international consensus. 

Principle 

13 

States shall develop national laws regarding liability and compensation for the 

victims of pollution and other environmental damage. States shall also 

cooperate in an expeditious and more determined manner to develop further 

international law regarding liability and compensation for adverse effects of 

environmental damage caused by activities within their jurisdiction or control 

of areas beyond their jurisdiction. 

Principle 

14 

States should effectively cooperate to discourage or prevent the relocation and 

transfer to other States of any activities and substances that cause severe 

environmental degradation or are found to be harmful to human health. 

Principle 

15 

In order to protect the environment, the precautionary approach shall be widely 

applied by States according to their capabilities. Where there are threats of 

serious or irreversible damage, lack of full scientific certainty shall not be used 

as a reason for postponing cost-effective measures to prevent environmental 

degradation. 

Principle 

16 

National authorities should endeavour to promote the internalisation of 

environmental costs and the use of economic instruments, considering the 

approach that the polluter should, in principle, bear the cost of pollution, with 

due regard to the public interest and without distorting international trade and 

investment. 

Principle 

17 

Environmental impact assessment, as a national instrument, shall be undertaken 

for proposed activities that are likely to have a significant adverse impact on 

the environment and are subject to a decision of a competent national authority. 

Principle 

18 

States shall immediately notify other States of any natural disasters or other 

emergencies that are likely to produce sudden harmful effects on the 

environment of those States. Every effort shall be made by the international 

community to help States so afflicted. 

Principle 

19 

States shall provide prior and timely notification and relevant information to 

potentially affected States on activities that may have a significant adverse 

transboundary environmental effect and shall consult with those States at an 

early stage and in good faith. 

Principle 

20 

Women have a vital role in environmental management and development. 

Their full participation is therefore essential to achieving sustainable 

development. 

Principle 

21 

The creativity, ideals and courage of the youth of the world should be mobilized 

to forge a global partnership in order to achieve sustainable development and 

ensure a better future for all.  
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Principle 

22 

Indigenous people and their communities, and other local communities, have a 

vital role in environmental management and development because of their 

knowledge and traditional practices. States should recognise and duly support 

their identity, culture and interests and enable their effective participation in the 

achievement of sustainable development. 

Principle 

23 

The environment and natural resources of people under oppression, domination 

and occupation shall be protected. 

Principle 

24 

Warfare is inherently destructive of sustainable development. States shall 

therefore respect international law to provide protection for the environment in 

times of armed conflict and cooperate in its further development, as necessary. 

Principle 

25 

Peace, development and environmental protection are interdependent and 

indivisible. 

Principle 

26 

States shall resolve all their environmental disputes peacefully and by 

appropriate means in accordance with the Charter of the United Nations. 

Principle 

27 

States and people shall cooperate in good faith and in a spirit of partnership in 

the fulfilment of the principles embodied in this Declaration and in the further 

development of international law in the field of sustainable development. 

Source: United Nations Conference on Environment and Development (1992: 3-8) 

 

These guiding principles have provided a foundation for the implementation of sustainable 

initiatives across countries and organisations. The principles that are pertinent to green logistics 

and sustainability within the pharmaceutical sector are principles four, eight, eleven and 

thirteen. These principles highlight the need for sustainable development and provide insight 

into the need for government intervention in the form of regulations, taxes and incentives that 

directly impact the pharmaceutical industry in South Africa. According to Riccardini et al. 

(2023), the guiding principles that have been provided by the Rio Declaration provide a 

framework for the world to implement sustainable initiatives that support sustainable 

development. Colombo (2017) further explains that to achieve these principles, an organisation 

or country will need to have a strong centralised enforcement system. Therefore, if not enforced 

by institutions, these principles are only words; as a result, a number of environmental 

injustices have arisen throughout the years. 

 

According to Mahmud et al. (2023), in the last few years, sustainability has passed from a 

vague concept promoted by public bodies in developed countries to a daily concern of the 

majority of people and corporations across the world. Despite the prominence of sustainability 

as a critical area of concern, many trajectories show that the world is currently unsustainable 

based on the current usage by humans (Bennett et al., 2019; Wamsler, 2020). According to 

Fassio and Chirilli (2023), the lack of sustainable development initiatives puts the well-being 

of future generations at risk. Ngwenyama et al. (2023) state that to combat this looming risk, 
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society has begun to move towards sustainability. This is evident in the incorporation of 

sustainable practices in both the private and public sectors internationally (Blythe, 2019). 

Botchway and Bradley (2023) argue that to reach sustainable development, organisations and 

individuals must be convinced of the need to be a part of sustainability initiatives. To aid in the 

process, national governments and multilateral institutions have started to include sustainable 

development as a core principle in their constitutions and treaties (Cavagnaro and Curiel, 

2017). 

 

According to Akin et al. (2023), there has also been a surge in academic literature within the 

discipline of sustainability over the past 20 years. Rawat et al. (2023) suggest that the current 

approaches to sustainability focus on assessing and resolving the external world of ecosystems, 

wider socio-economic structures, technology and governance dynamics. Wamsler (2020) also 

states that the shortcoming of such approaches is the neglect of inner dimensions and capacities, 

and a limited capacity to facilitate reflection on the cognitive and socio-emotional processes 

underpinning people’s learning, everyday life choices and decision-making. Sanesi et al. 

(2023) state that there is a need to drastically transform the way we manage numerous marine, 

freshwater and terrestrial systems in both rural and urban environments to promote 

environmental sustainability. Deliberate actions are sometimes taken to facilitate the re-

wildering or fostering of environmental habitats to re-establish ecosystems (Sanesi et al., 2023). 

When these deliberate transformations take place, there will inevitably be social implications, 

both positive and negative (Sanesi et al., 2023).  Blythe (2019: 2) provides an example of this 

phenomenon: “Actions by fishery management authorities, such as the creation of no-take 

marine protected areas or reductions in fishing effort, can require short-term losses to produce 

long-term net economic gains”. Therefore, a middle-ground needs to be achieved between 

sustainable development initiatives and social implications. Sarkar et al. (2023) posit that this 

can be described as sustainable consumption and production (SCP). According to Sánchez and 

Martínez (2023), this concept was established during the 1992 United Nations World Summit 

on Sustainable Development, as a response to the sustainability challenges facing communities 

globally. According to Lakatos et al. (2018: 865), the Norwegian Ministry of Environment 

defined sustainability as: 
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The use of services and related products, which respond to basic needs and bring a better 

quality of life while minimising the use of natural resources and toxic materials as well 

as the emissions of waste and pollutants over the life cycle of the service or product so 

as not to jeopardise the needs of further generations. 

 

It is evident that not only is sustainable development an area of concern for societies and the 

government but also for businesses, which has resulted in a large number of organisations 

adopting sustainable practices to ensure that they contribute to the movement towards 

sustainability. 

 

3.2.1 Three pillars of sustainability 

Kaur and Kander (2023) suggest that sustainability can be broken down into three categories 

or pillars, namely, environmental, societal and economic sustainability. Ranjbari et al. (2021) 

argue that the social, environmental and economic pillars of sustainable development are 

intimately interrelated and cannot be considered separately. Purvis et al. (2019) state that one 

particularly prevalent description of ‘sustainability’ employs three interconnected ‘pillars’ 

known as the ‘three pillars of sustainability’. These pillars consist of economic, social and 

environmental factors (Asche et al., 2018; Kaur and Kander, 2023). Aljboor et al. (2023) 

suggest that this approach can also be identified as the ‘three Ps’ approach, which consists of 

people, planet and profit and translates into societal, environmental and economic sustainability 

considerations, respectively. 

  

 

Source: Cavagnaro and Curiel (2017: 74) 

Figure 3.1: Three pillars of sustainability 
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According to Cavagnaro and Curiel (2017), the origin of the three pillars of sustainability is 

sustainable development, which aims to secure a better quality of life for all, both now and for 

future generations. Aljboor et al. (2023) suggest that this is achieved by pursuing responsible 

economic growth, equitable social progress and effective protection of the environment. Baker 

et al. (2023) emphasise that due to the complex nature of sustainability, there must be a balance 

between the trade-offs of social, environmental and economic concerns. Once each pillar is in 

equilibrium, an organisation can meet its optimal level of sustainability. However, due to 

consistent changes in the economy, society and the environment, it is often difficult to maintain 

equilibrium between all of the pillars. Many organisations focus on specialising in one or two 

of the pillars of sustainability due to constraints within the respective organisation or the 

industry in which they operate. Epstein et al. (2018) postulate that it is unlikely that any 

organisation has fully integrated or achieved sustainability as this is a huge task, however, 

numerous organisations have taken the essential steps toward improving their sustainability 

performance and reducing their negative social and environmental impacts. Each of the three 

pillars of sustainability has issues that negatively impact them. Below is a diagram that 

highlights some of the basic challenges faced by each pillar (Table 3.3), highlighting the factors 

that impact each of the pillars of sustainability. 

 

Table 3.3: Factors affecting pillars of sustainability 

Pillar of 

Sustainability 

Factor 

Environmental pillar Air, water and soil pollution, loss of biodiversity, resource 

depletion and excessive land use jeopardise the Earth’s life support 

systems.  

 

Societal pillar High unemployment, poor working conditions, social 

vulnerability, the poverty trap, inter- and intragenerational equity, 

and widening inequalities. 

Economic pillar Supply risk, problematic ownership structures, deregulated 

markets, and flawed incentive structures lead to increasingly 

frequent financial and economic instabilities for individual 

companies and entire economies. 

Source: Adapted from Maciková et al. (2018: 1-5)  

 

3.2.1.1 Social sustainability 

Ota et al. (2022) state that one of the social concerns driving sustainable development is that it 

is only when people’s basic needs are met that they can begin to actively address biophysical 



60 
 

environmental concerns, as outlined in the Brundtland Report. According to Cavagnaro and 

Curiel (2017), there are three dimensions of sustainable development that resonate under the 

pillar of social sustainability, namely, responsible economic growth, equitable social progress, 

and effective environmental protection. Pop et al. (2019) support this theory by suggesting that 

the three dimensions are the core of a sustainable society. Al-Emran and Griffy-Brown (2023) 

argue that to achieve these three dimensions; societies need organisations and individuals that 

are driven to achieve sustainable goals. Rau et al. (2018) suggest that social sustainability is an 

often disregarded aspect of sustainability, as sustainable development debates often focus on 

the environmental or economic facets of sustainability. However, according to Rau et al. 

(2018), all three dimensions of sustainability must be addressed to attain a truly sustainable 

outcome. 

 

Sainati et al. (2023) state that social sustainability arises when the systems, formal and informal 

processes, structures and relationships actively support the capacity of current and future 

generations to create healthy and livable communities. According to De Fine Licht and Folland 

(2019), socially sustainable communities are equitable, diverse, connected and democratic, and 

provide a good quality of life. Carvalho and Sousa (2018: 1) emphasise this by stating: “an 

economic, social and ecological perspective on the value that the so-called ‘triple-bottom line’ 

creates is needed if we are to have a better understanding of value creation in modern societies”. 

Chen et al. (2021) argue that social sustainability can be further broken down into 

psychological sustainability. According to Benton (2023), psychological sustainability can be 

identified as the external and intra-psychic conditions that may enhance mental and physical 

well-being with benevolent consequences for everyday life and the environment. This 

condition aligns with the World Health Organisation's (1948) definition of health as being a 

state of complete physical, mental and social well-being and not merely the absence of disease 

or infirmity (Carvalho and Sousa, 2018).  

 

According to Carpiniello (2023), Dery (2023), Fanning et al. (2022), Hope (2023), Robaj 

(2023) and Zeini et al. (2023) factors that impact social sustainability are crime, quality of life, 

poverty, corruption, conflict and war and food security. According to Robaj (2023), crime 

affects both businesses and societies as it puts the general population at risk and negatively 

impacts investor confidence in a country. Zhanbayev et al. (2023) argue that safety and security 

form a foundational level of social sustainability and should be a priority for both the public 

and private sectors as it directly impacts communities, investment, quality of life of a country's 
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population, alignment to social attitudes and business performance. Manea et al. (2023) and 

Sesele and Marais (2023) state that in South Africa, crime is a critical factor that impacts social 

sustainability and quality of life. The high frequency of crime in South Africa has created fear 

amongst communities and driven people to invest in security infrastructure to ensure their well-

being.  According to Kulmie et al. (2023), crimes such as corruption directly impact the wealth 

of a country as well as public support and commitment to the government. Zeini et al. (2023) 

state that corruption directly impacts the spread of wealth within a country. According to 

Gilsinan et al. (2023), in a government setting, corruption can drive funds illegally towards a 

select few individuals and away from communities that need it the most. This can result in a 

reduction in service delivery and development of infrastructure, which negatively impacts the 

quality of life for the vast majority of the population and social sustainability within a country 

(Gilsinan et al., 2023). According to Hope (2023) and Nugroho and Julianti (2023), quality of 

life is a perception that is created by individuals based on their personal beliefs and their ability 

to meet basic needs and desires, which drives social sustainability. According to Mehta et al. 

(2023: 27), “an individual's perception of their position in life in the context of the culture and 

value systems in which they live and in relation to their goals, expectations, standards and 

concerns”. Zeini et al. (2023) state that quality of life is a component of social sustainability as 

it can be seen as a measure that depicts the level of satisfaction and even potential productivity 

of a community or the general population within a country. Dery (2023) states that poverty is 

a core requirement for social sustainability as it directly impacts the quality of life within a 

country. According to Adeyeye et al. (2023), poverty occurs when the majority of a country's 

population lives below the minimum standard of living, which results in a lack of basic 

necessities such as food and shelter. This creates an imbalance in society and significantly 

reduces social sustainability (Adeyeye et al., 2023). According to Hassen and Bilali (2022), 

negative factors such as poverty and reduced access to basic needs often drive conflict and war 

within a country or even between countries. Carpiniello (2023) states that conflict is a direct 

barrier to social sustainability as it leads to death and disease and a reduction in the quality of 

life. Some of the common impacts of war on a country are long-term physical and 

psychological harm to children and adults, famine and hunger, as well as a reduction in material 

and human capital (Carpiniello, 2023). Paudel et al. (2023) state that famine and hunger often 

cause an imbalance in social sustainability as it increases competition and the likelihood of 

crime and conflict between individuals. According to Bozsik et al. (2022), famine occurs when 

a country cannot manufacture or import the amount of food required to meet the needs of its 

population. This then results in some communities and individuals not having access to 
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necessary food sources (Bozsik et al., 2022). According to Fanning et al. (2022), social 

sustainability cannot be achieved if a country cannot meet the needs of its population.  

 

Mock et al. (2019) state that psychological sustainability includes all aspects that may 

contribute to individual satisfaction, feelings of self-efficacy, self-esteem, emotional balance 

and fulfilment. Carvalho and Sousa (2018) argue that even though psychological sustainability 

is justified, it is not always attainable. Individuals may experience situations that may affect 

their psychological state (Carvalho and Sousa, 2018). According to Chen et al. (2021), even 

though social products are put in place, such as programmes to help vulnerable people, promote 

healthy lifestyles, or even fight addictive behaviours, it is difficult to control and maintain the 

social well-being of all individuals. Karbassi (2021: 2) states that within businesses and 

organisations: 

 

Social sustainability is about identifying and managing business impacts, both positive 

and negative, on people. The quality of a company’s relationships and engagement with 

its stakeholders is critical. Directly or indirectly, companies affect what happens to 

employees, workers in the value chain, customers and local communities, and it is 

important to manage impacts proactively. Businesses’ social license to operate depends 

greatly on their social sustainability efforts. In addition, a lack of social development, 

including poverty, inequality and a weak rule of law, can hamper business operations and 

growth. At the same time, actions to achieve social sustainability may unlock new 

markets, help retain and attract business partners or be the source of innovation for a new 

product or service line. Internal morale and employee engagement may rise, while 

productivity, risk management and company-community conflict improve. 

 

Karbassi (2021) suggests three additional steps which improve overall societal sustainability 

within businesses and organisations. Firstly, to contribute in other ways to improve the lives of 

the people they affect, such as by creating decent jobs, goods and services that help meet basic 

needs, and more inclusive value chains (Karbassi, 2021). Secondly, by making strategic social 

investments and promoting public policies that support social sustainability (Karbassi, 2021).  

Finally, to partner with other businesses, pooling strengths to make a greater positive impact 

(Karbassi, 2021). According to Ly and Cope (2023) and Vallance et al. (2011), there are three 

key elements or schemas that social sustainability rests on, namely, development sustainability, 

bridge sustainability and maintenance sustainability. 
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Development sustainability is focused on addressing basic needs, the creation of social capital, 

justice and similar societal issues (Gomez and Crowther, 2022). According to Al-Omoush et 

al. (2022), education is a core element of development sustainability as it provides the tools 

needed to increase the social capital of individuals and improve their ability to acquire basic 

needs. Fahad et al. (2023) state that the level of education that an individual has also impacts 

the productivity of an organisation and, therefore, also influences the economic sustainability 

of an organisation. The development of social capital within a country also has a direct 

correlation to the economic performance of that country (Fahad et al., 2023). According to 

Vasseur et al. (2022), to achieve a sustainable society, education is an essential element that 

reduces social instability and supports development sustainability. The more educated the 

general population is within a country the more likely it is that a degree of social sustainability 

can be achieved (Vasseur et al., 2022). Bridge sustainability refers to the changes in behaviour 

to achieve biophysical environmental goals (Gomez and Crowther, 2022). Bridge sustainability 

is focused on exploring ways to promote eco-friendly behaviour or stronger environmental 

ethics (Gomez and Crowther, 2022). Some of the disciplines that are represented by this pillar 

are psychology, socio-ecological studies and environmental sociology. According to Janker et 

al. (2019), the main aim of this approach is to build better bridges and connections between 

people and the biophysical environment to harness human potential to generate an improved 

environmental state. In this approach, there are two views of improving the biophysical 

environment, namely, ‘transformative’ and ‘non-transformative’ approaches. Gomez and 

Crowther (2022) suggest that the transformative view radically re-imagines people’s 

relationships with the environment, other humans and non-humans, whilst non-transformative 

methods are conventional and have a fairly limited scope. Maintenance sustainability refers to 

the preservation of sociocultural characteristics in the face of change and how people actively 

embrace or resist those changes (Janker et al., 2019). Purvis et al. (2018: 2) state: 

 

In order to meet this sustainable pillar, a business should have the support and approval 

of its employees, stakeholders and the community it operates within and to gain the 

support of its employees, an organisation will have to develop relationships through 

initiatives such as a focus on employee retention and development, better employment 

benefits and treating employees fairly overall. For community support, companies will 

have to engage with the community through initiatives such as investment in public 

projects, scholarships, and sponsorships.  
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Miroshnychenko and De Massis (2022: 68) state:  

 

Much of the early literature on sustainability focused on economic development, with 

productive sectors providing employment, desired consumption, and wealth. More 

recently, attention has shifted to human development, including an emphasis on values 

and goals, such as increased life expectancy, education, equity, and opportunity. 

Finally, the Board on International Sustainable Development also identified calls to 

develop a society that emphasised the values of security and well-being of national 

states, regions, and institutions as well as the social capital of relationships and 

community ties. 

 

The importance of the social pillar of sustainability is highlighted by Panzarella et al. (2023) 

as it is claimed that this pillar affects employees in their desire to work for the organisation, 

customers in their desire to buy from the organisation and the community in its desire to permit 

the organisation a license to operate. 

 

3.2.1.2 Economic sustainability 

Andersen et al. (2023) argue that the economic health of a country is of critical importance to 

both the country affected and its neighbours. Economic and monetary instability can lead to 

dictatorship and attrition of countries, which ultimately results in war, which many politicians 

and economists believed to be the cause of the Great War (World War I) (Díaz de Otálora et 

al., 2021). This leads to the pillar of sustainability known as economic sustainability. According 

to Courtnell (2019), economic sustainability can refer to either the continued success of an 

economy over time or, more recently, to the way an economy operates sustainably, protecting 

social and environmental elements. Díaz de Otálora et al. (2021) argue that economic 

sustainability is the continuous development and maintenance of human-made stocks. Díaz de 

Otálora et al. (2021) also suggest that this means the reduction of poverty and equitable 

distribution of wealth. Geiger and Swim (2020) and Guth et al. (2020) argue that economic 

sustainability is related to sustainable development, which focuses on meeting the needs of the 

present without compromising the needs of future generations by ensuring sustained economic 

sustainability. Courtnell (2019) states that economic sustainability cannot be achieved without 

having a sustained healthy environment and society. Cavagnaro and Curiel (2017) identify 

three risks that are associated with poor economic growth, which are identified in Table 3.4. 
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Table 3.4: Three risks associated with poor economic growth 

Risk Description 

Malthusian 

society 
• This is a society that grows exponentially but cannot maintain the 

resources production to meet this growth.  

• In this type of society, if food production does not grow at a pace 

that meets population growth, then either a portion of the population 

will starve, or the overall amount of food received by an individual 

will decrease. 

Diminishing 

returns 
• The economic law of diminishing returns states that in a production 

system with fixed and variable inputs, beyond some point, each 

additional unit of variable input yields less and less additional 

output.  

• Suppose also that all other factors needed to produce crops (such as 

seeds, rain and manure) are fixed and that one farmer obtains one 

ton of crop from the farm. The law of diminishing returns states that 

a second farmer on the same land (doubling labour) will not push 

the growth up to two tons, doubling the output, but rather to less than 

that. The return of adding a third farmer will be even less, and in the 

end, the costs involved with adding a new farmer will outstrip the 

gain in crop yield. 

• This suggests that economic growth can plateau and eventually not 

meet the requirements of growing demand. 

Uneven 

distribution of 

Wealth 

• In most countries, there is an uneven distribution of wealth among 

the residents. This means that not everyone has the same disposable 

salary or access to goods and services, and amenities available to 

them.  

• For example, if someone is born into poverty, they have limited 

access to goods and services such as food and high-class medical 

care, as opposed to another individual born into a wealthy family. 

• This gap between the rich and the poor diminishes the more a 

country's economy develops as there is more wealth to distribute.  

Source: Adapted from Cavagnaro and Curiel (2017: 190) 

 

Each of the above tabulated risks adversely affects the population of a country, which then begs 

the question of how one can have sustainable development if there is no economic growth (Al-

Qudah et al., 2022). Simply put, it is difficult and borderline impossible to maintain sustainable 

growth in areas such as the environment and society if there is no finance to sustain the 

population (Fernandes et al., 2021). According to Cooper and Gibson (2023), once an 

individual cannot meet their basic needs to sustain a meaningful life, ethical considerations 

have little importance. Therefore, economic sustainability is seen as one of the most important 

pillars of sustainability (Fernandes et al., 2021). According to Guth et al. (2020), this is often 

measured by grouping economic sustainability on macroeconomic and microeconomic levels. 

On a macroeconomic level, this is measured as a country's GDP (Guth et al., 2020). The 
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calculation on a microeconomic level is more complex as it takes into consideration income 

per person less than the general costs of living in that country (Guth et al., 2020). In 

contradiction to the macroeconomic view, Courtnell (2019) argues that economic sustainability 

is not reflected by a country’s GDP as many people believe. The GDP of a country is the total 

amount of production of goods and services by a nation over a period of time, usually one year 

(Courtnell, 2019). But this does not mean that everyone in the country is earning above the 

minimum living standard income. The minimum standard income is the amount of income that 

an individual would need to adequately meet all of their needs within that country (Courtnell, 

2019). People earning below the minimum standard of living income are considered to be in 

poverty. Figure 3.2 below indicates the GDP for South Africa against various economies. It 

can be identified from Figure 3.2 that the standard of living of South Africans has been 

declining since 2021. Figure 3.2 also highlights that the GDP growth in South Africa has been 

significantly less than in other countries, which is an area for concern as it is a measure of 

economic sustainability within a country. 

 

Source: Ngozo (2022: 1) 

Figure 3.1: GDP growth of South Africa against other world economies 

This study adopted the definition of economic sustainability set by Courtnell (2019: 2), which 

states: “Economic sustainability refers to growth inclusive of practices that support the 

preferred percentage of its population below its preferred minimum standards of living level, 

without negatively impacting social, environmental, and cultural aspects of the community”. 
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The definition chosen incorporates both of the generally accepted definitions of economic 

sustainability and allows an individual to understand this pillar of sustainability from both an 

economic and environmental standpoint. According to Courtnell (2019), the root causes of poor 

economic stability are overconsumption, overpopulation, poor infrastructure, unexplored 

renewable energy options, wastage of energy, poor distribution system and delays in the 

commissioning of power plants.  

 

According to Sabadash and Denysenko (2018), root causes must be identified early to prevent 

the degradation of the environment and economy. Javanmardi et al. (2023) suggest that if the 

root causes of poor economic sustainability are not identified, then the solutions cannot be 

developed, and this is what ultimately causes poor economic performance. Fischer et al. (2023) 

and Maciková et al. (2018) postulate that to be economically sustainable, a business will need 

to ensure that it earns a profit and can successfully operate for the foreseeable future. However, 

Purvis et al. (2018) argue that this pillar should never be in contradiction with the previous two 

pillars and that the activities of this pillar include compliance, proper governance and risk 

management. Epstein et al. (2018: 70) emphasise that “sustainability can create financial value 

for the corporation through enhanced revenues and lower costs”, which highlights the link 

between the environmental and economic pillars of sustainability. Each of these three 

components needs to be in equilibrium for sustainability to be achieved. According to Guth et 

al. (2020), economic sustainability is the foundation of sustainable development, and if the 

industry is not prioritised, it will cause an economic collapse, which negatively impacts a 

country and its neighbouring countries. It is important to note that the above perspective by 

Guth et al. (2020) looks solely at human well-being and not that of the environment, as it 

highlights the impact on human societies only, which is a biased perspective. Table 3.5 reflects 

the growing unemployment rate in South Africa, thus making employment a priority for most 

South Africans. 

 

Table 3.5: South African employment statistics 

Measure 2021 (Year) 2020 (Year) Unit 

Unemployment Rate 34.9 34.4 % 

Youth Unemployment 

Rate 

66.5 64.4 % 

Unemployed Persons 7600 7800 Thousand 

Population 59.3 58.8 Million 

Source: Nomafu et al. (2023: 2) and Trade Economics (2022: 4) 
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Table 3.5 identifies the increase in unemployment by 0.5%, which could be attributed to a host 

of aspects such as the COVID-19 pandemic as well as the civil unrest that occurred during the 

course of 2021. The unemployment rate in South Africa is also high, as approximately one-

third of the population (34.9%) is unemployed. This is a clear indication of the motivation 

behind respondents’ responses towards employment as an essential factor for both business 

and society. 

 

3.2.1.3 Environmental sustainability 

The world, as immense and abundant as it may seem, has limited resources available to its 

population. Growing concerns around the scarcity of resources are one of the driving factors 

of sustainability. Emina (2021) states that the natural environment is endangered because of 

human activity and that humanity must take responsibility for the current degradation of the 

environment.  In early times people were seen as the masters of nature and treated as such, and 

technological developments allowed communities to grow and develop at an exponential rate 

(Haupert, 2019). This is evident in the 1900s when the rapid expansion caused by the industrial 

revolution began, resulting in a spurt of technological innovations (Haupert, 2019). The gross 

use of the Earth's resources continued without regard until signs of environmental degradation 

started to surface according to Haupert (2019). The assertions by  Haupert (2019) do not have 

adequate proof to support that the overuse of the Earth’s natural resources was prevalent across 

the entire world prior to environmental degradation. Although visible environmental 

degradation may have increased the widespread adoption of sustainable practices, it does not 

suggest that the abuse of natural resources was a global phenomenon.  Issues such as acid rain, 

pollution and natural disasters acted as red flags to identify the potential threats that arise from 

the abuse of the natural environment and its resources (Emina, 2021).  

 

According to Evans (2020: 1), “environmental sustainability is about acting in a way that 

ensures future generations have the natural resources available to live an equal, if not better, 

way of life as current generations”. Alternatively, Hawken (2017) argues that environmental 

sustainability is about stabilising the currently disruptive relationship between the Earth's two 

most complex systems: human culture and the living world. Howes et al. (2017) share the view 

made by Andriansyah et al. (2021) and Evan (2020), supporting this perspective by stating that 

environmental sustainability is ensuring that meeting the needs of the present generation should 

not compromise the ability of future generations to meet their own needs with respect to the 
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availability of natural resources. According to Qu and Ji (2023), the growth in the popularity 

of sustainability in academics is something that began in the 1990s; even though literature can 

be traced back to the mid-1900s, the amount of research in the field of environmental 

sustainability grew in traction as society realised that the impact of poor environmental 

practices could cripple human well-being.  

 

From the 1940s to the 1950s, a multitude of new technological advancements were used to 

resolve issues such as food production and the occurrence of disease in the human population 

(Tudi et al. 2021). As technology developed, so did the instruments to test toxicity, measure 

pollution and identify possible future threats to both the environment and humanity (van den 

Berg, 2017). According to Tudi et al.  (2021), it was only in the second half of the 1950s that, 

using newly developed instruments, scientists discovered that what were considered small and 

not lethal quantities of chemicals accumulate in the soil, air and water to a level that becomes 

life-threatening from pesticides. This was not known to the general public until a biologist in 

training known as Rachel Carson published a book known as ‘Silent Spring’ in 1962 that 

identified the dangerous future that humanity was heading towards (Alexander, 2019). The 

book ‘Silent Spring’ drove the agenda of environmental degradation and triggered worldwide 

environmental concern (Alexander, 2019). According to Johnson et al. (2023), the depletion of 

the ozone layer was identified in 1986 which further promoted the drive towards sustainability. 

Figure 3.3 is the image of the depleted ozone that soon became a symbol of the movement 

toward sustainability. The image depicts the damage to the ozone layer that occurred above the 

South Pole. 
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Source: Cavagnaro and Curiel (2017: 30) 

Figure 3.2: Graphical image of the depletion of the ozone layer above the South Pole 

 

The damage to the ozone layer sparked a global movement in the 1990s to reduce some of the 

negative impacts associated with human activities on the environment with the approach being 

reactive rather than a proactive solution (Wang et al., 2021). For example, the use of higher 

chimneys focussed on moving the smog further away rather than preventing it from occurring 

(Tassinari and Sarmiento, 2023). The movement eventually reached the stage of proactive 

sustainable actions whereby the era of clean energy and environmentally-friendly products was 

now the aim of organisations and governments (Stadelmann-Steffen et al., 2021). Bartolo et al. 

(2021) state that industries such as the pharmaceutical industry contributed to the damage of 

the ozone layer as chemicals from pharmaceutical products such as inhalers contribute to the 

chemicals that impact ozone depletion. According to Pettinger (2018), the Earth's resources 

can be divided into three categories to simplify their distribution. These three categories are 

non-renewable resources, renewable resources and semi-renewable resources. Table 3.6 

highlights each category of resource and its definition. 
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Table 3.6: Categories of the Earth’s resources 

Type of resource Description 

Non-renewable resource Once this resource is used, it cannot be used again for that 

purpose. An example is coal. Once the coal is burnt, the resource 

is no longer available to be used. There is a limited amount of 

coal in the world, and it can be depleted. 

Renewable resources These are resources that do not diminish after being used. An 

example would be a wind generator, as it does not reduce the 

amount of wind and does not impact the future supplies of wind 

energy.  

Semi-Renewable 

resources 

Certain resources can be renewable if used at the correct level. 

As an example, farmland should be a renewable resource. If crop 

rotation is practised, then there is no deterioration in the fertility 

of the soil. However, if the farmland is intensively farmed with 

the use of artificial fertilisers and pesticides, then the quality of 

the soil may start to erode. 

Source: Pettinger (2018: 4) 

 

Using the identification of the various categories of the Earth’s resources, organisations, 

governments and individuals can determine the level of use that should be considered based on 

scarcity (Nguyen et al., 2023). Therefore, following this methodology, non-renewable 

resources should always be given the highest priority with regard to limiting usage (Adams et 

al., 2018). This should be closely followed by semi-renewable resources; in this case, all parties 

involved should be educated on how renewing these resources works and methods to use to 

ensure that these resources remain semi-renewable (Adams et al., 2018). Finally, the least 

amount of focus on usage should be on renewable resources, as using these will not impact too 

adversely on society (Adams et al., 2018). According to Abdullah et al. (2023) and Kivi (2018), 

alternative energy sources must be audited before or it can result in more damage to natural 

ecosystems. Nuclear energy is one such energy source that has caused a great deal of damage 

to the environment from both the extraction of uranium and nuclear power leaks (Kivi, 2018). 

Abdullah et al. (2023) argue that even renewable resources can directly impact the environment 

and as such a proper analysis must be done on an energy source before it is adopted in a country. 

 

The Earth is seen as a self-regulating planet and works to sustain the life that exists in its 

domain, for example, the moderation of the Earth’s climate from greenhouse gases through 

forests; the filtering of dangerous radiation from the sun by the ozone layer and the constant 

level in ocean salinity and soil fertility (Williams and Zalasiewicz, 2022). These are all life-

sustaining features provided by the Earth and without them, life on Earth would cease to exist 
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According to Chen et al. (2023), the shift to renewable resources is focused on limiting the 

consumption of non-renewable resources. According to Hendrix (2022), the movement to 

renewable energy is focused on improving the environmental performance of organisations 

whilst reducing dependency on limited resources such as fossil fuels. The protection of the 

health of ecosystems is aimed at avoiding irreparable damage being done to these ecosystems. 

Larionov et al. (2020) suggest that the protection of ecosystems directly impacts the well-being 

of humankind. Moustafa et al. (2023) suggest that overused resources can go extinct, and this 

can have a direct impact on the ability of humanity to develop medicines and other essential 

products. According to Gilliam et al. (2023), issues such as the maintenance of rainforests to 

ensure that future generations have a breathable air supply must be considered, as this has a 

direct impact on the well-being of humanity. According to Bean et al. (2022), the preservation 

of ecosystems and wildlife is critical for a number of human activities such as tourism and 

trade, pharmaceutical ingredients and health care, biodiversity and sustenance. Mangachena 

and Pickering (2023) agree with Bean et al. (2022) by stating that wildlife protection is critical 

in South Africa for medicinal ingredients, the livelihood of rural communities, tourism and the 

protection of biodiversity. Avoiding excess pollution is also critical, as pollution can cause 

damage to both human health and the Earth’s atmosphere. Policies must be created by 

governments to ensure that pollution levels are at a minimum to ensure that the planet does not 

deteriorate to the point that future generations face water shortages, high temperatures and 

other disasters (Pettinger, 2018). The focus on welfare instead of GDP emphasises the value of 

economic and social welfare as opposed to economic performance (Feng et al., 2023). Svenfelt 

et al. (2019) support this by identifying that in years to come, the betterment of communities 

and the creation of sustainable development will be much more valuable than the value created 

from short-term growth in GDP. Intergenerational decisions highlight the importance of 

making economic decisions based on long-term consequences. When making economic 

decisions, the implications that it has on future generations should be considered (Mensah, 

2019). Some of the methods used to promote environmentally sustainable behaviour are 

identified using literature from various authors in Table 3.7. 
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Table 3.7: Methods to promote environmentally-friendly practices 

Method to promote 

sustainability 

Explanation Authors supporting each 

method to promote 

sustainability 

Carbon tax A tax placed on the 

production and consumption 

of carbon 

Pettinger (2018); Carattini, 

Kallbekken and Orlov (2019); 

Hagmann et al. (2019) 

 

Government regulation 

to limit harmful 

emissions 

The use of regulations to 

instil limitations on pollution 

in organisations 

Hart and Feldman (2018), 

Hong, Yu and Mao (2019); 

Pettinger (2018) 

 

Subsidising and 

encouraging more 

sustainable 

environmental practices 

Governmental rebates and 

subsidising for the use of 

sustainable practices by 

organisations 

Chen et al. (2019); Pettinger 

(2018); Xie et al. (2019); 

Sovacool (2017) 

 

Shifting consumer and 

industry behaviour 

towards sustainable 

living and development 

Changing consumer cultural 

norms to support sustainable 

products and organisations 

and discontinue harmful 

products  

White et al. (2019); Pettinger 

(2018); Schroeder and 

Anantharaman (2017); 

Stranieri et al. (2017) 

 

 

According to Cohen (2020), many politicians and business leaders are of the mindset that 

economic growth should be the focus of business and that any harm done to the environment 

is simply collateral damage. Shao et al. (2020) argue that this view is incorrect as companies 

develop innovative technologies to meet environmental regulations set by governments, and 

this promotes improved product development and savings, which drastically improves a 

company's profitability.  This is evident by the use of cheaper renewable energy as opposed to 

the cost associated with non-renewable energy (Shao et al., 2020). Zhang et al. (2023) suggest 

that economic growth does not cause environmental degradation but rather that poor 

environmental performance is caused by the absence of public policy to uphold environmental 

standards. Abdelkareem et al. (2018) agree with the sentiment of Zhang et al. (2023) by stating 

that the use of sustainable initiatives such as renewable energy is a method of not just improving 

environmental performance but also the financial bottom line. A study by Abdelkareem et al. 

(2018) on the use of renewable energy sources provides supporting evidence of this, as the 

findings of the study were that the use of renewable energy sources reduces an organisation's 

overall costs. Díaz de Otálora et al. (2021) point out that among the three pillars of 

sustainability, the environmental pillar gets the most attention as it deals with organisations 

focussing on the reduction of negative impacts on the environment. This is further emphasised 

by Fehrer et al. (2023), who suggest that environmental initiatives include reducing carbon 
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footprints, packaging waste and water and energy usage. Early literature by Common and 

Perring (1992: 7) highlights the importance of the environmental pillar by stating: 

 

We cannot abuse and plunder our common stock of natural assets and resources, leaving 

future generations unable to enjoy the opportunities we take for granted today. We 

cannot use up or contaminate our environment as we wish, violating the rights and 

interests of future generations. 

 

More recent literature by Díaz de Otálora et al. (2021) identifies the environmental pillar of 

sustainability as the pillar that oversees the interaction between human influence on the 

environment. This pillar ensures that the need for economic stability and social harmony does 

not undervalue the need for a healthy biosphere. According to Gomes Silva et al. (2022), the 

environmental pillar is crucial to enforcing sustainable development as it ensures that the world 

can continue to sustain the various forms of life for the foreseeable future whilst in unison with 

the development of humankind. 

 

3.3 Sustainable consumption 

Twenty years later, the United Nations Conference on Sustainable Development reaffirmed the 

commitment toward SCP through the creation of a 10-year framework dedicated to the 

realisation of the SCP programme. Shevchenko et al. (2023) argue that to achieve sustainable 

development, efforts should go beyond cleaner production to sustainable consumption. 

According to Noor et al. (2023), sustainable consumption involves buyer behaviours towards 

greener products that bring less pollution during production. It also requires consideration of 

changes to lifestyles and changing consumption habits, as this is the key to the success of 

sustainable consumption (Lakatos et al., 2018; Wang et al., 2019). Sustainable consumption 

has become increasingly important in preventing negative and non-environmental practices of 

manufacturers (Lakatos et al., 2018; Wang et al., 2019). As a result, sustainable consumption 

has gained increasing attention globally (Wang et al., 2019). From a supply chain view, the 

producer can also be a consumer. This is a result of the consumption of raw materials, labour 

and consumption of other producers’ products and services (Lakatos et al., 2018).  Blair (2020: 

72) argues that sustainable consumption in a deep sense addresses:  
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Throughput (the overall flow of material and energy in the human system), growth 

(increasing economic activity or throughput or both), scale (the relationship of the scope 

and speed of economic or ‘material provisioning’ activity to human and ecological 

capacity), and patterns of resource use (the quantities and qualities of products used, their 

meanings and their changes per capita over time). 

 

Lakatos et al. (2018) posit that sustainable production is concerned with the volume and types 

of goods and services produced, the process involved with making them, the natural resources 

extracted and consumed to make them, and the waste and pollution resulting from the 

extraction, production, and affiliated process resulting in a particular good. Govindan (2018) 

states that the movement towards sustainable production and consumption has been 

increasingly associated with improved health and quality of life as well. According to Khan 

and Siddiqui (2023), the lifestyles of the health and sustainability marketplace have arisen as a 

method to frame and market the direct health and quality of life improvements obtained by 

consumers embracing sustainable consumption of goods and services. Krosofsky (2021) argues 

that although green products are sustainable, they also are more costly than regular products 

and, therefore, not a viable option for most consumers in developing countries. Jasrotia et al. 

(2023) argue that genetically modified foods also contribute to sustainable consumption as it 

is focused on creating a sustainable food supply for the world's growing population. Mohan 

(2023) opposes the view of Jasrotia et al. (2023) by stating that genetically modified foods can 

ultimately have a negative effect on human health due to unnatural changes made to the 

Deoxyribonucleic Acid (DNA) of an organism, which is later consumed. Ghimire et al. (2023) 

and Rock et al. (2023) highlight that South Africa is a country that has a number of popular 

products that are genetically modified and that within Africa as a continent genetically 

modified foods are becoming more prominent due to the growing population needs. 

 

3.4 The impact of climate change 

According to Shashi (2022), pharmaceutical supply chains impact climate change both directly 

and indirectly through carbon emissions, waste generation, water consumption and pollution, 

packaging and supply chain activities. Pharmaceutical supply chains will be discussed in detail 

later in this chapter and the impact of these global supply chains will be highlighted. Hervani 

et al. (2022) and Sindhwani et al. (2023) argue that climate change also impacts pharmaceutical 

supply chains adversely through increased disease burden and disruptions in global supply 

chains. Bauer and Rudebusch (2023) state that climate change increases business and supply 
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chain costs due to damage to infrastructure, shortage of raw materials and supply chain 

disruptions. According to Dietz et al. (2020), climate change forms one of the greatest 

challenges, both ecologically and socially, in the 21st century. Malhi et al. (2020) support this 

by stating that climate change is impacting ecosystems globally through climate variability and 

increases in ocean acidification. However, Berrang-Ford et al. (2021) argue that even though 

climate change adversely affects humans and the environment, humans are beginning to adapt 

to climate change. Nguyen et al. (2023) highlight that climate change is one of the drivers of 

the adoption of sustainable development due to the negative impacts that it inflicts on both 

human life and the environment. Some of the definitions of climate change will be discussed. 

 

Simpson et al. (2021: 937) identify climate change as “the changes that occur environmentally 

and meteorologically as a result of the degradation of the environment over time”. Tsagaki-

Rekleitou et al. (2022: 155) identify climate change as “a change in the pattern of weather, and 

related changes in oceans, land surfaces and ice sheets, occurring over time scales of decades 

or longer”. According to Giddy (2019), several extreme weather cases have been felt in South 

Africa since 2018 as a result of climate change. Some of the affected areas were the Western 

Cape, Eastern Cape and Northern Cape, which have experienced the loss of human life and 

damage to the environment due to these extreme weather changes. Denchak and Turrentine 

(2021: 1) support the definitions of previously discussed literature by stating that “climate 

change is generally defined as a significant variation of average weather conditions—say, 

conditions becoming warmer, wetter, or drier - over several decades or more. It is the longer-

term trend that differentiates climate change from natural weather variability”. According to 

Qin et al. (2023), extreme weather conditions cause disruptions in supply chains through the 

damage of infrastructure, destruction of raw materials and the prevention of the transportation 

of goods and services. 

 

According to Routt (2021), climate change has created challenges for organisations and 

industries globally. The changes in climate have resulted in shortages of basic necessities such 

as food, water and electricity (Routt, 2021). This, in turn, directly impacts the economy and 

communities as it impedes growth and profitability (Routt, 2021). Routt (2021: 4) identifies 

that “businesses face new risks from supply chain shortages in response to COVID-19, along 

with increasingly monopolistic business alliances. A strategy that includes sustainability is key 

to building resilience, improving profits, and reducing risk”. Based on the above statement by 

Routt (2021), it can be identified that sustainability is critical in ensuring the success of 
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businesses in current times, however, the impact of climate change is felt throughout the Earth 

and affects all known living organisms, according to National Aeronautics and Space 

Administration (NASA, 2022). According to Hervani et al. (2022) and Sindhwani et al. (2023), 

supply chain disruptions arise due to climate change. The implications of changes in weather 

patterns, sea levels and increases in natural disasters directly impact pharmaceutical supply 

chains through delays in the transportation of materials and finished products, scarcity of raw 

materials due to habitat destruction and a reduction in productivity (Quitmann et al., 2023). 

According to Denchak and Turrentine (2021), the impact of climate change will only grow as 

time goes on, and this will be further aggravated by human-related activities. This will have 

catastrophic effects on the environment and humankind. Letcher (2021) supports this 

assumption by stating that climate change will cause the gradual destruction of ecosystems and 

directly impact humankind adversely. It is imperative that human activities reduce their 

contribution to climate change, or the consequences will be severe on the Earth and all living 

organisms. 

 

3.5 The creation of a circular economy 

The circular economy concept is trending both among scholars and practitioners globally, 

according to Kirchherr et al. (2023). Timm et al. (2023) identify the concept of circular 

economy as an economic model that is aimed at the efficient use of resources through the 

minimisation of waste, long-term value retention, and reduction of primary resources, product 

parts, and materials within the boundaries of environmental protection and socio-economic 

benefits. The opposite of a circular economy is a linear economy in which products are 

produced, consumed and then disposed of (Kim, 2021). This type of economy is not sustainable 

as it increases the severity of global concerns such as climate change, scarcity of resources, 

environmental degradation and pollution (Sharma et al., 2021). The United States 

Environmental Protection Agency (2022: 1) identifies a circular economy as: 

 

…an economy that uses a systems-focused approach and involves industrial processes 

and economic activities that are restorative or regenerative by design, enables resources 

used in such processes and activities to maintain their highest value for as long as possible 

and aims for the elimination of waste through the superior design of materials, products, 

and systems. 
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Sharma et al. (2021: 1805) define a circular economy as “a more holistic approach that 

advocates towards extracting the value from the waste and reaching sustainability goals”. 

Kirchherr et al. (2017) further emphasise these definitions by stating that the concept of a 

circular economy can be viewed as an operationalisation for businesses to implement the 

concept of sustainable development. Figure 3.5 depicts the phases of a circular economy. 

 

 

 

 

 

 

 

 

 

 

 

    

     

Adapted from Morseletto (2020: 8) 

Figure 3.4: Phases of a circular economy 

 

According to Butt et al. (2023), the circular economy considers production processes and 

outlines how to reuse, repair and recycle items, thus increasing sustainable manufacturing and 

consumption. Nascimento et al. (2018) and Xiong et al. (2023) suggest that this, in addition to 

reducing waste, saves energy and helps avoid irreversible damage caused in terms of climate 

and biodiversity, as well as in terms of air, soil and water pollution, owing to the use of 

resources at a rate that exceeds the Earth's capacity to renew them. According to Kim (2021), 

the aim of a circular economy is to reduce the impact of economic processes by keeping 

materials, products and energy in the economic system for as long as possible to maximise the 

value of all consumed resources. To mitigate the environmental consequences, it is necessary 

to minimise the creation of waste and encourage the use of products, materials, and resources 

that will remain in the economy for as long as possible (Rossi et al., 2020). These are the 

foundations of the circular economy which seeks a new model of production and consumption 
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of goods and services associated with sustainability (Rossi et al., 2020). Kim (2021) argues 

that a circular economy is not a new concept but has only gained popularity due to climate 

change, resource scarcity and pollution that threatens the environment and human life. 

 

Green consumption is also a concept that is closely related to a circular economy but looks at 

the consumption of products from an individual perspective. According to Ling et al. (2023), 

green consumption can be defined as ecologically conscious consumption. This definition is 

aligned with the literature by Halder et al. (2020), which identifies green consumption as 

environmentally responsible consumption. Ling et al. (2023) suggest that this is done through 

the reduction of the consumption of goods as well as the consumption of green products. 

According to Das (2021: 1):  

 

A green product is a sustainable product designed to minimise its environmental impacts 

during its whole life-cycle and even after it’s of no use. Green products are usually 

identified by having two basic goals – reducing waste and maximising resource 

efficiency. They are manufactured using toxic-free ingredients and environmentally-

friendly procedures and are certified by recognised organisations. 

 

Jain et al. (2020) identify that to achieve the goals set by sustainable development, both society 

and industry have a duty to fulfil in developing and supporting green practices. Therefore, 

initiatives such as green consumption and green production are critical in ensuring that 

sustainable goals are met globally (Jain et al., 2020). Halder et al. (2020) suggest that green 

production is a core element in the movement towards sustainable development as it 

incorporates environmentally efficient practices into business processes. According to Nguyen 

et al. (2019) and Ye et al. (2023), the adoption of green production and consumption improves 

both business and environmental performance within an organisation. 

 

3.6. Internal and external factors impacting the adoption of sustainable practices 

De Steur et al. (2020) identify two distinct categories of factors that impact the adoption of 

sustainable practices within society and businesses, namely, internal and external factors. 

According to Rasheed (2022), the need for sustainable practices can be linked to corporate 

goals and performance, which are identified as internal and societal pressures that arise from 

the negative impacts of poor environmental and societal performance. These factors can act as 
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either a driver or a barrier to the adoption of sustainable practices and, therefore, have a direct 

impact on the movement towards sustainable development (Rasheed, 2022).  

 

3.6.1 Internal factors impacting sustainable practices  

Fan et al. (2023) state that internal factors that influence the adoption and maintenance of 

sustainable practices are those that occur within the business's boundaries. These factors relate 

to the profitability of the organisation, stakeholder satisfaction and business processes. 

According to Tumpa et al. (2019), the core factors impacting sustainable initiatives within an 

organisation are policy, employee involvement and cost implications of new practices. 

Ababneh (2021) supports the above statement by stating that employees and organisational 

policies are core internal driving forces of sustainability within an organisation. Sureeyatanapas 

et al. (2018) state that although there are a number of factors that impact sustainable practices 

internally, an organisation must prioritise the most impactful contributing factors to maximise 

the performance of their sustainable initiatives. According to Martínez-Peláez et al. (2023), 

Sohns et al. (2023) and Sweeney (2020), there are three internal factors that impact sustainable 

practices, which are organisational policy, employee involvement and cost implications 

associated with the adoption of sustainable practices. 

 

Sohns et al. (2023) identify that organisational policy directly impacts the adoption of 

sustainable practices. Policies form the basis for organisational framework and guide business 

processes.  According to Sönnichsen and Clement (2020), if the organisational policy is aligned 

to promote sustainability, business processes are then obligated to uphold responsible 

environmental behaviour. Lăzăroiu et al. (2020) argue that this is rarely the case as most 

organisations align business policy to promote profit generation, which, in most cases, is the 

core aim of the business. Pellegrini et al. (2018) suggest that modern organisations have 

become more sustainably responsible and adapted their current policies to promote responsible 

environmental behaviour. According to Leipold et al. (2019), the creation of environmental 

policy forms the foundation of the adoption of sustainable practices and ensures that the 

organisation meets its regulatory obligations. The benefits of adopting an environmental policy 

are that it ensures that an organisation remains within its legal boundaries with regard to 

environmental performance, improves the dissemination of information for employees about 

environmental roles and responsibilities, reduces incidents that result in liabilities, conserves 

raw materials and energy, improves cost control, improves the monitoring of environmental 

impacts and improves the efficiency of business processes (Leipold et al., 2019). Cury et al. 



82 
 

(2023) state that environmental policy can only be established when an organisation assesses 

the impacts that it has on the environment through its business process. Khan et al. (2019) 

suggest that when environmental impacts are quantified, an organisation can determine the 

methodology that can be used to reduce or mitigate negative environmental impacts.  

Oppenheimer et al. (2019) support the above statement by stating that environmental policy is 

unique to an organisation and cannot be generalised as the environmental impacts of 

organisations vary. Oppenheimer et al. (2019) further state that the environmental policy of an 

organisation should expand with the scope of the business and must be reviewed on an annual 

basis to ensure that it is relevant. Burns et al. (2020) highlight that poor environmental policy 

can serve as a barrier to the adoption of sustainable practices and motivates that it is a critical 

element within any organisation as it guides business processes concerning environmental 

framework. 

  

Employee involvement and awareness within sustainable practices are often a necessity within 

an organisation, as employees are charged with the execution of business processes (Martínez-

Peláez et al., 2023). According to Neirotti (2020), employee involvement in sustainable 

practices improves the success rate of current initiatives and the adoption of new practices. 

Manuti et al. (2020) state that the involvement of employees in sustainable practices improves 

the performance of these practices and increases employee satisfaction. Mashala (2018) 

supports the above statement by stating that employee involvement improves innovation, 

reduces employee turnover, improves employee morale, increases productivity, and improves 

retention and talent attraction. Li et al. (2019) argue that the benefits that are involved with 

employee involvement can only be realised if the employees understand the benefits and 

liabilities that are associated with adopting sustainable practices. According to Saeed et al. 

(2019), employee perception is critical to their acceptance and adoption of environmental 

practices. Cheema et al. (2020) suggest that employees' perception of sustainable practices and 

the importance of responsible environmental behaviour is driven by both internal and external 

forces. Internal influence relates to the initiatives taken by the business to improve employee 

knowledge of the impacts and benefits of environmental sustainability (Cheema et al., 2020). 

This is usually conducted through the use of training programmes, guiding policies and 

standard operating procedures, which explain the impact of business processes and the 

necessity of sustainable initiatives to mitigate the negative environmental impacts of these 

processes (Cheema et al., 2020).  According to Madanaguli et al. (2022), external forces relate 

to the personal awareness of an employee based on their experiences. Chams and García-
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Blandón (2019) state that these experiences are driven by factors that directly impact an 

employee's well-being or community. The exposure of an employee to high levels of pollution 

and, subsequently, the negative impacts that are associated with this environmental concern 

would influence their perception of the adoption of sustainable practices that combat pollution 

(Madanaguli et al., 2022). Yusliza et al. (2020) suggest that due to the large number of external 

factors that can impact an employee's perception and involvement in sustainable initiatives, it 

is necessary to develop a robust internal training programme. Al Kerdawy (2019) supports the 

above statement by stating that organisations should drive employee involvement and 

perception towards green and sustainable initiatives as these are critical elements to the success 

of these programmes.  

 

According to Sweeney (2020), the initial costs associated with sustainable practices are higher 

than those associated with regular business practices, but the cost savings are greater over 

longer periods of time. It is important to note that the assertions of Sweeny (2020) are 

generalised across sustainable practices, which should not be the case as it is not a given that 

cost savings will be achieved by an organisation if they adopt sustainable practices. Agyekum 

et al. (2021) support this perception by stating that the adoption of sustainable practices into 

business comes with a financial investment that can be recouped through various savings 

achieved through the benefits associated with the adoption of sustainable practices. This can 

be achieved through the improvement of efficiency, reduction in consumption of resources, 

improved brand recognition, and governmental subsidies (Al Breiki and Nobanee, 2019). Routt 

(2021) suggests that both business leaders and investors recognise that to create a successful 

company, there needs to be a commitment to sustainability. Routt (2021: 2) further 

substantiates this by stating:  

 

Customers, employees, partners, communities and shareholders all benefit from a 

commitment to sustainable practices which seek to protect the planet, treat employees 

with respect, and engage with the community in a positive manner. Return on investment 

and sustainability go hand in hand, as many sustainable business practices save money 

by themselves. 

 

Khan et al. (2020) identify the value tradeoff that an organisation must make to reap the benefits 

of adopting sustainable initiatives. Rasool et al. (2023) suggest that the initial costs or 

investments are dependent on the initiative or practice that an organisation adopts. These costs 
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can range from new equipment, green technology, training costs, changes to suppliers or any 

requirements that enable an organisation to develop sustainably (Khan et al., 2020). Cavaleri 

and Shabana (2018) argue that the initial investment into sustainable practices is far less than 

the overall benefit of these practices to an organisation. Some of these benefits include financial 

gains, government subsidies, brand loyalty and innovation opportunities (Cavaleri and 

Shabana, 2018). 

 

3.6.2 External factors impacting sustainable practices 

According to Zameer et al. (2020), there are a vast number of external factors that impact 

sustainable initiatives within an organisation. These can range from natural disasters and poor 

environmental conditions impacting business processes to energy shortages and water 

shortages influencing employee absenteeism (Zameer et al., 2020). Rosati and Faria (2019) 

state that external factors are a common interference that impacts sustainable initiatives across 

all industries. Shad et al. (2019) argue that although external factors cannot be controlled by an 

organisation, their impact can be mitigated or reduced through organisational countermeasures. 

Some of the core external factors impacting the adoption of sustainable practices are 

government regulations, population growth, the impact of pollution and environmental 

degradation on business performance and the costs associated with the adoption of sustainable 

practices (Al Breiki and Nobanee, 2019; Deb, 2019; Denchak, 2018; Glencross et al., 2020; 

Janatyan et al., 2021; Khan et al., 2020; Lutfi et al., 2023; Sweeney, 2020). 

 

Sustainable development is an initiative that has been put in place to guide governments in the 

implementation of policy to ensure that economies focus on developing in a way that protects 

the environment and society so that future generations can share the quality of life that current 

generations currently experience (Asongu and Odhiambo, 2019). According to Ziolo and 

Ghoul (2019), government regulations, policies and taxes play a prominent role in the adoption 

of GSCM and sustainable practices. According to Torres-Delgado et al. (2023), although 

regulations are often set by the national government, the monitoring of these regulations often 

remains on a provincial government level. Wu (2023) states that the monitoring process by the 

provincial government is critical as it is focused on identifying organisations that have not 

adhered to government regulations and policies. Sun et al. (2023) argue that although provincial 

governments ensure compliance, it is the local government structures that monitor 

environmental compliance and performance of organisations. Trevisan et al. (2023) state that 

local governments and municipal authorities are at the forefront of environmental audits and 
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compliance checks and, as such, are the most significant level of government. In the 

pharmaceutical sector government regulations guide product quality and safety regulations, 

health and safety regulations, trade agreements, public health policies and compliance 

requirements (Geraci et al., 2023). South Africa is focused on developing a green economy 

through various policies and practices. The Department of Forestries, Fisheries and the 

Environment (2022: 2) identify a green economy as: 

 

A system of economic activities related to the production, distribution and consumption 

of goods and services that result in improved human well-being over the long term, while 

not exposing future generations to significant environmental risks or ecological 

scarcities. 

 

The Department of Forestries, Fisheries and the Environment (2022) developed a regulatory 

framework focused on nine elements. This also aligns with South Africa's green economy 

programmes identified in Table 3.8. 
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Table 3.8: Nine areas identified in South Africa's green economy programmes 

Key area Explanation 

1) Green buildings and the built 

environment 

The programme includes greening private and 

public buildings. 

2) Sustainable transport and 

infrastructure 

The programme includes promoting non-motorised 

transport. 

3) Clean energy and energy 

efficiency 

The programme includes expanding off-grid options 

in rural and urban, optimisation for large-scale 

renewable and localisation and up-scaling solar 

water heater rollout. 

4) Resource conservation and 

management 

This programme includes national payments for 

ecosystem services, up-scale working programmes, 

development of infrastructure and ecosystem 

resilience, an offset programme and improved 

wildlife management. 

5) Sustainable waste management 

practices 

This programme includes waste beneficiation and 

the development of a zero-waste community 

programme for 500 000 households. 

6) Agriculture, food production 

and forestry 

The programme includes integrated sustainable 

agricultural production. 

7) Water management This programme includes water harvesting, 

alternative technology for effluent management, 

comprehensive municipal water metering (demand-

side management) and a reduction in water losses 

during agriculture, municipalities and mining. 

8) SCP This programme includes the development of 

industry-specific production methods and changes 

to industrial production technology. 

9) Environmental sustainability This programme includes the greening of large 

events and better skills development, research, 

awareness and knowledge management. 

Source: Adapted from the Department of Forestries, Fisheries and the Environment (2022: 

27-29) 

 

The South African government further prioritised the development of a green economy by 

developing policies and programmes to achieve its sustainable goals. These policies and 

programmes are identified in Table 3.9. 
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Table 3.9: South African framework for enforcing sustainable development  

Policy/Programme Description 

2009 framework response 

to the international 

economic crisis 

The South African government urged for the development of 

incentives for investment in programmes geared at creating a 

large number of green jobs, such as employment in industries 

and facilities that are designed to mitigate impacts on the 

environment and natural systems and the protection thereof. 

Government outcomes for 

sustainable development 

• Outcome 4: Decent employment through inclusive 

economic growth 

• Outcome 5: A skilled and capable workforce to 

support inclusive growth 

• Outcome 6: An efficient, competitive and responsive 

economic infrastructure network 

• Outcome 7: Vibrant, equitable and sustainable rural 

communities and food security for all 

• Outcome 10: Environmental assets and natural 

resources that are valued, protected and continually 

enhanced 

New growth path Setting out critical markers for employment creation and 

growth and identifying where viable changes in the structure 

and that character of production can generate a more 

inclusive and greener economy over the medium to long run. 

International resource 

panel  

Efforts to meet the energy efficiency target and renewable 

energy target. 

Industrial policy action 

plan 

Focusing on the manufacturing aspects of the green economy, 

namely, green industries and industrial energy efficiency. To 

support broad-based industrialisation, including more 

advanced manufacturing, encouraging cleaner, lower-energy 

technologies and green jobs. 

Ten-year innovation plan Indicating that South Africa is well-positioned to lead 

research on the continent in terms of understanding and 

projecting changes to the physical system, the impact of these 

changes and mitigation to limit their long-term effects. 

The South African 

National Framework for 

Sustainable Development 

(NFSD) 

This is a proactive strategy that regards sustainable 

development as a long-term commitment, which combines 

environmental protection, social equity and economic 

efficiency with the vision and values of the country. The five 

strategic objectives of NFSD are:  

• Enhancing systems for integrated planning and 

implementation 

• Sustaining our ecosystems and using natural resources 

efficiently 

• Towards a green economy 

• Building sustainable communities 

• Responding effectively to climate change 

Source: Adapted from the Department of Forestries, Fisheries and the Environment (2022: 

70-77) 
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These policies are further emphasised with various taxes that serve as a deterrent to poor 

environmental performance. Some of the most common taxes imposed to deter industries and 

consumers from negative environmental elements are identified in Table 3.10. 

 

Table 3.10: Common ‘green’ taxes in South Africa 

Tax  Implementation date 

Plastic bag levy 2004/05 

Incandescent light bulb levy 2009/10 

Electricity levy 2009/10 

CO₂ tax on vehicle emissions 2010/11 

Tyre levy 2016/17 

Source: Adapted from Business Tech (2019: 4) 

 

Besides imposing taxes, the South African government has also developed a rebate system to 

encourage investment into green building and green technologies for both organisations and 

the general public. New policies, such as the Section 12L energy-efficient savings tax 

incentive, allow for tax rebates and a reduction in property rates based on the use of clean 

energy over 12 months. Within South Africa, regulations guiding the pharmaceutical sector are 

stringent as recent amendments to the Medicines Act replaced the Medicines Control Council 

(MCC) with the newly developed South African Health Regulatory Products Authority (Narsai 

et al., 2021). This indicates that the pharmaceutical industry is highly regulated to ensure that 

best practices are conducted in organisations such as CIPLA. 

 

Janatyan et al. (2021) identify air pollution as a common by-product of the manufacturing 

processes within the pharmaceutical sector. According to Belkhir and Elmeligi (2019), the 

pharmaceutical sector is a key contributor to air pollution and generates more emissions than 

the automotive manufacturing industry in most countries. Air pollution can be identified as the 

presence or introduction of harmful substances into the air (Madronich et al., 2023). According 

to Olutola and Wichmann (2020), the presence of air pollution is especially concerning in 

countries such as South Africa due to its warmer climate. Madronich et al. (2023) further 

emphasise that air pollution is directly linked to poor air quality and, as such, increases illnesses 

that are related to the respiratory system. According to Udeagha and Breitenbach (2023), air 

pollution has been increasing in South Africa, which has led to an increase in respiratory 

diseases and habitat destruction. This has been identified by Olutola and Wichmann (2020) 

through a study of communities in KwaZulu-Natal that determined that there were more 



89 
 

instances of cases of children with asthma and asthmatic symptoms in areas with high volumes 

of outdoor air pollution versus those in areas that had little air pollution. Singh et al. (2023) 

argue that air pollution is not only caused by industry but also includes pollution that is 

generated by households and transportation. The impact of air pollution is not solely aligned 

with health concerns but also adversely affects economic productivity (Pandey et al., 2021). 

According to Liu et al. (2021), air pollution affects the health and motivation of the workforce. 

An increase in air pollution negatively impacts the workforce, thus reducing economic 

productivity through lost labour hours (Liu et al., 2021). According to Ngobeni and Kekana 

(2023), South Africans are becoming more aware of the impacts of air pollution due to the 

increase in cases of respiratory ailments but much more must be done to create a greater level 

of awareness. Based on the literature discussed it is evident that air pollution adversely affects 

the environment, society and the economy.  

 

According to Babuji et al. (2023), water pollution can be identified as the presence of poisonous 

or harmful substances within a body of water, making it toxic to the environment and human 

health. Anh et al. (2023) suggest that these substances can come from farms, towns, 

manufacturing plants and by-products of human activities such as mining. Water is able to 

dissolve most substances and as a result, is easily polluted. Zeng et al. (2021) support this 

perception by stating that water pollution adversely affects the environment as pollutants can 

cause the death of aquatic life due to the ecosystem being a complex chain of various 

interrelated organisms. This can occur from algal blooms, the contamination of waterways with 

chemicals and heavy metals, acidification as well as marine debris (Zeng et al. 2021). 

According to Arienzo and Donadio (2023), pharmaceutical products are a contributor to water 

pollution as a result of both pharmaceutical ingredients and microplastics entering waterways.  

Arora (2018), Denchak (2018),  Raha et al. (2021) Zheng et al. (2022) identify three major 

impacts of water pollution, these are: 

• Algal bloom occurs when water pollution causes nutrients to stimulate plant and algae 

growth which reduces the amount of oxygen in water sources (Zheng et al., 2022). This 

then results in water bodies that are devoid of life and can even cause the release of 

neurotoxins that can affect wildlife (Zheng et al., 2022).   

• Chemicals and heavy metals can also contaminate waterways and are toxic to aquatic 

lifeforms, and this can result in the death of the lifeform or contamination (Arora, 2018). 
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In some instances, toxic substances are passed on from one life form to another in the 

food chain resulting in the accumulation of toxic substances (Arora, 2018). 

• Marine debris occurs when human waste products pollute bodies of water, which 

adversely affects marine life (Raha et al., 2021). Solid debris such as packets and plastic 

bags can strangle, suffocate, and starve marine animals resulting in death (Raha et al., 

2021). 

 

According to Wöhler et al. (2023), the pharmaceutical sector contributes significantly to water 

pollution through the poor disposal of pharmaceutical products and by-products of 

pharmaceutical manufacturing processes reaching waterways. Water pollution can be fatal to 

humans and caused 1.8 million deaths in 2015, according to a study published by Landrigan 

(2017). The study suggests that water pollution is more dangerous to low-income communities 

that have little or no access to clean water. This makes countries such as South Africa more at 

risk of being impacted by water pollution than developed countries (Landrigan, 2017). 

According to Jurbe et al. (2023), another concern is waterborne pathogens in the form of 

disease-causing bacteria that can arise from human and animal waste. Adejumoke et al. (2018) 

state that some of the most common diseases include cholera, typhoid and giardia, which are 

extremely harmful to humans. According to Kordbacheh and Heidari (2023), some of the 

effects of water pollution by pharmaceutical products include habitat destruction and the death 

of aquatic fauna and flora. Babuji et al. (2023) argue that pharmaceutical waste in waterways 

also poses a significant threat to human life as it can cause toxicity in waterways and potential 

antimicrobial resistance (AMR). Jurbe et al. (2023) argue that water pollution is dangerous to 

both human life and the environment. Quon and Jiang (2023) and Sgroi et al. (2018) propose 

the cost savings that are achieved from the reuse of water are also key drivers toward the 

reduction of water pollution. Anjum et al. (2023) suggest that as the world's clean water 

resources diminish due to overuse, pollution and droughts, the protection of this precious 

resource has become more important than ever to society. This has seen the rise of sustainable 

practices such as water reuse, improved purification methods and the protection of water 

resources from human activities in the form of government policies (Marron et al., 2019). 

 

According to Bharti and Bora (2023), the pharmaceutical sector is responsible for land 

pollution through the improper disposal of pharmaceutical products by manufacturing sites. Al 

Smadi et al. (2023) state that a significant portion of pharmaceutical products and byproducts 

can be found in landfill sites. These pollutants can be in the form of expired medication, 
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packaging materials and rejected medication (Smadi et al., 2023). Sathya et al. (2023) state that 

it is of critical importance to better manage pharmaceutical waste if societies are to pursue a 

sustainable future. According to Al-Brakat et al. (2023), the adoption of green supply chain 

initiatives is critical to reducing land pollution within the pharmaceutical sector. Okoro et al. 

(2023) argue that the pharmaceutical manufacturing process involves chemicals and solvents 

that are much more harmful to the environment as opposed to normal land pollutants as these 

chemicals can contaminate land and damage ecosystems in various ways. Yuan et al. (2023) 

support the insights provided by Okoro et al. (2023) by stating that pharmaceutical products 

have been identified to cause genetic defects in fauna and flora.  

 

According to Acharjee et al. (2023), waste that is created by the pharmaceutical industry in the 

form of microplastics and packaging is a core contributor to land pollution which impacts the 

environment adversely. Takunda and Steven (2023) concur with Acharjee et al. (2023) by 

stating that solid medical waste and pharmaceutical packaging directly impact the environment 

and soil quality. According to Sun et al. (2023), land pollution can be defined as the presence 

of one or more contaminants on land, and this can include the presence of toxins within the soil 

or other elements that threaten the safety of the environment or compromise human health. 

Artiola et al. (2019) support the definition provided by Sun et al. (2023) by stating that land 

pollution is the deterioration of the Earth's surface both below and above ground level. This 

type of pollution occurs when waste is not properly disposed of and even as a result of poor 

farming practices (Jin et al., 2018). Stange et al. (2021) state that this pollution directly impacts 

both humans and wildlife. Pazikowska-Sapota et al. (2020) argue that pesticides and herbicides 

are also significant contributors to land pollution as they can lead to habitat destruction and 

modification. Raza et al. (2019) identify that the effects on human health can include 

dermatological, gastrointestinal, neurological, carcinogenic, respiratory, reproductive, and 

endocrine impacts. Artiola et al. (2019) suggest that this type of pollution can contain both 

hazardous and non-hazardous waste. According to Shah et al. (2021), some of the key negative 

impacts of land pollution are the negative impact on human health, soil pollution, air pollution, 

water pollution and environmental degradation. In South Africa, land pollution is an area of 

concern, according to the Association for Water and Rural Development (2019: 1): 
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South Africans dispose of enough municipal solid waste to fill an entire football field 10 

metres deep, every day. Every single person in our total population of 57 million 

generates up to 2.5 kilograms of waste per day, on average, depending on his or her level 

of income. The disposal of such waste at properly licensed and regulatory-compliant 

sanitary landfills is generally accepted as being a safe and economical option throughout 

the world. 

 

Adeleke et al. (2021) identify that South Africa needs to transform from a linear economy to a 

circular economy to reduce the amount of municipal waste produced. This correlates with 

assertions by Kim (2021) and Sharma et al. (2021), who identify that linear economies are no 

longer feasible as the severity of climate change is currently growing at a rapid pace. Kim 

(2021) argues that circular economies are more common in developed countries as there is a 

higher level of accountability as opposed to developing countries that do not always have 

policies in place to prevent linear economies. However, this cannot continue as climate change 

effects are also more severe on developing countries as they are not equipped to handle natural 

disasters and other negative impacts as well as developed countries. Synoracki (2019) states 

that some effective methods used to reduce land pollution are bulk buying, composting, 

reusing, zero waste initiatives and the adoption of sustainable initiatives by industry. Yousaf 

and Aqsa (2023) argue that industry must be involved in the drive to reduce land pollution as 

businesses are significant contributors.  

 

The burning of fossil fuels by pharmaceutical companies is another environmental concern that 

is a byproduct of the pharmaceutical manufacturing process and supporting supply chain 

operations, according to Firth et al. (2023). In South Africa, the use of fossil fuels is the most 

common method used to transport raw materials and finished products between manufacturers, 

suppliers and distributors within the pharmaceutical industry (Hamann, et al., 2023). According 

to Malla et al. (2023), the burning of fossil fuels is a common method used for energy 

generation globally. Many countries have moved away from the burning of fossil fuels to 

generate power and adopted alternative sources due to the harsh negative impact that it has on 

the environment (Malla et al., 2023). Gao et al. (2019) state that the pharmaceutical sector is 

very energy extensive and, as such, directly impacts environmental degradation through the 

burning of fossil fuels. In South Africa, coal is the primary source of electricity generation, 

which is considered a fossil fuel. According to Sati and Verma (2021), fossil fuels can be 
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identified as coal, crude oil and natural gases as they have been formed from the fossilised 

remains of animals and plants that were buried millions of years ago. As such, they have a high 

level of carbon content within them, and when they are consumed, they release these high 

levels of carbon content into the atmosphere (Denchak, 2018). Some of the most common 

negative impacts of fossil fuels are: 

• Land degradation is a result of the unearthing processes which cause large-scale habitat 

destruction due to drilling/ mining, establishing pipelines and roads as well as various 

other processes (Xie et al., 2020). This can cause widespread habitat destruction that is 

irreparable even after operations have ceased (Xie et al., 2020).  

• Water pollution is caused by various elements such as acid spillages during the 

extraction process, oil spillages during transportation and the build-up of sediment in 

waterways as a result of excavation (Denchak, 2018; Su et al., 2019). Fossil fuel 

companies are also the key contributors to water pollution through incidents such as oil 

spills and explosions that adversely affect the environment and human health 

(Donaghy, 2021). Purwendah et al. (2019) state that the effects of failures such as oil 

spills can be felt over many years through the death and destruction of aquatic life and 

ecosystems. 

• Air pollution occurs during the burning of fossil fuels that have high carbon emissions. 

Air pollution that comes about from the burning of fossil fuels can cause acid rain as 

well as respiratory disorders in animals and humans (Denchak, 2018; Rahman and 

Thurston, 2020). According to Donaghy (2021), fossil fuel companies also contribute 

to the generation of dangerous air pollutants such as soot (fine particulate matter) and 

smog, which increases the risk of heart disease, lung cancer and other respiratory 

illnesses. 

 

Plantinga and Scholtens (2021) identify that although the burning of fossil fuels is common 

practice, a portion of the reserves of fossil fuels should be left unused so as not to exceed the 

threshold. However, because the burning of fossil fuels directly impacts climate change and 

ultimately increases global temperature, it is essential that alternate fuel sources be identified, 

and the change to clean energy be made (Plantinga and Scholtens, 2021). Kabir et al. (2023) 

suggest that if the burning of fossil fuels is not reduced and ultimately stopped, there will be 

dramatic changes to the climate that will adversely affect all of the living organisms on Earth. 

Faisal et al. (2021) suggest that there is a direct link between the amount of fossil fuels burnt 
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and population growth. The motivation behind this assumption is that as the population grows, 

the demand for energy increases as well to meet the growing needs. According to Majeed et al. 

(2023), fossil fuels are one of the most commonly consumed types of energy as it is easily 

accessible and the current setup costs for clean energy, such as hydroelectric energy, are high. 

According to Ateba et al. (2019), South Africa is currently one of the world's largest 

contributors to carbon emissions. Winkler (2020) states that in South Africa most of the power 

generated through the national power grid is done through the use of coal or the burning of 

fossil fuels. The energy market in South Africa is led by a public entity known as Eskom, which 

focuses on servicing the power requirements of the country (Winkler, 2020). Gunjyal et al. 

(2023) suggest that fossil fuels have a lasting negative effect on both human health and the 

environment and, therefore, directly impact sustainability. Rahman and Thurston (2020) 

further support this perception by stating that to improve sustainable development, alternate 

methods of energy need to be used as a replacement for fossil fuels. Filho et al. (2020) suggest 

that although the initial investment cost for alternative energy sources is high, the value and 

cost savings over time far outweigh the start-up costs. The value is, therefore, twofold as 

environmental impact is reduced and costs are also reduced. 

 

Espinoza (2020) identifies hazardous waste as waste with properties that make it dangerous or 

capable of having a harmful effect on human health or the environment. According to Biswas 

et al. (2023), some of the most common wastes are chemicals, medical waste and electronic 

waste. Fazzo et al. (2017) state that the effects of hazardous waste are often felt in countries 

with poor waste management systems, such as African and Asian countries. Fazzo et al. (2017) 

further explain that in African countries, large amounts of waste can be found in illegal 

dumpsites, and the contents of that waste can often be found in streams of soil. Bonnet et al. 

(2023) suggest that the long-term effects of hazardous waste can be felt even if it is disposed 

of at landfill sites. The motivation is that chemicals can find their way to underground 

waterways and eventually lead to human exposure. According to Bonnet et al. (2023), some of 

the impacts of hazardous waste on human health are behaviour abnormalities, cancer, 

physiological malfunctions, genetic mutations, physical deformations and birth defects. The 

risk of pharmaceutical by-products as hazardous waste is gaining popularity as a key concern 

for human health. Mishra et al. (2019: 104) state: 
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Pharmaceutical and personal care products are a class of emerging pollutants that has 

recently gained attention due to their ubiquitous presence and biological activities, 

including antibiotic resistance and its effect on the endocrine system. This class of 

contaminants mainly enters waste streams from biomedical, domestic and industrial 

rejects from the pharmaceutical and cosmetic industry. 

 

According to Kolawole and Iyiola (2023), the damage caused by human waste is also strongly 

felt by the environment as it can destroy ecosystems and cause widespread environmental 

degradation (Nwankwo et al. 2020). Xu et al. (2018) support this argument by stating that the 

toxins from chemical by-products can be found in soil, plants, waterways and the air. Nwankwo 

et al. (2020) state that certain chemicals, such as mercury, can also be transferred from one 

organism to another, which ultimately results in long-term environmental concerns. According 

to the Association for Water and Rural Development (2019: 2): 

 

South Africans generate roughly 54.2 million tons of general (municipal, commercial, 

and industrial) waste per year. Of these 54.2 million tons of waste, a maximum of only 

10% is recycled or recovered for other uses, whilst at least 90% is landfilled or dumped. 

Approximately 94% of the 48 million tons of hazardous waste generated in 2017 was 

also directed to landfill sites. Hazardous waste types include mercury-containing, 

asbestos-containing, brine, fly ash, waste oils, sewage sludge and materials considered 

miscellaneous waste. These hazardous wastes generate a wide range of toxins that are 

hazardous to the environment and human life and need to be carefully treated according 

to strict hazardous waste regulations. 

 

According to Newsome (2020) and Van den Honert et al. (2018), the need for the protection 

of the environment is increasingly important to countries such as South Africa that rely on their 

tourism industry for revenue. This is supported by Jong et al. (2022) who highlight that South 

Africa is dependent on the tourism industry as a developing country and is especially important 

in combating the high levels of unemployment. Van den Honert et al. (2018) suggest that the 

reduction of hazardous waste by industry is necessary for the South African tourism industry 

to thrive for the foreseeable future. According to Xaba and Mgutshini (2023), hazardous waste 

that is formed from medicinal waste that is incorrectly disposed of has a severe impact on a 

number of communities in South Africa. Ramesh et al. (2023) state that pharmaceutical waste 

very often pollutes waterways if they are disposed of incorrectly, which results in the complete 
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habitat destruction of various water sources and directly impacts the health of those that rely 

on them for sustenance. According to Moghaddam et al. (2023), pharmaceutical companies 

often create sludge when disposing of their waste, which is when a number of expired or waste 

byproducts are mixed and combined with water to create a mass of pharmaceutical waste. This 

is often done to dispose of this waste, which can be through landfill sites, ocean disposal or 

incineration (Moghaddam et al., 2023). According to Sapkota and Pariatamby (2023), 

incineration is the most sustainable method to dispose of pharmaceutical waste as it drastically 

reduces the impact that it has on the environment. Fetta et al. (2023) concur with Sapkota and 

Pariatamby (2023) by stating that incineration, although costly, is the best method of 

pharmaceutical waste disposal. 

 

Population growth is the increase in population over a period, which is directly impacted by 

the number of births and deaths (van Doren, 2023). According to Cho and Bauer (2019), growth 

occurs when the number of births is larger than the number of deaths in a population over a 

given period. Population growth directly impacts the number of resources available in a given 

ecosystem (Ahmadalipour et al., 2019). According to Everson et al. (2023), population growth 

directly impacts the demand for medications, which places a strain on manufacturing and 

distribution channels that leads to an increase in supply chain complexity. Khan et al. (2023) 

suggest that the more complex a supply chain is, the harder it becomes to implement sustainable 

initiatives. Therefore, the larger the amount of population growth, the greater the constraints 

on pharmaceutical supply chains and manufacturers (Cho and Bauer, 2019). According to 

Rosenberg (2021), population growth directly affects sustainable development as there are 

limited natural resources that are available on the planet. Therefore, unrestrained population 

growth is not sustainable. Rosenberg (2021) identifies six effects of population growth: 

1) Social friction is limitations brought about by constraints in resources and will cause 

issues such as crime and xenophobia to arise. 

2) Health impacts refer to reduced human health due to the rise of diseases and 

malnutrition.  

3) High level of traffic congestion increases the levels of pollution.  

4) Overconsumption of resources will cause greater levels of pollution on land, sea and 

air. 

5) Depletion of ecosystems as a result of over-utilisation. 

6) Habitat destruction is a result of the creation of housing and urbanisation. 
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Almulhim and Cobbinah (2023) support the perception that sustainable development is 

negatively impacted by population growth by stating that this phenomenon increases carbon 

emissions, food production and energy consumption, which in turn reduces environmental 

sustainability. Rosenberg (2021) states that if this trend continues, the planet will become 

unstable, and this will impact all pillars of sustainability adversely. 

 

According to Shebitz et al. (2023), deforestation is a factor that directly threatens the 

pharmaceutical industry as it leads to habitat destruction and the loss of medicinal plants and 

biodiversity, which impacts research and development initiatives. Freire et al. (2023) argue that 

deforestation has severely impacted the access to pharmaceutical products in countries such as 

Brazil as it resulted in reduced access to critical raw materials that are necessary in the 

manufacturing process. Therefore, deforestation directly impacts pharmaceutical supply chain 

performance as it can create bottlenecks in production due to shortages in raw materials (Freire 

et al., 2023). According to Inatimi (2023), deforestation can be identified as the destruction of 

forests and trees to repurpose land for other activities. This is generally a human activity and 

negatively affects the climate, ecosystems and biodiversity (Pendrill et al. 2019). Forests are 

home to a variety of fauna and flora, and the destruction of forests, therefore, puts these 

organisms at risk (Duku and Hein, 2021). From a broader perspective, the destruction of these 

forests can have an even more dire impact on ecosystems as a whole. All organisms within an 

ecosystem share an interrelated relationship, and the destruction of habitat may have a rippling 

effect on various other species in an area (Duku and Hein, 2021). According to Youmatter 

(2020), the three main causes of deforestation are: 

• Approximately 80% of deforestation is caused by the development of agricultural land 

for farming livestock and crops. Large amounts of forest areas are cut down to create 

agricultural land to increase food supply to meet the growing human population. 

• Approximately 15% of deforestation is a result of new constructions and developments 

to facilitate human lifestyles. The expansion of housing and human facilities are key 

contributors as they require large amounts of forest land to be cleared. 

• The movement of people towards urban areas contributes approximately 5% towards 

deforestation. As more people relocate toward urban areas, the boundaries of those 

areas begin to increase, resulting in forest destruction. 
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Another key concern surrounding deforestation is that it contributes to climate change due to 

increases in the number of gases, such as carbon dioxide, in the air (Orewere et al., 2022). 

According to Onyili et al. (2023), trees play a pivotal role in the ecosystem as they reduce the 

amount of carbon dioxide in the air. Therefore, reducing the number of trees will result in an 

increase in carbon dioxide and, therefore, impact climate change (Orewere et al., 2022). Shebitz 

et al. (2023) state that deforestation negatively impacts pharmaceutical supply chains and the 

environment and, therefore, has to be addressed and managed by governments and industry to 

ensure a sustainable future.  

 

3.7 Supply chain management 

The discipline of supply chain management has grown in popularity for both businesses and 

within the spectrum of academics. The function of supply chain management within an 

organisation encompasses key operational aspects such as transport, warehousing, procurement 

and planning, therefore, making it not only a core operational activity but also a tool to improve 

competitive advantage. Supply chain management is a critical concept in the context of this 

study because the discipline of logistics falls under the blanket of operations known as the 

supply chain. The concept of supply chain management is examined by reviewing a number of 

definitions by various authors. To establish a holistic understanding of the concept of supply 

chain management, definitions put forth by various authors were reviewed. According to 

Handfield (2020: 1): 

 

Supply chain management is the active management of supply chain activities to 

maximise customer value and achieve sustainable competitive advantage. It represents a 

conscious effort by the supply chain firms to develop and run supply chains in the most 

effective and efficient ways possible. Supply chain activities cover everything from 

product development, sourcing, production, and logistics, as well as the information 

systems needed to coordinate these activities. 

 

Another definition provided by Perkins and Wailgum (2017: 3) states that “supply chain 

management enables enterprises to source the materials necessary to create a product or service 

and deliver that product or service to customers”. 
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According to the Chartered Institute of Procurement and Supply (2021: 2):  

 

Supply chain management is the handling of the flow of goods and services from the raw 

manufacturing of the product through to consumption by the consumer. This process 

requires an organisation to have a network of suppliers (that serve as links in the chain) 

to move the product through each stage. 

 

Fernando (2020: 1) provides a similar view set by the Chartered Institute of Procurement and 

Supply (2021) by stating:  

 

Supply chain management is the management of the flow of goods and services and 

includes all processes that transform raw materials into final products. It involves the 

active streamlining of the business's supply-side activities to maximise customer value 

and gain a competitive advantage in the marketplace. 

 

Handfield (2020) states that in every supply chain, there are two types of flows, namely, 

physical and information flows. According to Pereira et al. (2023), physical flows encompass 

the movement, storage and transformation of goods and materials. Information flows facilitate 

the various supply chain partners to coordinate the long-term plans as well as control the daily 

flow of materials up and down the supply chain (Handfield, 2020).  Monczka et al. (2017: 5) 

argue that “supply chain management is a strategic approach to planning for and acquiring the 

organisation's current and future needs through effectively managing the supply base, utilising 

a process orientation in conjunction with cross-functional teams to achieve the organisational 

mission”. 

 

For the purpose of this study, the definition provided by the Chartered Institute of Procurement 

and Supply (2021) is used as they are the regulating body for the discipline in South Africa and 

is supported by various other authors such as Cordell and Thompson (2019), Fernando (2020), 

Layaq et al. (2019) and Motaung and Sifolo (2023). They have also been at the forefront of 

supply chain management internationally since 1963 and have gathered knowledge from a 

number of academics and industry experts (Council of Supply Chain Management 

Professionals - CSCMP, 2021). The CSCMP (2021: 1), which is the international governing 

body for supply chain management, state:  
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Supply chain management encompasses the planning and management of all activities 

involved in sourcing and procurement, conversion, and all logistics management 

activities. Importantly, it also includes coordination and collaboration with channel 

partners, which can be suppliers, intermediaries, third-party service providers, and 

customers. In essence, supply chain management integrates supply and demand 

management within and across companies. 

 

Supply chain management encompasses a host of activities to achieve its purpose, therefore, to 

determine the various departments, components of supply chain management were reviewed, 

which is depicted in Figure 3.6. The departments that are highlighted in Figure 3.6 are linked 

to the core business processes that an organisation requires to fulfil their business operations 

in both the service and goods industry, according to Pal (2023). 

 

Source: Adapted from Pal (2023: 479) 

Figure 3.5: Six roles of supply chain management 

 

Pal (2023) states that to meet the demand requirements of consumers, an organisation must 

plan its supply accordingly. Allaoui et al. (2019) state that a supply chain also needs to be 

designed to ensure that it meets its intended purpose, such as efficiency, effectiveness, 

delivering value for its customers and achieving enterprise goals. Planning is critical as it sets 

the precedence for the rest of the operations in the supply chain (Kochakkashani et al., 2023). 

Planning

Sourcing
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Delivering 
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To successfully run its operations, an organisation needs to have materials and resources to 

create products or provide services which are acquired through sourcing (Kjaer et al., 2019). 

Once suppliers have been selected, managers must monitor and manage suppliers and develop 

supplier relationships (Kähkönen et al., 2023).  Some of the key processes include ordering, 

receiving, managing inventory, and authorising supplier payments (Kähkönen et al., 2023). 

Managers are also charged with supporting the operations departments through the receiving 

of raw materials, manufacturing the product, testing the quality of materials, packaging for 

shipping and scheduling of deliveries (Perkins and Wailgum, 2017). According to Mahmoudi 

and Parviziomran (2020), the core element of the supply chain process is to manage the 

production process and operations to ensure that the business is running smoothly. Delivering 

is referred to as logistics and involves the coordination of customer orders, scheduling delivery, 

dispatching loads, invoicing customers, and receiving payments (Karim et al., 2020). This 

process is carried out by either a third party or the company’s fleet (Karim et al., 2020). The 

process of managing returns from customers to suppliers also falls under the blanket of supply 

chain management, according to Jahanbakhsh and Amini (2023). Therefore, the supply chain 

network must be flexible and responsive to take back defective, excess or unwanted products 

(Julianelli et al., 2020). According to Marttinen et al. (2023), supply chain management is also 

seen as an enabler as it fulfils a number of support processes, such as monitoring information 

throughout the organisation and ensuring compliance with all regulations. Enabling processes 

of supply chain management include finance, human resources, information technology (IT), 

facilities, portfolio management, product design, sales, and quality assurance (Fourie and 

Malan, 2020). Likewise, supply chain management enables a host of organisational 

departments as well, which is based on an organisation's operational structure.  

 

3.8 Functional departments of a supply chain 

Supply chain management comprises a number of functional departments that are involved in 

fulfilling a supply chain's purpose in an organisation. According to Schneller et al. (2023), the 

individual departments of a supply chain can be different between organisations, but the core 

purpose of each department remains the same. According to Zekhnini et al. (2020), supply 

chains handle a number of different business processes that focus on the movement of goods 

and services, sourcing of goods and services and management of operations. These functional 

departments are depicted in Figure 3.7.  
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Figure 3.6: Core functional departments of a supply chain 

 

Tiwari et al. (2023) state that supply chain management focuses on a number of operational 

processes within an organisation that link business processes and drive organisational goals. 

Al-Brakat et al. (2023) suggest that supply chain management can be identified through its 

operational processes, which are logistical, operational and sourcing-related. The scope of 

supply chain management is continuously developing and, therefore, cannot be identified as 

isolated departments within an organisation (Ketchen and Craighead, 2020). Once material 

requirements have been determined, the next stage is to source the required materials at the 

required quantity and quality. Sourcing facilitates the creation of consistent supply chains (Li 

et al., 2023). The terms sourcing and procurement are used interchangeably in many 

organisations; however, their meaning differs as procurement involves acquiring goods, inputs, 

materials and organisational needs, whilst sourcing comprises the entire body of effort that’s 

necessary to build and maintain vendor relations, vetting suppliers, creating and maintaining a 

supply chain of vendors who are ideal to the organisation’s needs (Walts, 2020). Delke et al. 

(2023) argue that procurement is the complete process of sourcing and encompasses the use of 

suppliers to gather the materials that are needed by an organisation, whilst sourcing is the 

preliminary stage for any purchases made by an organisation. Therefore, sourcing is a stage of 

the cycle, whilst procurement is the entire cycle (Biedron, 2018). The distinction between 

sourcing and procurement is identified in Table 3.11. 

Supply chain 
management

Sourcing/ 
Procurement

PlanningLogistics 
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Table 3.11: Processes of sourcing vs procurement 

Procurement processes Sourcing processes 

• Identifying requirements 

• Authorising and approving a purchase 

request 

• Identifying suppliers 

• Making inquiries 

• Receiving quotations 

• Negotiating terms 

• Selecting a vendor 

• Creating a purchase order and goods 

receipt 

• Managing to ship 

• Receiving invoices 

• Making payment 

• Finding quality sources of goods and 

services 

• Negotiating contracts 

• Establishing payment terms 

• Market research 

• Testing for quality 

• Considering outsourcing for goods 

• Establishing standards 

Source: Adapted from Fournier (2015) and Walts (2020)  

 

The purpose and strategic role of both sourcing and procurement have a direct impact on a 

business and its ability to operate. The strategic role of sourcing and procurement is depicted 

in Table 3.12 and Table 3.13, respectively.  

 

Table 3.12: Strategic role of sourcing 

Role Description 

Cost 

management 

Strategic sourcing provides benefits for both buyers and suppliers. Buyers 

can typically negotiate lower unit pricing for high-volume purchasing. This 

reduces the costs of goods and keeps retail prices competitive. Suppliers 

benefit because they have a consistent outlet for their goods, which makes 

planning and cash flow more dependable. 

Stability Both businesses rely on each other to keep the supply chain intact. 

Developing a close relationship can lead to higher quality (and efficiency) 

as suppliers and customers work together to identify and minimise the root 

causes of any defects that hurt both buyer and seller. 

Managing 

risk 

Besides identifying and solving problems, a strong relationship built on trust 

can help mitigate risk. When both parties know they can depend on each 

other, it opens the door to honest conversation. 

Source: Walts (2020: 3-7) 
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Table 3.13: Strategic roles of procurement 

Role Description 

Builds 

supplier 

relationships 

Developing a purchasing strategy allows companies to develop long-term 

relationships with suppliers. Better collaboration helps companies to procure 

products and supplies ahead of their competitors. It also provides an 

environment that helps suppliers and companies to communicate better and 

effectively address issues. 

Controls 

inventory 

Having control over inventory is important for businesses to address 

customer demands. Maintaining an inventory that is lower than required 

results in additional costs for companies and provides less room for newer 

products. This not only leads to lost opportunities but also decreases sales. 

Improves 

total quality 

management 

Total quality management is one of the most important benefits of 

implementing purchasing strategies in supply chain management. It allows 

companies to increase the quality of their products while keeping the cost of 

supplies in check. The lower the costs companies incur to acquire products, 

the more they can cut prices to customers without impacting the profit 

margins of the company. 

Optimises 

suppliers 

This means that the suppliers are unable to meet the company standards and 

terms are discarded. This is one of the fundamental purchasing strategies 

that companies can abide by to gain financial benefits. 

Minimises 

spend 

An effective purchasing strategy allows companies to purchase goods and 

services at the best price. In addition, a good purchasing strategy provides 

better visibility into the purchases made by the organisation and shows how 

the company funds are spent. 

Source: Adapted from Spendedge (2019: 1) 

 

Setiawan et al. (2023) state that supplier integration and support are critical in business 

operations and development. According to Park et al. (2022), a lack of supplier support often 

is the main cause of the failure of new business strategies such as GSCM. Suppliers support 

operations both directly and indirectly by supplying products and services that are necessary 

for the operations of a business (Liu et al., 2021). Park et al. (2022) suggest that for a business 

to operate successfully for the foreseeable future, it must drive strong supplier relations and 

align business goals with suppliers. 

 

According to Brau et al. (2023), planning in a supply chain involves several critical decisions 

ranging from strategically opening a facility to operationally scheduling a task on a particular 

machine. Raza (2020) argues that supply chain planning is the process of accurately planning 

the journey of a material or a product right from the raw material stage to the final consumer. 

This includes processes such as supply planning, demand planning, production planning, 

distribution planning, operations, and sales planning (Raza, 2020). Planning consists of 

developing directions to achieve objectives (Allaoui et al., 2019). A definition provided by 
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Gartner (2021: 1) is that supply chain planning is “the forward-looking process of coordinating 

assets to optimise the delivery of goods, services and information from supplier to customer, 

balancing supply and demand”. After a plan is in place, managers must monitor and adjust 

these plans to adapt to any changes that arise during their execution (Brau et al., 2023). The 

planning process in a supply chain aims to answer a host of questions, some of which are 

depicted in Table 3.14.  

 

Table 3.14: Questions to be answered by the planning function 

Type of 

Planning 

Questions 

Supply Chain 

Management 
• How best can an organisation create a fine balance between the inflow 

or supply of goods and the actual requirement or demand for these 

goods? 

• How can it ensure that it is able to meet its set financial objectives? 

• How can it facilitate the best possible manner in which the requirements 

can be met from the demand plan created? 

Demand 

Management 
• How can an accurate demand forecast help manufacturers directly 

obtain accurate revenue calculations? 

• How can it help match appropriate inventory stocks based on demand 

trends? 

• How can it help improve the overall bottom line for a particular line of 

product or service? 

Production 

Planning 
• How can the critical aspect of production capacity planning help 

determine the real on-ground operations on the factory floor? 

• How can manufacturers go about the appropriate resource allocation of 

workers? 

• How best can they schedule for materials along with allocating essential 

resources and determining the production capacity for a specific unit? 

Operations 

Planning 
• How can effective scheduling help outline the timeline and the 

resources that are necessary to perform and complete the operational 

analysis? 

• How can manufacturers go about information collection, including 

various methods of data collection, depending on the type of operations 

that the planners want to access? 

• How can an appropriate gap analysis be performed, which involves 

performance reporting, identification, cost + benefit analysis and final 

comparison? 

Sales Planning • How can organisations accurately consider critical aspects like actual 

sales, product and service marketing, demand coordination, production 

planning, innovation, new product introduction, overall inventory 

control, etc. in the final plan? 

• How can they ensure that final customer demand is effectively met by 

the organisation’s production, distribution, and purchasing processes? 

Source: Adapted from Raza (2020: 2) 
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According to Ashtab et al. (2023), supply chain planning consists of three levels, namely, 

operational, tactical and strategic, each involved with a different time horizon, planning 

objective and frequency, which is depicted in Figure 3.8. The movement up the pyramid 

indicates the level of importance and the corresponding time horizon. The planning decisions 

made higher up the pyramid in Figure 3.8 have more significant implications as they can impact 

the business for several years. This also highlights the importance of correctly classifying 

business decisions that relate to adopting sustainable initiatives as the impact would be 

dependent on whether the decision is intended to be adopted for the short, medium or long 

term. 

 

 

Source: Kaul (2012: 22) 

Figure 3.7: Tiers of management 

 

Operational planning has the shortest time horizon and is focused on the day-to-day operations 

of an organisation and is the concern of departmental managers and supervisors (Thunberg and 

Fredriksson, 2018). Tactical planning is the focus of middle managers, and this is generally a 

medium to long-term plan and sets the steps for achieving an organisation's main objective 
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(Reynders et al., 2022). Strategic planning is the highest level of planning and is conducted by 

top management, such as the governing bodies and board members (Thunberg and Fredriksson, 

2018). Reynders et al. (2022) state that these are long-term plans focused on organisational 

objectives and policies rather than sectional objectives. Davies (2019) suggests that effective 

supply chain planning has a direct impact on an organisation’s operations and competitive 

advantage. The benefits of comprehensive supply chain planning are identified in Table 3.15. 

 

Table 3.15: Purpose of supply chain management 

Benefit Description 

Cost reduction Cost savings gained are due to inventory optimisation, better utilisation 

of storage space, improved customer responsiveness and improved 

supplier and distributor relationships. 

Improved 

efficiency 

Incorporation of supply chains, innovative product strategies and 

integrated logistics into planning sessions put the company in a position 

to predict demand and take appropriate actions. 

Increase output Better planning leads to improved coordination and collaboration with 

suppliers and supply chain nodes, therefore, facilitating a better product 

offering. 

Better 

cooperation 

Better planning results in improved communication, which allows 

employees and suppliers to understand the organisation's plans. This 

ultimately leads to better cooperation between internal and external 

parties. 

Increased profits The efficiency and productivity of an organisation are directly impacted 

by planning. Poor planning results in poor organisational performance 

and vice versa, therefore, good planning improves the business's bottom 

line through improved order fill rate, inventory costs and cost 

minimisation. 

Eliminate delays Proper planning reduces delays as each node in a supply chain is aware 

of its requirements, and this mitigates issues such as logistical errors and 

production line issues. 

Source: Davies (2019: 3-9) 

 

According to the definition of supply chain management by the CSCMP (2020), logistics is a 

subset of supply chain management. Logistics is the term now widely used to describe the 

transport, storage and handling of products as they move from the raw material source through 

the production system to their final point of sale or consumption (Lee and Ha, 2023). Although 

its core activities have been fundamental to economic development and social well-being for 

millennia, it is only over the past fifty years that logistics has come to be regarded as a 

substantial determinant of business performance, a profession and a major field of academic 

study (McKinnon et al., 2015).  
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According to Bernardi et al. (2023), the history of transportation and logistics goes back as 

long as the history of humankind but has been marked by recent milestones. The railroad was 

discovered at the beginning of the nineteenth century, and the aeroplane in 1903 (Roy, 2023).  

In maritime transportation, the invention of the sea container is dated 1956 and has impacted 

sea transport dramatically (Lukasse et al., 2023).  In modern times, logistics and the broader 

concept of supply chain management, are mainly intended as a business function that has the 

scope to make goods available where and when needed and in the needed quantities (Speranza, 

2018). Moons et al. (2019: 205) argue that “logistics is the task of coordinating material flow 

and information flow across the supply chain to meet end-customer needs”. Rodrigue et al. 

(2017: 339) state: 

 

Logistics are at the heart of modern transport systems. The term implies a degree of 

organisation and control over freight movements that only modern technology could 

have brought into being. It has become one of the most important developments in the 

transportation industry. 

 

Transportation management can be seen as part of logistics when referring to business 

processes. However, not only goods but also people need to be transported. In the old times, 

people used to walk or travel by horse and carriage or ship (Johnson, 2023). According to 

Roncoli et al. (2023), different transportation means are available currently with different levels 

of cost and comfort. Traditionally, freight transportation problems have been independent of 

people's transportation problems (Pilkington, 2020). Moreover, whereas freight transportation 

is a relevant problem in the private sector, people transportation problems have been mostly - 

with the exception of airlines - faced by the public sector, which is responsible for the public 

transportation (mass transit) system and for the design of the infrastructure for the movement 

of private vehicles (Speranza, 2018). Fleets of vehicles, mainly buses and trains, have needed 

to be coordinated in terms of routes, schedules, and crew, which has offered fundamental 

contributions to the optimisation of these systems (Heeswijk et al., 2019). 

 

A critical component of any supply chain is its ability to move and store its products at all 

stages of its life cycle, and this is the functional role of the Logistics Department. According 

to Hrouga and Sbihi (2023), logistics is the transportation, warehousing, packaging and other 

related operations that move and position inventory and acknowledge its role in terms of 

synchronising the supply chain. Pilkington (2020), Sabell (2021), Szymańska et al. (2017) and 
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2. The right customer focuses on providing services that meet the requirements of the 

target market. 

3. Right time refers to the delivery of the customer’s order at the scheduled time.  

4. The right place is aimed at delivering the customer’s order to the predefined destination.   

5. The right condition refers to the delivery of the customer’s order in a safe and good 

condition. 

6. The right quantity suggests that the delivery of the order must be in an amount that will 

reduce delivery costs and meet the customer’s request. 

7. The right cost suggests that the delivery of the customer's order should be made at the 

lowest possible cost. 

 

Logistics is one of the highest expenditures in a business and, therefore, is a key contributor to 

an organisation's success. Some of the processes of the Logistics Department are depicted in 

Table 3.16. 

 

Table 3.16: Logistics processes 

Logistics process Description 

Warehouse design 

and management 

This role of logistics in supply chain management covers several tasks 

at once: from the design of storage facilities to the requirements for 

storage of products and ending with the introduction of various 

automation solutions. 

The formation of 

packages 

Packaging, tracking and accounting - all of these tasks allow for end-to-

end control of goods on the way to the customer or distributor. 

Transportation of 

products 

This includes work with cargo carriers and vehicles listed in the 

company's fleet: planning their routes, calculating fuel costs, etc. 

Working with 

customs 

When an enterprise plans international delivery of goods, it is very 

important that during their transportation, the goods fully comply with 

customs requirements and contain all the necessary documentation. 

Working with 

intermediaries 

Intermediaries in logistics are all third-party, non-company resources 

that are directly involved in the implementation of supply chains. In 

turn, finding intermediaries with the most acceptable ratio of quality to 

cost of services, as well as establishing long-term, reliable relations with 

them, are also included in the list of tasks for efficient logistics 

management. 

Working with 

written-off and 

returned goods 

There is also such a thing as ‘reverse logistics’, which establishes the 

rules and routes for transporting the returned or discarded goods, as well 

as ways to dispose of them. 

Source: Adapted from Gurmak (2021: 2-4) 
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3.9 Pharmaceutical supply chains 

Mukherjee and Goodman (2023) state that the pharmaceutical industry is critical in delivering 

life-saving products and services to society. According to Milanesi et al. (2020), the 

pharmaceutical industry entails the discovery, development, manufacturing and distribution of 

drugs for medical use. The pharmaceutical industry is critical to the longevity of society as new 

diseases and health-related issues surface every day (Kaisin et al., 2023). However, the 

pharmaceutical industry is complex and can have a lasting impact on both the environment and 

society. Kaisin et al. (2023) state that pharmaceutical chemicals are complex, high-value-added 

products that typically impose significantly larger impacts on the environment per kilogram 

compared to basic chemicals. Pharmaceutical companies have a long supply chain, meaning 

that they generally source their ingredients and raw materials either offshore or from suppliers 

that are further away from their base of operations, as a result, they are known to have global 

supply chains (Banihani, 2023). In the case of CIPLA South Africa, they also source their raw 

materials from other countries, which means that they also have a global supply chain.  

 

Innovation is one of the most important factors in this industry and is also one of the largest 

cost factors (Milanesi et al., 2020). According to Oronsky et al. (2023), the development of 

new drugs up to the stage where they can be marketed is very lengthy and can take up to a 

decade or even longer. It is also an extremely costly process and often results in failures during 

the lengthy process Oronsky et al. (2023). Nidhi (2023) supports this statement by mentioning 

that pharmaceutical innovation is both expensive and risky and is dependent on patents to 

protect products. The production phase is also a lengthy stage and consists of many inputs and 

manufacturing processes. Brechtelsbauer and Shah (2020) and Roschangar et al. (2015) 

identify some of the inputs that a pharmaceutical product generally consists of in Figure 3.10.  
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Source: Adapted from Brechtelsbauer and Shah (2020) and Roschangar et al. (2015: 3) 

Figure 3.9: Pharmaceutical ingredients 

 

The pharmaceutical industry is a critical component of the healthcare system throughout the 

world and comprises public and private organisations that discover, develop, manufacture and 

market medicines for both humans and animals (Löfgren, 2017). According to Kurhekar 

(2021), the pharmaceutical industry dates back to ancient times with the use of natural 

medicines created from animals, plants and minerals. In modern times, the pharmaceutical 

industry focuses on the isolation and purification of compounds, chemical synthesis and 

computer-aided drug design.  

 

Key sustainable practices within the pharmaceutical sector include eco-product innovation, 

eco-processes and eco-organisational innovation (Hassan and Daud, 2017). Wang et al. (2023) 

suggest that eco-product innovation is the introduction of a good or service that is new or 

significantly improved processes to its characteristics or intended uses. According to Hraiga et 

al. (2023), the development of eco-processes is when a pharmaceutical company introduces 

new or re-engineered processes that reduce a company’s impact on the environment. Eco-

organisational innovation refers to the changing and upgrading of organisations' management 

processes through new environmentally-friendly practices (Hassan and Daud, 2017). 

According to Hassan and Daud (2017: 25), some benefits of these practices are improving 

“corporate performance by supporting necessary changes, reducing handling and transaction 
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cost, improving workplace and development employee satisfaction and reducing the cost of 

suppliers”. According to Brechtelsbauer and Shah (2020), another common green practice in 

the pharmaceutical industry is that of green chemistry, which is the promotion of safe, 

sustainable, and waste-minimising chemical processes. Some of the benefits of using green 

chemistry include but are not restricted to lower process materials inputs and outputs, reduced 

costs from hazardous and toxic waste disposal, improved manufacturing capacity utilisation, 

and reduced energy demand (Brechtelsbauer and Shah, 2020).  

 

According to Suhandi and Chen (2023), there are many ways for materials, products and 

services concerned with pharmaceuticals to influence the environment. These include improper 

disposal of pills and tablets by patients, expired and unused medications, and improper release 

of drugs by pharmacies or household sewage mixed with surplus drugs (Kumar et al., 2019). 

Pharmaceutical manufacturing is complex in nature and associated with high waste generation 

and greenhouse gas emissions (Sharma et al., 2020). According to Sharma et al. (2020), 

researchers have shown that the environmental impact of pharmaceuticals per kilogram 

production compared to basic chemicals is significantly greater because of the complex 

chemical formulation involved, which also leads to higher waste per kilogram of product, and 

consequently higher fossil-fuel consumption. Another concern is the distance between nodes 

of a pharmaceutical supply chain, and the nature of supply chain products immediately raises 

red flags with regard to environmental risks due to longer supply chains (de Campos et al., 

2017). de Campos et al. (2017) posit that longer supply chains ultimately lead to higher carbon 

emissions and pollution.  

 

According to Naidu and Ramani (2023), healthcare represents a significant portion of the 

global economy and directly impacts sustainability across all three pillars, namely, economic, 

environmental and economic. The impact of pharmaceutical pollution threatens both 

ecosystems and human health globally (Domingo-Echaburu et al., 2021). Pharmaceuticals can 

enter the environment at any stage of their life cycle; therefore, they can directly affect water 

sources, fish and vegetables, to name a few possible concerns (Domingo-Echaburu et al., 

2021). According to Huang et al. (2020), residue from pharmaceutical products has been found 

in drinking water, soil, manure and sewage effluents. The effect of pharmaceutical products 

can be harmful to the environment even in small dosages, as they can result in the inhibition of 

reproduction, organ failure, stunting growth and death of both animal and plant life (Huang et 

al., 2020). One of the key risks to human health is the development of AMR through the 
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discharge of pharmaceutical waste (Patwardhan and Payyappalli, 2018). An antimicrobial is an 

antibiotic, antiviral, antifungal or antiparasitic pharmaceutical product. According to the World 

Health Organisation (2020), AMR occurs when bacteria, viruses, fungi and parasites change 

over time and no longer respond to medicines, making infections harder to treat and increasing 

the risk of disease spread, severe illness and death. The World Health Organisation (2020) 

identifies that AMR is one of the top ten global public health threats that currently face 

humanity. 

 

During the late 1980s, a growing concern regarding the high generation of waste and the use 

of toxic and hazardous materials in the pharmaceutical and chemical manufacturing industry 

led to the creation of a term known as green chemistry (Sheldon, 2018). The American 

Chemical Society (2021: 5) states: 

 

It is important to note that the scope of these green chemistry and engineering principles 

goes beyond concerns over hazards from chemical toxicity and includes energy 

conservation, waste reduction, and life cycle considerations such as the use of more 

sustainable or renewable feedstocks and designing for end of life or the final disposition 

of the product. 

 

According to the Environmental Protection Agency (2022: 3): 

 

Green chemistry is the design of chemical products and processes that reduce or 

eliminate the use or generation of hazardous substances. Green chemistry applies across 

the life cycle of a chemical product, including its design, manufacture, use, and ultimate 

disposal. Green chemistry is also known as sustainable chemistry. 

 

According to Krasnodębski (2023), green chemistry was driven by social movements that were 

concerned with the environmental impact that companies had on the environment. The 

development of green chemistry was guided by principles that were established and developed 

in the 1940s (Adam et al., 2020). To develop a better understanding of green chemistry, the 12 

principles of green chemistry depicted in Table 3.17 are important to be considered. 
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Table 3.17: Principles of green chemistry 

Principle  Description 

Prevent waste Design chemical syntheses to prevent waste. Leave no 

waste to treat or clean up. 

Maximise atom economy Design syntheses so that the final product contains the 

maximum proportion of the starting materials. Waste few 

or no atoms. 

Design less hazardous 

chemical syntheses 

Design syntheses to use and generate substances with 

little or no toxicity to either humans or the environment. 

Design safer chemicals and 

products 

Design chemical products that are fully effective yet 

have little or no toxicity. 

Use safer solvents and reaction 

conditions 

Avoid using solvents, separation agents, or other 

auxiliary chemicals.  

Increase energy efficiency Run chemical reactions at room temperature and pressure 

whenever possible. 

Use renewable feedstocks Use starting materials and feedstocks that are renewable 

rather than depletable. The source of renewable 

feedstocks is often agricultural products or the wastes of 

other processes; the source of depletable feedstocks is 

often fossil fuels (petroleum, natural gas, or coal) or 

mining operations. 

Avoid chemical derivatives Avoid using blocking or protecting groups or any 

temporary modifications if possible. Derivatives use 

additional reagents and generate waste. 

Use catalysts, not 

stoichiometric reagents 

Minimise waste by using catalytic reactions. Catalysts 

are effective in small amounts and can carry out a single 

reaction many times. They are preferable to 

stoichiometric reagents, which are used in excess and 

carry out a reaction only once. 

Design chemicals and products 

to degrade after use 

Design chemical products to break down into innocuous 

substances after use so that they do not accumulate in the 

environment. 

Analyse in real-time to prevent 

pollution 

Include in-process, real-time monitoring and control 

during syntheses to minimise or eliminate the formation 

of by-products. 

Minimise the potential for 

accidents 

Design chemicals and their physical forms (solid, liquid, 

or gas) to minimise the potential for chemical accidents, 

including explosions, fires, and releases into the 

environment. 

Source: Adapted from the Environmental Protection Agency (2017: 4-6) 

 

According to De Soete et al. (2017), over the past fifteen years, the focus of the pharmaceutical 

industry has been on developing a tool to improve sustainability. Some of these tools are 

identified as environmental metrics, such as process mass intensity and atom efficiency, to 

evaluate the environmental sustainability of chemical synthesis in production (De Soete et al., 

2017). In manufacturing packaging, distribution and logistics, and end-of-life cycle disposal 
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have also been under inspection to determine methods to improve sustainable performance (Su 

et al., 2020).  

 

According to Jalilian (2020: 298-306), some countermeasures to prevent poor environmental 

performance by companies are: 

• Written standards and procedures 

• Environmental risk assessments 

• Internal and quality audits 

• Air emissions, water, and soil contamination controls 

• Safe discharge programmes 

• Waste management programmes 

• Training of staff and suppliers 

 

The use of policy and legislation is a key combatant to poor pharmaceutical practices, and one 

such policy is International Organisation of Standardisation (ISO) 14000. According to Iso 

Tracker (2021: 1-5):  

 

ISO 14000 is a set of international standards covering environmental management 

systems, environmental auditing, environmental labelling, the assessment of 

environmental performance and life cycle evaluation. As a follow-up to the 

standardisation process that was started with the ISO 9000 series, the ISO 14000 series 

of international standards set the outline on how organisations can integrate 

environmental considerations into their operations and products. It is a set of voluntary 

environmental management standards, guides and technical reports, which specifically 

concentrate on environmental management systems, operating practices, products, and 

services. The ISO 14000 standards do not propose environmental targets but provide 

organisations with the tools to evaluate the impact that their activities, products or 

services have on the environment.   

 

The ISO 14000 series helps organisations identify and limit environmental risks (Karaeva et 

al., 2023). The standard assists companies with the early identification of risks and focuses on 

organisations taking a proactive approach to environmental issues (Jannah et al., 2020). 

According to Lenzen et al. (2020), due to the reach of pharmaceutical supply chains globally, 
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the impact of these chains has a greater impact on the environment, which highlights the 

importance of control mechanisms such as the ISO series. Esmaeilian et al. (2020) state that 

sustainable supply chains can only be achieved within the pharmaceutical sector if policy and 

management standards are aligned.  

 

A significant factor that has impacted pharmaceutical supply chains is globalisation. According 

to Zbyszewska and Sekalala (2023), the movement towards the globalisation of pharmaceutical 

supply chains has created better supply chain efficiency and cost reduction, diversification, 

entrance to new markets, compliance challenges, resilience challenges and longer logistics 

networks. Vargas-Hernández (2023) states that globalisation has led to the rapid expansion of 

global supply chains as barriers to trade were reduced by countries and the adoption of new 

technologies, such as the internet, facilitated the development of relationships between 

international buyers and suppliers. According to Krishnan et al. (2023), global supply chains 

are key role players in sustainability as they have a direct impact on the environment, social 

struggles and the economy. A definition provided by Koberg and Longoni (2019: 84) of global 

supply chains is: “supply chains that extend beyond a single country's boundaries and, 

therefore, considered by focal firms that distribute across multiple countries, locate production 

facilities abroad or source from offshore suppliers”. Williams (2019) argues that global supply 

chains are the worldwide system that a business uses to produce products or services. Vargas-

Hernández (2023) emphasises this by stating that global supply chains are dispersed across 

multiple tiers in different geographic locations, but this makes them complex, unlike local 

supply chains.  

 

According to Williams (2019), the creation of global supply chains makes it easier to buy and 

sell products across the world but reduces the level of control on an organisation's 

environmental impact. Vandchali et al. (2021) state that a challenge in managing supply chain 

sustainability is the distance between nodes in a supply chain, such as a buyer and supplier. 

The reason is that sustainable practices need to be evaluated regularly to ensure that they uphold 

agreed-upon practices between nodes such as buyers and suppliers (Koberg and Longoni, 

2019).  A critical aspect of global supply chains is sourcing products from various geographic 

locations. Table 3.18 identifies the advantages and disadvantages of global sourcing. 
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Table 3.18: Advantages versus disadvantages of global sourcing 

Disadvantages Advantages 

Longer lead times as a result of the distance 

to suppliers. Whilst the production time can 

be quite quick, the lead time can often be 

much longer as the goods will require 

shipping, which can add to the lead time, this 

means that planning can be a challenge. 

Reduced cost price due to lower labour and 

operating costs linked to the manufacturer of 

the products. 

Risk exposure to modern slavery, brand and 

financial risk exposure can all be increased. 

Supplier development is often possible to 

support specialist product offerings leading 

to: 

• Opportunity to increase innovation 

• Sharing expertise and upskilling a 

new market and workforce. 

Loss of control of operations. Due to the 

distance in the working relationship, it can be 

difficult to manage communications and 

oversee technical aspects of the production 

process. Quality issues can also be complex 

to manage. 

Increasing competitive advantage by 

developing new suppliers will promote 

access to suitably skilled supply routes. 

Fluctuations in exchange rates can cause 

havoc with material and labour costs. Global 

markets are more susceptible to regional 

influences that can impact trading markets. 

 

Challenges in communication can occur. 

There needs to be careful consideration of 

terminology and the type of communication 

methods used to interface with a global 

supplier to ensure information is interpreted 

correctly. 

 

 Source: Adapted from the Chartered Institute of Procurement and Supply (2021: 2-7) 

 

According to Krishnan et al. (2023), global supply chains have improved economic and social 

sustainability for a number of developing countries. This comes as a result of large 

organisations outsourcing activities to different low-cost locations, purchasing materials from 

developing countries as well as opening up the market for developing countries to sell in 

foreign markets (Arrigo, 2020).  Thorlakson et al. (2018: 2072) state: 

  

Supply chains tied to multinational corporations represent over 80% of global trade and 

engage over one in five workers. Supply-chain management, therefore, has a significant 

impact on key social and environmental challenges. Despite this importance, there is 

currently no comprehensive, empirically grounded understanding of how companies 

address sustainability in their supply chains. 
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Healy et al. (2019) argue that global supply chains can cause extensive damage to communities 

if not managed accordingly. Global supply chains can cause the degradation of the environment 

through pollution, excessive energy usage, increase in competition for local markets and 

depletion of non-renewable materials (Arrigo, 2020). Therefore, organisations trading globally 

have a duty to strictly monitor each node in their supply chain to ensure that it maintains 

sustainability standards and considerations. 

 

3.10 Sustainable supply chains and GSCM  

According to Mughal et al. (2023), over the past two decades, sustainable supply chain 

management, which is concerned with the integration of environmental, social and economic 

goals across a focal firm's supply chain processes, has emerged as an approach for firms to 

improve sustainability (environmental, social and economic) outcomes in their supply chains. 

Managing sustainability, however, continues to be challenging in global supply chains. From 

Apple besieged by employee suicides at supplier Foxconn in the early 2000s (Stroumpoulis 

and Kopanaki, 2022) to Nike struggling with child labour at supplier factories in the 1990s 

(Koberg and Longoni, 2019) to pharmaceutical companies coming under pressure for waste 

management practices of their Indian suppliers in 2016 (Upadhyay and Sinha, 2022), supply 

chain-related sustainability scandals are recurring for firms with global supply chains. 

Sustainability has become a widely adopted trend for many industries as it attracts customers, 

reduces the bottom line of a business and ensures the longevity of operations.  

 

Nutburn (2019) identifies five benefits associated with sustainable supply chain management, 

which can be identified as driving factors of organisations towards sustainability within supply 

chains. These driving factors are reduced environmental impact of supply chains, improved 

continuity of supply, protection against reputational damage, the potential for new partnerships 

and gaining a larger market share (Nutburn, 2019). According to Godbole and Lamb (2023), 

there is a common misconception that reducing the environmental impact of a business comes 

at a cost when it can lead to big savings. According to Gawusu et al. (2019), this is achieved 

by reducing waste and increasing the efficiency of buildings, vehicles and machinery that can 

yield returns. According to McWilliam et al. (2023), diversification of the supply chain avoids 

over-reliance on a single link in the chain. Gaffar et al. (2022) suggest that there have been a 

number of cases over the years of suppliers being unable to fulfil a service or product, which 

has then had a knock-on effect on other businesses. Having multiple suppliers in different parts 

of the world can help improve the continuity of products or services, preventing costly 
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downtime and reputation damage (Gaffar et al., 2022). Zhang et al. (2023) state that with 

information readily available online and through social media, an organisation's supply chain 

also affects its brand reputation. According to Fernando et al. (2022), it is important to protect 

an organisation's reputation to enhance business growth. According to Fernando et al. (2022), 

an organisation's strategy for sustainability enhances the lives of every worker throughout the 

chain. This includes ensuring fair working conditions, remuneration, minimising 

environmental impact and limiting unnecessary risk (Nutburn, 2019).   

 

According to Oyedijo et al. (2023), businesses with sustainable supply chains are also an 

attractive prospect for organisations looking to partner and improve their environmental 

performance. According to Shashi (2022), an organisation's environmental credentials will 

likely align with the values of another brand, and this opens up potential partnership 

opportunities. These partnerships can have a strategic value that greatly increases the 

performance of an organisation and even drives growth in market share (Shashi, 2022). Zhou 

et al. (2023) suggest that a sustainable supply chain can create more business opportunities as 

companies prove their green credentials. This can be further supported through internationally 

recognised standards, such as those by the ISO (Nutburn, 2019). According to Ong et al. 

(2022), a common requirement in business tenders is ISO 14001, which is a management 

system that helps identify gaps in a business where green efficiency savings could be achieved. 

With accreditation to support environmental efforts, an organisation shows potential clients 

that they are taking essential strides to reduce their impact on the world (Ong et al., 2022). 

According to Nguyen et al. (2022), taking positive action can lead to big savings and better 

profit margins, along with reducing the damage that is done to the planet. Epstein et al. (2018: 

21) identify the importance of incorporating sustainability into operations by stating: 

 

Sustainability cannot be managed as just a public relations strategy to pacify 

stakeholder concerns. Doing so can be quite risky as stakeholders expect actions and 

results to be consistent with rhetoric. Furthermore, it is only through the identification, 

measurement, and management of sustainability impacts that social and environmental 

and financial performance can be improved and value created. For sustainability to be 

valuable to both the organisation and its stakeholders, it must be integrated into the way 

a company does business. 
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According to Ojijo (2023), the rise of sustainable supply chains and GSCM came about as a 

result of the deteriorating environment that can be seen in the changing biodiversity and rise in 

global warming. Qian et al. (2023) suggest that the impact of these environmental issues was 

felt by organisations, governments and society as a whole. As a result, the development of 

sustainable organisations has come about to ensure that organisations can operate in a way that 

reduces their social and environmental impact whilst staying economically relevant (Ojijo, 

2023). This has given rise to ‘green’ operations such as GSCM, which is focused on integrating 

sustainability into critical business processes. According to Herbon and Tsadikovich (2023) 

and Tseng et al. (2019), organisations need to focus on achieving sustainable objectives as they 

have a vital role to play in improving the external environment; this movement is known as 

‘going green’ and is, therefore, the premise for the creation of GSCM. This would suggest that 

GSCM is the realignment of supply chain objectives to incorporate sustainable practices whilst 

meeting key operational tasks (Srivastava, 2022). Zaid et al. (2018: 965) define GSCM as “the 

process of using environmentally-friendly inputs and transforming these inputs into outputs 

that can be reclaimed and re-used at the end of their life cycle, thus creating a sustainable supply 

chain”. 

 

Khan (2018: 8) concurs by stating that GSCM:  

 

…refers to the idea of integrating sustainable environmental processes into the traditional 

supply chain. This can include processes such as supplier selection and purchasing 

material, product design, product manufacturing and assembling, distribution and end-

of-life management. Instead of mitigating the harmful impact of business and supply 

chain operations, the green supply chain involves value addition and/ or value creation 

through the operations of the whole chain. Undeniably, reducing air, water and waste 

pollution is the main goal of the green supply chain, while green operations also enhance 

firms’ performance in terms of less waste manufacturing, reuse and recycling of products, 

reduction in manufacturing costs, greater efficiency of assets, positive image building, 

and greater customer satisfaction. 
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According to Das et al. (2021: 52), the term GSCM: 

 

…incorporates sustainability concepts into traditional supply chain management. The 

goal is to help industries reduce their carbon emissions and minimise waste while 

maximising profit. Every area of the supply chain has room for green improvements, 

from manufacturing and purchasing to distribution, warehousing, and transportation. 

 

Islam et al. (2023) and Abdel-Baset et al. (2019) suggest that GSCM has grown in popularity 

among the academic community and industry as a result of the pressures from the government, 

stakeholders and society. The two driving mechanisms identified by Abdel-Baset et al. (2019) 

are government policy and increased public awareness, which have driven the narrative of 

improving environmental performance and practices. To achieve this in a supply-chain context, 

an organisation must adopt GSCM initiatives, which have been highlighted as a key term for 

the ‘greening’ of the supply chain as noted by Islam et al. (2023). According to Zarbakhshnia 

et al. (2020), green logistics initiatives face a number of difficulties as they aim to achieve 

sustainability across each of the pillars of sustainability. The concept of the use of sustainable 

practices in a supply chain has been an area of interest for a number of academics. Ponte et al. 

(2023) share another view of the movement toward sustainable supply chains and state that 

organisations are changing based on the needs of both their internal and external environment, 

and this is the key to continuous development and organisational success. This is supported by 

Koberg and Longoni (2019), who state that one such change has been the increase in 

accountability that has been placed on organisations based on the environmental, social and 

economic impacts caused by both their operations and those of their suppliers. This has given 

rise to the phenomenon known as sustainable supply chain management, which is focused on 

integrating a firm’s operations with environmental, social and economic goals to improve 

overall sustainability. Koberg and Longoni (2019) discuss a concept known as ‘sustainable 

outcomes’, which is considered to be the focus of a sustainable supply chain. According to 

Koberg and Longoni (2019: 1084), a sustainable outcome is defined as “encompassing the 

adoption of environmentally and socially responsible practices as well as the achievement of 

environmental, social or economic performance”. This suggests that the focus of a sustainable 

supply chain is to ensure that the three pillars of sustainability are upheld.  After the analysis 

of the concepts of sustainable supply chains and GSCM, it is evident that they are focused on 

achieving the same goal of achieving sustainable operations. This is depicted in Table 3.19, 

which shows the correlation between supply chain sustainability and GSCM.  
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Table 3.19: Sustainable supply chain management vs GSCM 

Sustainable supply chain management  GSCM 

Changes based on external environment 

requirements 

Changes based on the need for the 

improvement of sustainability at an 

organisational level 

Key focus on improving organisational 

performance through the use of sustainable 

techniques and initiatives. 

Key focus on the improvement of 

organisational sustainability whilst ensuring 

that business processes are upheld and 

improved upon. 

Primary areas of improvement: 

▪ Economic sustainability 

▪ Environmental sustainability 

▪ Social sustainability 

Primary areas of improvement: 

▪ Economic sustainability 

▪ Environmental sustainability 

▪ Social sustainability 

Source: Adapted from Koberg and Longoni (2019: 1084-1085) 

 

The field of GSCM and sustainability has grown in interest amongst the academic community. 

Over the past five years, the existing body of knowledge on GSCM and sustainable supply 

chains has grown with the addition of literature across various industries.  

 

3.10.1 Reverse Logistics  

According to Hyder et al. (2023), reverse logistics is a component of the logistics process 

whereby products move backwards from the customer to the supplier. It falls under the 

discipline of logistics, but being a new field of study, several theories have been put forward 

by academics to define this process. Zarbakhshnia et al. (2020: 1) identify the term reverse 

logistics as “the planning and scheduling for the backward flow of products, to be more 

specifically second-hand goods, from customers and consumers to suppliers and manufacturers 

for several activities such as repairing, remanufacturing, recycling, disposal and so on”. Sathish 

(2019: 2) argues that reverse logistics is defined as “the end life of products which is dismantled 

for the establishment of a new product not by affecting the product value and the organisation's 

market strategy”.  

 

This is the viewpoint of companies that are involved with the re-manufacturing of products, 

according to Sathish (2019). The environmental aspect of this view is that by re-manufacturing 

a product, there is less waste as a by-product and, therefore, improves an organisation's 

environmental performance and should be mandatory for businesses that manufacture goods, 

according to Mallick et al. (2023) and Ni et al. (2023). Sathish and Jayaprakash (2017) have a 

different view on the concept and suggest that reverse logistics is seen as controlling returns 
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both internally and externally to the organisation. Internally refers to returns from the 

manufacturing and distribution processes, while external refers to the end-user or consumer 

(Sathish and Jayaprakash, 2017). Table 3.20 highlights the returns that businesses can be 

impacted by from an internal and external perspective.   

 

Table 3.20: Internal and external returns 

Internal returns (manufacturing and 

distribution) 

External returns (end-user) 

Quality control returns End of use/ end of the product life cycle 

Raw materials surplus Service returns (spare parts and returns) 

Production leftovers Reimbursement guarantees 

Functional returns Warranty returns 

Commercial returns  

Product recalls   

Stock adjustments  

Source: Adapted from Sathish and Jayaprakash (2017: 551-556) 

 

According to Cahyono et al. (2023), internal returns generally occur within the manufacturing 

organisation or between the manufacturer and the distributor. These returns can be related to 

quality issues, production miscalculations, obsolete stock and incorrect order fulfilment 

(Cahyono et al., 2023). According to Sujová and Simanová (2021), quality control returns are 

finished products or work-in-progress materials that have been identified as defective or non-

compliant with quality standards. These products have not left the manufacturing plant and 

have been identified by the manufacturing team or through quality audits and must be 

reassessed to determine if the batch must be discarded or reused (Sujová and Simanová, 2021). 

Raw materials surplus occurs when the warehouse sends more raw materials than is required 

in a given manufacturing run, these excess materials must be sent back to the warehouse to be 

stored and used when required (Sathish and Jayaprakash, 2017). According to Akter et al. 

(2022), production leftovers are the excess materials that have not been used during a 

production run, these materials must be audited to determine if the materials can be returned to 

the warehouse or discarded. The leftovers can be in the form of packaging materials, raw 

materials and operational materials that are used in the production process (Akter et al., 2022). 

Functional returns are made due to products not being able to operate for their intended purpose 

and need to be discarded or reworked (Sathish and Jayaprakash, 2017). Lin et al. (2023) state 

that commercial returns are instances of returns that occur due to the incorrect product being 

shipped or ordered as well as damages to the product during transportation. The manufacturer 
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is held liable for the costs associated with commercial returns even though it not have been an 

issue that occurred in the manufacturing plant (Lin et al., 2023). According to Gelbrich et al. 

(2023), product recalls occur when a product has been deemed defective or obsolete and has 

already been shipped to distributors, the manufacturing company will then request that all 

products be shipped back to the manufacturing plant for reuse, recycling or disposal.  Product 

recalls are generally initiated only if the defect or issue is severe as this process is costly and 

negatively impacts the organisation's reputation (Gelbrich et al., 2023). The accuracy of stock 

levels is of crucial importance to an organisation as it directly impacts production planning and 

order fulfilment, therefore, the instance of stock adjustments is unfavourable and impacts an 

organisation's efficiency (Ramamohan, 2023). Usman et al. (2023) identify that stock 

adjustments are recalculations that are made to the inventory of stock due to lost or damaged 

stock, theft, incorrect initial counts of stock and obsolete stock. Adjustments made to stock can 

be either increases or decreases based on the nature of the recalculation (Usman et al., 2023).  

 

According to Sathish and Jayaprakash (2017), external returns are returns that come directly 

from the end-user, which can be in the form of warranty-related returns, service returns and 

end-of-product life cycle returns. According to Dai et al. (2023), warranty-related returns occur 

when a product fails to perform its intended purpose or breaks within its warranty period. The 

product is then returned to the manufacturer to be repaired and shipped back to the customer 

(Dai et al., 2023). In an instance of a reimbursement guarantee, the manufacturer has agreed to 

accept the product back from the customer with a full payment of the cost price paid by the 

customer for the product (Sathish and Jayaprakash, 2017). Service returns are when a product 

is returned to the manufacturer to be serviced to ensure that it will continue to function for the 

foreseeable future and to repair defects (Zhang et al., 2023). According to Martins and Marto 

(2023), at the end of a product's life cycle, customers can send a product back to the 

manufacturer for proper disposal or recycling. This is especially important in industries that 

operate with harmful or hazardous products, as they can impact the environment negatively if 

disposed of incorrectly (Martins and Marto, 2023). Some products can be recycled and reused 

in the manufacturing process, which drastically reduces the impact of the product on the 

environment and improves the cost savings of an organisation (Martins and Marto, 2023). 

 

According to Hyder et al. (2023), reverse logistics plays a critical role in the improvement of 

organisational and environmental performance. Paras and Pal (2020) suggest that reverse 

logistics improve organisational performance through the resale of second-hand products and 
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the recycling of materials to be reused through re-manufacturing. The impact on environmental 

performance is evident through the reduction of waste and proper disposal of materials to 

reduce pollution (Paras and Pal, 2020). Figure 3.11 is a process depiction of reverse logistics 

and forward logistics to distinguish the difference between both concepts. 

 

 

Source: Zarbakhshnia et al. (2020: 2) 

Figure 3.10: Process view of forwarding and reverse logistics 

 

As can be identified in Figure 3.11, reverse logistics is more complex than conventional 

forward logistics.  Where forward logistics would simply move the product towards the end 

consumer, reverse logistics goes backwards to the supplier by going through a host of different 

processes to determine which product or material should be reused, re-manufactured, recycled 

or repaired. Once the product has reached the consumer and is found to not be fit for use, it is 

either repaired, refurbished, recycled, disassembled and used for remanufacturing or disposed 

of (Parchomenko et al., 2023). The repair and refurbishing process moves the product either 

back to the customer or the distributor for resale (Parchomenko et al., 2023). If the product 

cannot be repaired or refurbished, then it is sent back to the manufacturer for remanufacturing 

or recycling (Parchomenko et al., 2023). In the stage of remanufacturing the product is 

disassembled to identify faulty components or to salvage useable materials to be reused in the 
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manufacturing process (Zarbakhshnia et al., 2020). In the product recycling process, the 

product is disassembled and sent off to be broken down to be used as raw materials 

(Zarbakhshnia et al., 2020).  If there is no possible way to salvage the product, it then gets 

disposed of and does not move into the reverse logistics process. According to Milios and 

Dalhammar (2023), in some instances, consumers simply dispose of a product if it is damaged 

or if its life cycle has ended, which is the easiest option but has the most significant 

environmental impact. Zarbakhshnia et al. (2020) state that the further back a product moves 

in the reverse logistics process, the higher the transportation costs.  

 

3.10.2 Green design 

According to Öztürk and Asghar (2023), green design is a method used by organisations to 

develop products that have a reduced environmental impact, which is sometimes referred to as 

eco-design. A simple way of looking at this concept is that of regular light bulbs versus energy-

saving light bulbs. The purpose of green design is not only to improve the environmental 

performance of an organisation but also to meet governmental regulations and to gain 

consumers' interest (Hong et al., 2019). Khan et al. (2023) suggest that green design has become 

a key competitive advantage as consumer environmental awareness continues to grow. Saxena 

et al. (2023) argue that green design is difficult to implement as it should begin on a supplier 

level. The components of a product contribute substantially to the overall design of a product, 

and if correct environmental procedures are not followed by suppliers, it will compromise a 

product's ability to facilitate green design, according to Bag et al. (2018).  Figure 3.12 identifies 

the process for green design and also highlights that green design considers several operations. 
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Source: Adapted from Hao et al. (2020: 2) 

Figure 3.11: Green design process 

 

The use of green material facilitates the circular product life cycle that is depicted in Figure 

3.12.  Bio-degradable material is broken down by the environment, and those that are 

recyclable are then reused as materials in the production process (Elsayad et al., 2023). Kim et 

al. (2023) suggest that two types of green material can be used in a product, namely, 

biodegradable polymeric materials and biomass-based carbon materials. Biodegradable 

polymeric materials are resources that can be broken down through the actions of naturally 

occurring organisms (Gao et al., 2018; Gotro, 2012). These organisms include but are not 

limited to bacteria, algae and fungi. According to Gao et al. (2018), biodegradable polymers 

can be divided into two types, which are: 

• Synthetic polymers are manmade biodegradable materials. 

• Naturally derived polymers are biodegradable materials that are formed during the life 

cycles of green plants, animals, bacteria, and fungi. 

 

These materials have been used in the healthcare sector to great success. The use of these 

materials in electronics has also seen a shift in the sustainability paradigm for a number of 

companies, according to Mukherjee et al. (2023). According to Naqvi et al. (2023), biomass-

based carbon materials are renewable sources of biomass that are eco-friendly. Biomass is a 

renewable organic material that comes from plants and animals and is used for a host of human 
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activities, such as transportation and the generation of electricity, according to Gao et al. 

(2018). Liu and Chen (2023) state that green design is seen as a critical technique offered to 

companies to improve their environmental performance as it facilitates the creation of 

biodegradable products. According to Lutfi et al. (2023), green packaging also forms a critical 

element of green product design, as packaging materials directly impact the environment if 

they are not disposed of correctly. Bose et al. (2023) also highlight that green packaging is a 

key element of green design as packaging is often the most commonly disposed of element of 

a product and is a contributor to both water and land pollution. Khan et al. (2023) state that the 

adoption of green materials is important within the pharmaceutical industry as it is the most 

common waste by-product. A significant amount of packaging is used within the 

pharmaceutical industry to ensure that the efficacy of a pharmaceutical product is maintained 

this results in large amounts of waste packaging material (Khan et al., 2023). The use of green 

design also has financial benefits in the creation of reusable and recyclable products (Hu, 

2020).  

 

3.10.3 Green purchasing 

According to Elbarky et al. (2023), green purchasing refers to the procurement of products that 

are environmentally sustainable. This is indicative of products that can be recycled or that are 

biodegradable and avoid those that are harmful to the environment (Jaiswal and Kant, 2018). 

Bohari et al. (2017) support this definition by stating that green procurement is focused on 

minimising the negative environmental impact of an organisation through the discipline of 

purchasing. According to Galeazzo et al. (2021), green procurement refers to the development 

of environmentally-friendly products and services through collaboration with suppliers. 

According to Khan et al. (2023), the benefits of green procurement are not solely focused on 

sustainability but also on reducing the cost structure of an organisation.  Ivanova (2020) agrees 

with Khan et al. (2023) by stating that the purpose of green procurement is for both ethical and 

commercial purposes. Ivanova (2020) expands on the concept of green procurement by 

emphasising that it should also encapsulate the social and economic pillars of sustainability. 

Ivanova (2020) argues that green procurement must focus on the development of local suppliers 

and small-medium businesses as that will contribute to developing the other pillars of 

sustainability. Bryngemark et al. (2023) concur with Ivanova (2020) by stating that the local 

sourcing of goods is an important element of green procurement as it shortens the travel 

distance of goods and services and, therefore, reduces carbon emissions. Khan et al. (2023) 

expand on the purpose of green procurement by stating that the premise of this green initiative 
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procurement can ultimately help develop the sustainable structure of an organisation by 

building environmentally-friendly practices into operations (Jaiswal and Kant, 2018). 

 

3.10.4 Use of green technologies 

According to Jiakui et al. (2023), green technologies can be defined as technology that has a 

positive impact on the environment and society. Green technologies are key to controlling 

pollutant emissions effectively and economically (Yin et al., 2023). According to Fujii and 

Managi (2019), green technology is a tool that can be used to integrate economic development 

with conservation initiatives. According to Barbieri et al. (2020), green technologies are the 

drivers of sustainable practices and initiatives. The development of technologies that are more 

efficient than their predecessors reduces the number of inputs, such as fossil fuels, that cause 

environmental degradation (Barbieri et al., 2020). Ghisetti and Quatraro (2017) suggest that 

green technologies are created through green innovation, which is driven by environmental 

regulations and growing consumer concern for sustainability. Some of the commonly used 

green technologies that are used in industry are depicted in Table 3.21. 
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Table 3.21: Types of green technology  

Technology Description 

Self-

sufficient 

buildings 

Self-sufficient buildings are those constructions that can function by 

themselves by generating energy without the need for an external 

contribution. One way to achieve greater productivity with the same surface 

of photovoltaic panels is to incorporate intelligent solar tracking systems, 

thus obtaining an optimal use of radiation. 

Recycling 

and waste 

management 

The increase in household and industrial waste has been disproportionate. 

Managing solid waste is the commitment of companies as well as 

individuals. Outstanding technologies such as smart containers, automated 

food waste tracking systems and automated optical scanning technologies 

can help sort mixed plastics by separating them from others. 

Elimination 

of industrial 

emissions 

The management of air pollutants in industries can significantly reduce the 

greenhouse effect. Methane and carbon dioxide are substances that harm the 

environment. Industries such as chemical, petrochemical, pharmaceutical, 

automotive, etc. must eliminate their emissions so as not to cause serious 

environmental damage. 

Wastewater 

treatment 

Key developments include membrane filtration, microbial fuel cells, 

nanotechnology, the development of biological treatments and natural 

treatment systems such as wetlands. All these processes are used to make 

water drinkable or significantly reduce the presence of pollutants from what 

is discharged into the sea and rivers. 

Waste-to-

energy 

This technology focuses on generating energy from garbage. Several 

organisations develop waste treatment solutions that generate energy in the 

form of steam, hot water or electricity that each company can later use for 

internal processes. 

Generation of 

energy from 

the waves 

This natural form of energy generation focuses on the movement of the 

ocean in the form of waves to generate energy. Those components of the 

technology are semi-submerged in the sea and are responsible for 

transforming the movement of the waves into electrical energy. 

Vehicles that 

do not emit 

gases 

These are known as ecological vehicles that do not negatively influence the 

environment and contribute to reducing the presence of polluting gases in 

the atmosphere, mainly carbon dioxide, carbon monoxide, nitrogen oxide, 

unburned hydrocarbons and compounds of lead and sulphur dioxide. 

Harnessing 

solar energy 

One of the more successful systems used by companies as they are fairly 

easy to set up and apply to most companies. Examples of solar energy 

conversion technologies are high vacuum tubes for hot water, polypropylene 

collectors for hot water, photovoltaic collectors to produce electricity and 

solar street lamps, among others. All those technologies aim to reduce 

dependence on energy from hydrocarbons and fossil fuels and promote 

greener solutions. 

Vertical 

gardens and 

farms 

The installation of vertical gardens in buildings also helps save energy and 

brings many benefits to the environment. Vertical gardens do not need 

watering routines that involve unnecessary use of water, and because they 

are installed along a wall, they reduce the intense hearing pollution that 

comes from the outside. Moreover, it helps isolate the high temperatures that 

are presented by climate change, resulting in significant savings in energy, 

heating and air conditioning. If we extrapolate this technology to farms, we 

can save a lot of water and take care of the fertile soil.  
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Natural gas 

boilers 

Green boilers are boilers that consume as little fuel as possible or use 

renewable energy. Natural gas, although it is also a fossil fuel, the 

particularity that it emits almost no toxic gases such as nitrogen oxides, 

particles, carbon monoxides or sulphur. It releases more water vapour and 

less carbon dioxide. It is the most environmentally-friendly fossil fuel in 

terms of emissions, with 204 grams of carbon dioxide per thermal kilowatt-

hour. Therefore, natural gas boilers tend to be condensed, which means that 

they recover the heat from the water vapour coming out of the chimney, 

achieving higher thermal yields with less air pollution. 

Source: Tecam (2019: 2-11) 

 

Du et al. (2019) argue that the use of green technology can improve an organisation's 

environmental performance but is not a financially viable option for many organisations. This 

is a result of a lack of access to green technology providers or low-cost alternatives (Du et al., 

2019).     

 

3.10.5 Recycling and reuse 

According to Suhandi and Chen (2023), recycling and reuse are essential sustainable practices 

within the pharmaceutical industry. Recycling and reuse help close the loop to supply chain 

processes and drive improved environmental performance within the pharmaceutical industry 

(Suhandi and Chen, 2023). Sadiq et al. (2023) state that the rapid development during the 

industrial revolution was based upon high resource consumption that resulted in the depletion 

of non-renewable resources. Gyamfi et al. (2022) suggest that industrialisation has had serious 

environmental impacts that have led to the destruction of ecosystems and high levels of 

pollution. This is evident in countries such as China, which have high levels of pollution and 

habitat destruction, according to Pan et al. (2019). According to Matthews et al. (2021), 

recycling laid the foundation for a circular economy as it focuses on the reuse of resources or 

breaking them down into less harmful substances. Another benefit of a circular economy was 

the reduction in the use of virgin materials. However, there is a distinct difference between 

reusing and recycling. Table 3.22 identifies the differences between reducing and reusing. 
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Table 3.22: Difference between reusing and reducing 

Reusing Recycling 

Reusing refers to using an object as it is 

without treatment. This reduces pollution 

and waste, thus making it a more sustainable 

process. 

Recycling means turning an item into raw 

materials which can be used again, usually 

for a completely new product. This is an 

energy-consuming procedure. 

The reusing process is not about repurposing 

the materials an object is made of but 

repurposing the very object itself. 

Recycling reduces waste disposal by 

transforming useful materials such as plastic, 

glass and paper into new products. 

Reusing is better than recycling because it 

saves the energy that comes with having to 

dismantle and re-manufacture products. 

A large amount of energy is needed to 

transport, process and reassemble recyclable 

materials. 

It also significantly reduces waste and 

pollution because it reduces the need for raw 

materials, saving both forests and water 

supplies. 

The recycling process can be complex based 

on the type of product that is being recycled.  

Source: Adapted from Hirsch (2021: 4-11) 

 

As identified in Table 3.22, reusing is a preferable option as opposed to recycling. However, 

the option to recycle has become an attractive feature as not all products can be reused, but 

many products can be recycled based on their composition. Technological developments have 

made it possible to recycle materials such as aluminium, cardboard, glass and lead. Figure 3.14 

identifies the preference for recycling and reuse at the end of the product life cycle. 

 

 

Source: Hirsch (2021: 2) 

Figure 3.13: End of product life cycle matrix  
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Prevention and minimisation refer to reducing the number of products that are used by an 

individual or abstaining from using a product if its use is not necessary (Barrett et al., 2020). 

According to Matthews et al. (2021), reuse and recycling refer to using a product after its 

intended purpose is fulfilled or at least breaking it down to reuse material components for other 

purposes. Energy recovery refers to the conversion of waste to energy (Hao et al., 2019). There 

are two types of technologies used generally for converting waste streams into energy, namely, 

thermal and biological (Ramos et al., 2022). According to Hoang et al. (2022), thermal waste-

to-energy is created by burning trash, while biological processes are typically focused on 

anaerobic digestion. Energy recovery reduces carbon emissions by reducing the need for fossil 

fuel-based energy sources and reduces methane emissions generated by landfills (Ramos et al., 

2022). Finally, disposal is the least favourable situation as the product is transported to a landfill 

site to be dumped. 

 

3.10.6 Green warehousing 

According to Calignano and Mercurio (2023), warehousing is an essential component in a 

supply chain, and the environmental impact of these centres is becoming visible to society. 

Therefore, the rise of green warehousing as an initiative to ensure the smooth flow of business 

is a crucial advancement in sustainable development (Bartolini et al., 2019). According to 

Morrison (2022: 1-2): “Green warehousing is the idea that fulfilment centres can do more than 

create environmental pollution. With specific strategies, any warehouse can reduce its carbon 

footprint”. The initiative of green warehousing has a number of practices that are used to drive 

this initiative, which is identified in Table 3.23. 
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Table 3.23: Green warehousing practices  

Green warehouse 

practices 

 

Explanation  

Storage optimisation Store products in a way that minimises the total floor space. 

Also, consider stacking products on pallets that forklifts can 

easily handle and move to minimise any expenditures 

associated with moving these items. 

Inventory control 

 

Make sure to properly package, label, and store inventory. 

This minimises damage, which saves money whilst 

decreasing how much waste is sent to landfill sites. 

Cross-docking 

 

By transferring products directly from the supplier truck to 

the delivery vehicle bound for the customer fewer resources 

in the warehouse are used. 

Recycling and reusing 

 

Reusing pallets and storage materials when possible saves 

money and helps the environment. Recycling old materials 

keeps them out of landfill sites and saves on disposal fees. 

Energy-saving practices 

 

Increasing warehouse insulation, using energy-efficient or 

natural lighting, and automating lighting can reduce energy 

costs. 

Warehouse management 

 

Warehouse management systems automate and streamline 

many processes within the warehouse, reducing expense and 

waste. For example, it can record inventory locations, direct 

employees where to store items and calculate the most 

efficient sequence for picking items. Warehouse 

management software also facilitates shipping to customers 

from the closest warehouse, minimising transportation use. 

Source: Agility (2021: 10-14) 

 

Morrison (2022) posits that green warehousing has a host of benefits, such as consumer brand 

loyalty, increased employee satisfaction and increased savings. Modica et al. (2021) further 

enforce these sentiments by stating that green warehousing directly impacts an organisation's 

cost savings and operational success. Therefore, it is evident that green warehousing has a 

critical role in the GSCM and sustainable development. Mashud et al. (2021) argue that to reap 

the rewards achieved through greater efficiency and cost savings, an initial investment needs 

to be made by an organisation to facilitate the adoption of this initiative. This could be in the 

form of solar panels, recycling bins and other enabling technologies (Mashud et al., 2021). 

According to Oloruntobi et al. (2023), green warehousing also encompasses sustainable 

inventory management to ensure that waste is limited and that inventory is optimised to reduce 

obsolescence. Guo et al. (2023b) highlight that green warehousing is especially important in 

the pharmaceutical industry as they hold important raw materials and finished goods over a 

prolonged period and, therefore, generate high energy usage. Martins and Carton (2023) state 
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that the usage of energy in warehouses within the pharmaceutical sector is high due to the use 

of cooling units and temperature control systems to ensure that pharmaceutical ingredients and 

products are protected as they are light and temperature-sensitive. This highlights the need for 

green logistics initiatives within the pharmaceutical industry, according to Guo et al. (2023a). 

 

3.10.7 Green logistics 

According to Rosano et al. (2022), the field of logistics was seen by many as an opportunity 

for the transportation industry to present a more environmentally-friendly face. Ren et al. 

(2020) state that during the early 1990s, there was an outpouring of studies, reports and opinion 

pieces suggesting how the environment could be incorporated into the logistics industry. 

Taddese et al. (2020) state that the development of sustainable logistics practices originated 

from the growing awareness of environmental problems such as acid rain, chlorofluorocarbons 

and global warming, which were well-publicised issues at the time. The World Commission 

on Environment and Development Report (1987) established environmental sustainability as a 

goal for international action, giving green issues a significant boost in political and economic 

arenas (Rodrigue et al., 2017). According to Bianchi (2021) and Rakhmangulov et al. (2017), 

the adoption of the word ‘green’ within the discipline of transportation began in the 1980s and 

1990s. Logistics was seen as a method to develop sustainable operations, as transportation was 

seen as a major contributor to environmental degradation, according to Du et al. (2023). Over 

the years, green logistics has shifted its focus from sustainability to the exploitation of new 

markets (Bianchi, 2021).  According to Rodrigue et al. (2017), this gives rise to reverse logistics 

and the financial benefits associated with good environmental performance. For the purpose of 

this study, the definition by Alves (2019: 2) is used, which states that “green logistics describes 

all attempts to measure and minimise the ecological impact of logistics activities. In practice, 

green logistics should be implemented in such a way that there are benefits for these three 

stakeholders; economy, environment, and society”. 

 

According to Nikseresht et al. (2023), green logistics encompasses business practices within 

the logistics spectrum that are targeted at making operations more sustainable. According to 

Shu et al. (2023), this can also be identified as eco-logistics, and it builds upon the foundation 

laid by traditional logistics. In traditional logistics, the focus is on operations, but there is no 

consideration for the environment (Shu et al., 2023). According to Nureen et al. (2023), the 

goal of green logistics is to improve both business operations and the sustainability of the 

organisation as logistics operations. Another definition by Seroka-Stolka and Ociepa-Kubicka 
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(2019: 471) identifies: “green logistics as green supply chain management by a company 

(organisation), which takes into account environmental issues and integrates them with supply 

chain management to change the environmental performance of suppliers and customers”. 

Wang et al. (2018: 1) support the previous definitions by stating: 

 

The main aim of green logistics is to reduce the environmental externalities of logistics 

operations, such as greenhouse gas emissions, noise, and waste, and obtain balanced 

development among the economy, society, and the environment. Distinguishing from 

logistics, the main aim of which is to minimise cost, green logistics activities are 

motivated by environmental considerations. 

 

Chen et al. (2023) argue that even though advancements in green logistics have been made 

over the years, significant issues such as pollution, congestion and resource depletion are still 

prevalent. Hussain et al. (2023) state that green transportation is also an essential element of 

green logistics as it focuses on the reduction of emissions and environmental impacts caused 

by the transportation of goods. Zhao et al. (2023) highlight that green transport has a two-fold 

focus, which is to improve environmental performance and increase environmental efficiency. 

Ahmad and Satrovic (2023) note that green logistics and green transportation are necessary to 

drive sustainable development to the growing population and increased need for goods and 

services. According to Agyabeng-Mensah (2020), the high level of poor environmental 

performance is a result of the increase in demand for goods and services transportation as a 

result of growing population needs. Grinin et al. (2023) further emphasise this by stating that 

the growing level of human consumption has driven the need for the creation of goods and 

services thus resulting in severe environmental degradation.  

 

3.11 Barriers to green logistics 

According to Suraharta et al. (2023), barriers to green logistics are factors that negatively affect 

the growth and development of sustainable initiatives within the logistics operations of an 

organisation. According to Panghal et al. (2023) and Xu et al. (2023), these barriers cannot 

only hinder the progress of sustainability initiatives but can also lead to failure and the wastage 

of organisational resources. According to Creazza et al. (2023), to improve the success rate of 

green logistics initiatives, an organisation must determine the barriers that affect these 

initiatives. By doing so, they will be able to develop solutions to minimise the impact that these 

barriers have on the initiative (Creazza et al., 2023). Ranieri et al. (2018) posit that they had 
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systematically reviewed the operation research literature on green logistics and found that 

environmental externalities could be significantly decreased by the optimisation of logistics 

activities. The factors that influence the implementation of green logistics include government 

environmental regulations, customers, internal company management, supplier management, 

social factors and competitiveness (Ranieri et al., 2018). According to Boean (2023), Fatima 

and Mukhtar (2023) and Roschangar et al. (2015), some of the barriers that face sustainable 

initiatives in the pharmaceutical industry are financial, regulatory, technical and organisational.  

 

3.11.1 Legislative barriers 

According to Zighan et al. (2023), the pharmaceutical industry is a research-intensive industry 

that is highly regulated by both government and professional bodies. According to Kim et al. 

(2023), the core purposes of the regulations within this industry are to protect consumers from 

the harmful effects of the drugs that are manufactured, to promote research and innovation, to 

control private and public expenditure and to ensure that guidelines are in place to promote 

best practices. Instances of malpractice within the pharmaceutical industry can be injurious to 

the health of the general populace as pharmaceutical products are widely used across the world 

(Kim et al., 2023). Government and professional body legislation also prevents the exploitation 

of consumers by pharmaceutical companies (Zighan et al., 2023). As discussed previously, the 

pharmaceutical industry is a multi-billion rand industry and many consumers are reliant on it 

for quality of life and physical well-being. This makes it possible for pharmaceutical companies 

to charge absorbently high prices for these life-giving medications (Mattingly et al., 2023). 

Legislation mitigates both the instances of overpricing and monopoly over the market, 

according to Bhatt et al. (2023). According to Bhatt et al. (2023), the depth of regulations within 

the pharmaceutical industry from the stage of a new drugs patent application, marketing 

approval, manufacturing and supply chain processes, patent expiration and competitive 

strategies. All key role players in a pharmaceutical supply chain are regulated, including 

manufacturers, distributors, suppliers of materials (both raw and packaging) and prescribing 

physicians (Bhatt et al., 2023).  

 

According to Khan and Ali (2022), although legislation is used to protect the general population 

and provide guidelines for best practices within the pharmaceutical sector it can be a barrier to 

the adoption of green logistics initiatives. Sodhi et al. (2023) state that policies that govern 

manufacturers, suppliers and distributors can also limit the flexibility of supply chain 

operations, which makes pharmaceutical supply chains reliant on legacy processes. Green 
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logistics initiatives that focus on local sourcing of material and shortening the supply chain are 

unlikely to be adopted as only accredited suppliers can distribute pharmaceutical ingredients, 

which limits the potential to change to local suppliers (Sodhi and Tang, 2021). Shamsuzzoha 

et al. (2020) state that policies governing the distribution of pharmaceutical products also limit 

the ability of distribution companies to move to more environmentally-friendly vehicles and 

warehouses. Many pharmaceutical products are sensitive to various elements such as light, 

humidity and temperature (Shamsuzzoha et al., 2020). Therefore, transportation and 

warehousing of pharmaceutical products are limited to refrigerated and temperature-controlled 

transport and warehousing methods. According to Pramudana et al. (2023), the standards set 

by government regulations also limit the choice of distribution channels and partners and 

relevant certifications are required to be a distributor of pharmaceutical products. The ability 

of pharmaceutical companies to develop strategic sustainable partnerships is, therefore, 

reduced as the choice of suppliers and distributors is limited to certified companies, which 

hinders an organisation's bargaining power to drive sustainable development initiatives with 

its industry partners (Pramudana et al., 2023). Golrizgashti et al. (2023) state that the greater 

the choice of suppliers and distributors are, the more bargaining power is available to the 

manufacturing organisation as it can find alternative options that are favourable towards its 

environmental strategies. Therefore, the regulations within the pharmaceutical sector inhibit 

the flexibility of green supply chain initiatives and innovation.  

 

3.11.2 Financial barriers 

According to Sharma et al. (2023), a significant barrier to green logistics within the 

pharmaceutical industry is the initial financial investment that is required. The cost of 

developing green practices across all Logistics Departments can be significant as it accounts 

for training staff, testing new processes, purchasing new equipment and potential downtime 

(Sharma et al., 2023). According to Palit et al. (2022), the first cost that is associated is that of 

identifying and adopting a green logistics initiative that will be effective and efficient; once 

this has been identified, the required equipment will need to be purchased and installed. The 

final stage would be to train staff and implement the green logistics initiative, which can 

sometimes incur costly downtime and troubleshooting (Palit et al., 2022). If the new logistics 

process is complex, it may require the hiring of external professionals to guide the process and 

train staff (Palit et al., 2022). Each of the above processes requires an outlay of capital by the 

manufacturing organisation. Feng et al. (2022) state that the amount of capital investment by 

an organisation is unique as it is dependent on the type of green logistics initiative that is being 
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adopted. According to Rahman et al. (2020), the risk associated with the adoption of a new 

initiative is that the newly adopted initiative could potentially fail when it is implemented due 

to poor planning. A new initiative can also result in reduced optimisation and productivity as 

it may not be a good fit for the adopting organisation (Rahman et al., 2020). This can result in 

additional costs that are associated with re-training or modification to the original green 

logistics process (Rahman et al., 2020).  

 

Yang et al. (2023) state that investment in equipment that is required to implement green 

logistics initiatives is substantial even though the long-term financial benefits can be more 

significant than the initial investment. According to Golinska and Sethanan (2023), some of 

the most common green logistics initiatives are the use of renewable energy to take warehouse 

operations off the grid, and investment in smart technologies and equipment that enable 

sustainable initiatives. According to Khalid et al. (2023), the initial investment costs for the 

transition to renewable energy, such as solar power, can be substantial as they include the costs 

of solar panelling, labour, inverters, and mounting equipment costs. The amount of initial 

investment is also dependent on the energy demands of an organisation and, therefore, is not 

always feasible for an organisation with high energy requirements (Khalid et al., 2023). Amlan 

et al. (2023) state that the investment requirements for smart technologies are significant and 

often deter organisations from sustainable development initiatives. These costs can take the 

form of optimisation software, sensor technology, augmented reality, robots, and drones Amlan 

et al., 2023). Mezgebe et al. (2023) argue that the initial investment in these technologies can 

vary but is generally substantial and requires continuous expenditure on servicing and repair 

costs.  Perotti and Colicchia (2023) state that costs that are associated with enabling equipment 

relate to recycling bins, more efficient warehouse equipment and infrastructure development 

costs, which are costly investments as they focus on reconfiguring the warehouse layout and 

design. These costs can also be difficult to identify as they vary depending on warehouse size 

and the level of changes that are necessary (Perotti and Colicchia, 2023).  

 

According to Tao et al. (2023), freight and transportation contribute significantly towards an 

organisation's carbon footprint and environmental impact within the pharmaceutical sector. 

This can be attributed to the complexity and length of pharmaceutical supply chains, which 

have been discussed previously. Moreira and Rodrigues (2023) state that one of the most 

prominent methods to incorporate green logistics techniques is acquiring a more sustainable 
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fleet or outsourcing logistics processes involving transportation to a service provider. 

According to Breyer et al. (2023), there are no logistics service providers in South Africa that 

only use electric or hydrogen-based vehicles due to infrastructure limitations and affordability. 

Therefore, the only option available to a pharmaceutical organisation is to acquire its own fleet 

of vehicles. Alp et al. (2022) state that the cost of investing in a sustainable fleet of vehicles is 

considerably more than diesel. Some of the potential options for sustainable vehicles are 

electric and hydrogen-powered trucks and vans (Alp et al., 2022). In South Africa, road 

transport remains one of the most effective methods of transportation due to the lack of 

infrastructure for rail transportation (Lalendle et al., 2021). According to Wong et al. (2021), 

hydrogen vehicles can cost up to six times as much as diesel vehicles, which, therefore, requires 

a substantial investment by an organisation. Electric vehicles are more affordable than 

hydrogen vehicles but almost twice the price of most diesel vehicles, according to Costa et al. 

(2021). Walwyn (2020) states that the instability of the power grid in South Africa also places 

a degree of risk in financing a fleet of electric vehicles in South Africa.  

 

3.11.3 Operational barriers 

According to Özaşkın and Görener (2023), operational barriers impact green logistics within 

an organisation, hinder performance and increase the level of risk that an organisation faces 

within its supply chain. Chourasiya et al. (2023) and Negash et al. (2023) state that the most 

common operational barriers that impact green logistics are new product design and integration 

risks, sourcing and supplier risks, scarcity of skilled labour, strategic misalignment and loss of 

competitive advantage. Krisprimandoyo et al. (2023) argue that operational risks are the most 

significant when an organisation's primary purpose is to remain profitable for the foreseeable 

future and the agenda of sustainability can potentially compromise an organisation's 

profitability. Özaşkın and Görener (2023) state that if green logistics initiatives are not planned 

and implemented correctly, they can impact profitability as well as the longevity of an 

organisation. According to Shahzad et al. (2023), the failure of green logistics initiatives by 

organisations drives industry partners further away from sustainable development as it is seen 

as a potential risk rather than an opportunity. Mangla et al. (2023) state that it is essential for 

all operational barriers to be identified prior to the commencement of green logistics initiatives 

as they impact the success of the sustainable initiative as well as the organisation as a whole.  

 

Fang et al. (2022) state that the development of new products and reengineering of old products 

to be more environmentally-friendly is a high-risk initiative as it impacts a number of different 
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elements such as the cost of manufacturing a product, efficacy of a product, misalignment of 

product purpose and changes to the manufacturing process. According to Malek and Desai 

(2019), when an organisation decides to develop a product that is more sustainable, it has to 

absorb the cost associated with the change in the manufacturing process, which can be 

identified as an unnecessary cost and risk. The new production process will also have to be 

analysed and evaluated to determine any flaws that could impact production (Malek and Desai, 

2019). This risk will have to be borne by the organisation as it will have to replace an already 

working system with a new one to re-engineer or create a new environmentally-friendly 

product (Malek and Desai, 2019). Wandosell et al. (2021) state that a common method of 

product development used in green logistics is that of green packaging, which is focused on 

using more environmentally-friendly packaging. This type of packaging can be packaging that 

is less harmful to the environment or one that makes the product more space efficient 

(Wandosell et al., 2021). According to Meherishi et al. (2019), this also comes with the risk of 

changing operations and the effectiveness of packaging material. Jagoda et al. (2023), state that 

changing a product's packaging materials can directly hamper its efficacy and fit for purpose. 

Fang et al. (2022) argue that the decision to create more environmentally-friendly products 

must be made by strategic management and all key stakeholders as it directly impacts an 

organisation's strategy. 

 

Altunay et al. (2021) state that misalignment can occur if strategic goals are only aligned to 

profitability and lack social and environmental focus. Ingstrup et al. (2021) state that an 

organisation needs to review its strategy and aim as it develops to remain relevant and 

profitable.  A common factor that contributes to the failure of green logistics initiatives is the 

implementation of these initiatives in an organisation that is not aligned or ready to adopt them 

(Ingstrup et al., 2021). According to Liu et al. (2023), an organisation will need to set necessary 

policies and strategies in place prior to the implementation of green logistics initiatives. This 

stems from management and stakeholder support, which drives change and commitment within 

the organisation (Liu et al., 2023). Scown et al. (2020) state that a common misalignment by 

an organisation is that of environmental sustainability and affordability, which occurs when an 

organisation is focused on lower to middle-income customers and has to implement product 

price increases to achieve sustainable goals. This misalignment can lead to a loss of competitive 

advantage and market share (Scown et al., 2020). Yingfei et al. (2022) argue that market share 

is a critical element of an organisation's economic sustainability as it relates to profitability and 

overall performance within the industry. Knoppen and Knight (2022) state that an alignment 
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between stakeholders and organisational goals drives profitability and competitiveness within 

the industry, which directly determines the sustainability of an organisation in the long term.  

 

According to Birasnav et al. (2022), green logistics initiatives influence the entire supply chain 

and can create sourcing and supplier risks. Acquah et al. (2021) state that to create a product 

that is environmentally-friendly an organisation will have to source products that meet the 

required specifications and the standards that are associated with the organisational policy. 

Prabhu, et al. (2020) argue that finding suitable suppliers is a time-consuming and risky process 

as an organisation's manufacturing capabilities are dependent on supplier reliability and 

affordability. One of the core risks associated with sourcing sustainable materials is the 

shortage of suppliers in some countries (Karmaker et al., 2023). According to Chakraborty et 

al. (2023), supplier commitment is a key area of concern as suppliers may not have a strategic 

focus on environmental performance and, therefore, hinder the manufacturing organisation's 

progression to improved sustainable performance and collaboration within the supply chain. 

Skalli et al. (2023) state that the movement towards green logistics can also result in an over-

reliance on suppliers, which impacts the manufacturing organisation's purchasing power. If 

suppliers are aware that their product is scarce and critical to the operations of an organisation 

they can initiate price changes that negatively impact an organisation's profit margins (Skalli 

et al., 2023). According to Ababneh et al. (2023), for an organisation to operate effectively 

when making environmentally-friendly changes to its existing or new product line, it must 

ensure that there are multiple sources of supply to smoothen the supply chain and reduce 

disruptions. 

 

According to Panwar et al. (2023), the most common contributor to the failure of green logistics 

initiatives is poor implementation. de Paula et al. (2023) argue that failure in implementation 

is directly aligned with employee training and capabilities. Nureen et al. (2023) state that 

employees are the key component of any green logistics initiative as they are involved with the 

implementation of these initiatives. If employees do not understand the purpose or rationale 

behind a given task or initiative they are unlikely to commit to its success (Nureen et al., 2023). 

Bilderback (2023) identifies that often there are discrepancies between the strategic plan and 

the implementation of sustainable initiatives, and it can be attributed to poor communication 

or training. According to Srivastava et al. (2023), the field of sustainability is not a common 

theme within the education sector, which leads to a scarcity of skills related to sustainable 

initiatives. According to Bilderback (2023), many organisations rely on robust training 
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regimens to improve employee skills and commitment to green logistics initiatives to combat 

the skills gap within the field of green logistics.  Panwar et al. (2023) suggest that the lack of 

green logistics knowledge and implementation skills also hinders early risk identification and 

process improvement of green logistics initiatives.  

 

3.12 Conclusion 

This Chapter is aimed at highlighting the literature that is relevant to the study. The critical 

concepts are discussed to develop a holistic understanding of sustainability, supply chain 

management and the pharmaceutical industry. Supporting information is presented to develop 

a foundation for the study through the review of pertinent literature and concepts. Linkages 

between concepts are also defined, and relationships are presented to determine the link 

between GSCM and the sustainable performance of organisations within the pharmaceutical 

industry. This Chapter also reviews literature that relates to the impacting factors that 

contribute towards an organisation's sustainable performance to gain deeper insights into the 

potential elements that impact the study. 
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CHAPTER FOUR: METHODOLOGY 

 

4.1 Introduction 

In this Chapter, the research design, site and sample size are described to give context to the 

research methods used in the study. The data collection tools and procedures are also discussed 

to outline the instruments used as well as the actual processes that were followed during the 

data collection process. The method of data analysis and steps used to uphold the reliability 

and validity of results are also explained to provide a holistic view of the research constructs 

used in the study. 

 

4.2 Research approach and design 

The researcher chose to conduct an exploratory study. This type of research is used to 

investigate a problem that is not clearly defined (Button et al., 2023). The foundation of this 

type of research is to develop a better understanding of a problem, but it will not provide 

conclusive results. According to Upamali and Rathnayake (2023), exploratory research is a 

methodology that is used to investigate a phenomenon that was not previously studied in depth. 

In exploratory research, a researcher develops an understanding of a problem to set the 

foundation for future research (Button et al., 2023). This method of research is often referred 

to as interpretive research or grounded theory approach (Van Verseveld, 2021).  

 

George (2021) states that data collection methods can be divided into primary and secondary 

research methods. According to Kooli (2023), primary research consists of information 

provided by surveys and interviews, whilst secondary research is collected from pre-existing 

research such as case studies, literature reviews and blogs or social media. Shahi et al. (2021) 

concur with George (2021) by stating that the primary methods of data collection in an 

explorative study are surveys, interviews and observations, which provide the foundation for 

the study and are focused on providing insight into the research questions posed. Secondary 

methods of research are online research, literature research and case study research provide 

further information that can be used to support the information that has been gathered in the 

primary research. In this study, both surveys and a key informant interview are used to 

investigate and provide insight into the research questions. The secondary research is gathered 

through previous literature, which is used to support the information that is gathered in the 

primary research. 

 



147 
 

The research approach used in the study is that of a mixed-methods approach. According to 

Love et al. (2023), a mixed-methods approach is a combination of both qualitative and 

quantitative research. According to Mohammadi et al. (2021), mixed methods research requires 

a combination of data collection and data analysis methods. McBeath et al. (2023) concur with 

Love et al. (2023) by stating that a mixed methods approach is the collection and analysis of 

both quantitative and qualitative data within a study. Dousin et al. (2021) state that the mixed-

methods approach improves data validity and integrity as it gives a more holistic view of 

research by using a combination of methods as well as various sources of information to assist 

in reaching a conclusion. McNabb (2020) states that a mixed-methods approach is used when 

either qualitative or quantitative research would not suffice to achieve the intended objectives 

of the study. George (2021) suggests that a mixed methods approach is effective in an 

exploratory study as it provides a more complete perspective of a case or phenomenon and 

integrates the benefits of both methods. The benefits of a mixed methods approach are that it 

improves the generalisability, credibility and contextualisation of a study (George, 2021). 

According to Noble and Heale (2019), a mixed methods approach improves data credibility 

and validity through the method of methodological triangulation. Bhandari (2022) highlights 

that methodological triangulation is achieved when a study utilises two different methodologies 

to gather information on a phenomenon. Methodological triangulation avoids the research bias 

that is associated with reliance on a single research technique. 

 

Qualitative research is a type of research technique that is focused on collecting and analysing 

non-numerical data (Brennan et al., 2023). This type of research is used to understand the 

phenomenon in society and how an individual subjectively perceives reality (Cho et al., 2022). 

DeFranzo (2021) suggests that this research is used to gain an understanding of opinions, 

motivations and underlying reasons for a phenomenon. Bhandari (2020) concurs with Cho et 

al. (2022) by stating that qualitative research involves gathering and analysing non-numerical 

data to understand complex concepts, experiences and opinions. Non-numerical data can refer 

to text, photographs, audio recordings and videos (Albahra et al., 2023). Qualitative research 

can be collected by methods such as in-depth interviews, focused group discussions and 

observations (DeFranzo, 2021; McLeod, 2019). According to Bhandari (2020), qualitative 

research is used to understand how individuals experience a specific situation or the world and 

focus on gathering rich data. According to Allan (2020), qualitative researchers are considered 

the instruments through which observations and analysis are conducted since data is filtered 

through their personal lens. Bhandari (2020) states that qualitative research allows the 
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researcher to gain meaningful insights through detailed descriptions of people's experiences 

and perceptions. Riazi et al. (2023) argue that qualitative research is highly subjective as the 

researcher is involved in the role of analysing and interpreting data. In this study, a key 

informant interview was used as the qualitative research tool. The information gathered was 

transcribed onto a Word document and analysed by the researcher. The key informant interview 

is used so that the researcher can probe deeper and gain insights into the study.  

 

Quantitative research is a research technique that involves the objective collection and analysis 

of numerical data to predict or describe variables of interest (Hendren et al., 2023). According 

to DeFranzo (2021), quantitative research is used to quantify a problem by transforming and 

analysing data into usable statistics. Stockemer and Bordeleau (2023) state that quantitative 

research is the systematic investigation of a phenomenon through the use of surveys, polls and 

questionnaires. The results can be depicted in numerical form and can be analysed through 

statistical analysis methods or software (Bloomfield and Fisher, 2019). DeFranzo (2021) 

suggests that quantitative research uses measurable data and is used to identify patterns in 

research. Mohajan (2020) suggests that quantitative research is objective and investigational as 

the information gathered and analysed is logical, statistical and unbiased. This method is used 

to test causal relationships between variables and generalise results to the larger population 

(McLeod, 2019). Roni et al. (2020) argue that quantitative research can provide insight into 

trends but lacks the depth to probe deeper into complex phenomena because of its structured 

approach to research. According to McLeod (2019), a common aim of this research is to 

establish general laws of behaviour and phenomena across different settings. Sperber et al. 

(2023) state that commonly used methods to gather quantitative data are surveys, face-to-face 

interviews and telephonic interviews. In this study, surveys are used to collect quantitative data.   

In this study, a case study research approach is used. According to Antal (2023), this approach 

is used to develop a multi-faceted and in-depth understanding of complex real-life issues. 

Schoch (2020) states that case study research involves a detailed and intensive analysis of a 

specific situation, organisation or social phenomenon. McCombes (2022) states that case study 

approaches are often used in social, business and clinical research and can involve qualitative 

and quantitative research to gather and analyse data. Case studies are used to describe, evaluate 

and understand various aspects of a research problem (McCombes, 2022). According to 

Ezzeddine et al. (2023), the benefits of using a case study approach are that it facilitates focused 

research and enables the use of data collection methods such as interviews, surveys and 

observations, which allows for greater depth when understanding different elements of a 
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research problem. Quintao et al. (2020) state that the case study approach provides a 

comprehensive understanding of a phenomenon, which allows for the transferability of results 

to another situation. Ljunggren (2023) highlights that the case study approach supports 

exploratory research as it focuses on a specific situation or organisation whilst gathering data 

that can be used to determine patterns and probe further into the research problem.  In this 

study, the case study approach was chosen to gain an in-depth understanding of a phenomenon 

that impacts a specific organisation. The case study approach also supports the exploratory 

nature of the study.  

 

4.3 Research site 

In this study, the research site is CIPLA Medpro Manufacturing, which is an organisation that 

operates within the pharmaceutical industry. The South African pharmaceutical sector is the 

largest drug market in Africa, with the fifth-highest expenditure on pharmaceuticals per capita 

(Rayment, 2020). This is a result of the high disease burden in South Africa, which includes 

HIV and AIDS, tuberculosis and diabetes, to name a few (Rayment, 2020). Many of the treated 

diseases in South Africa are chronic lifestyle-related diseases and, therefore, require a steady 

stream of medications and drugs (Rayment, 2020). In South Africa, the pharmaceutical industry 

is dominated by multinational pharmaceutical organisations. Around 122 pharmaceutical 

companies are operating in South Africa (Veitch, 2020). The largest consumer of 

pharmaceutical products in South Africa is the public sector, even though it is important to note 

that the private sector has access to a greater variety of products (Veitch, 2020). 

 

Vaccines and ARV medication account for more than 50% of total public sector healthcare 

expenditure (Veitch, 2020).  More than 70% of pharmaceutical products used are produced 

locally, however, various active pharmaceutical ingredients and finished products are imported 

(Veitch, 2020). The pharmaceutical industry is highly regulated by government legislation and, 

therefore, under strict control. According to Mohiuddin (2019: 15), “pharmacy is the art and 

science of preparing and dispensing drugs for preventing, diagnosing or treating diseases or 

disorders in humans and animals”. Dailey (2018: 1) supports the view of Mohiuddin (2019) by 

stating that the pharmaceutical industry focuses on “the discovery, development, and 

manufacture of drugs and medications (pharmaceuticals) by public and private organisations”. 

A key characteristic of the pharmaceutical sector is its ability to withstand poor economic 

conditions (Rayment, 2020). This is attributed to pharmaceutical companies’ medications, 

vaccines and other medical products being deemed as needs in society (Rayment, 2020). The 
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recent COVID-19 outbreak caused a sharp increase in the demand for pharmaceutical products 

in South Africa even though the economy was in decline (Arndt et al., 2020). Table 4.1 

identifies the top 10 pharmaceutical companies in South Africa based on a study conducted by 

Jobvine (2021). 
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Table 4.1: Top 10 pharmaceutical companies in South Africa 

Company Overview 

1. Pfizer South 

Africa 

Pfizer, a multinational company considered to be the biggest 

pharmaceutical company in the world, was established in 1953. Based 

in New York, it has 83 000 employees spread out in 120 different 

countries. The company is spread out in four different business sectors 

namely pharmaceuticals, Pfizer animal health, nutrition and consumer 

health. 

2. Aspen 

Pharmacare 

Holdings Ltd 

Aspen is listed on South Africa's Johannesburg Stock Exchange (JSE) 

and its products reach more than 150 countries across the world. 

Aspen has a proud heritage dating back more than 160 years. The 

Group is committed to sustaining life and promoting healthcare 

through increasing access to its high-quality, effective, affordable 

medicines and products. The extensive basket of Aspen products 

provides treatment for a diverse spectrum of acute and chronic 

conditions experienced throughout all stages of life. 

3.Dischem 

Pharmacy 

Dischem started as a small pharmacy in 1978 in Mondeor, 

Johannesburg. The Professional Management Review rated it as the 

best and most successful pharmacy chain in South Africa. The 

pharmacy is privately owned and run by its founding members, Ivan 

and Lynette Saltzman. The pharmacy offers a large range of facilities 

catering to various medical needs. 

4. Adcock Ingram Adcock is a proudly South African pharmaceutical manufacturing 

company that produces, distributes and markets a variety of products 

in the healthcare industry. In the private sector, Adcock has been 

dubbed the leading pharmaceutical manufacturing company, coming 

in second in the public sector. 

5. Alphapharm Based throughout Southern Africa, Alphapharm is a well-established 

pharmaceutical. Their comprehensive range of products, including 

their very own Alpha Own Brand products. 

6. CIPLA Medpro 

South Africa 

Limited 

Founded over 18 years ago, CIPLA Medpro South Africa Limited is 

one of South Africa’s leading pharmaceutical companies. 

Headquartered in Cape Town, CIPLA Medpro South Africa's world-

class manufacturing plant is based in Durban, KwaZulu-Natal. With 

65 therapeutic categories and 2000 different products in over 170 

countries, including the USA, United Kingdom, Australia, and 

Germany, CIPLA Medpro South Africa is the third-largest 

pharmaceutical company by value. Through CIPLA Medpro Holdings 

Limited, CIPLA Medpro South Africa Limited has been connected to 

Ciplo India for 20 years and since 2013, CIPLA Medpro South Africa 

Limited has been 100% owned by CIPLA India. 

7. Litha Healthcare 

Group Limited 

Litha Healthcare Group Limited operates within the biotech, medical 

and pharmaceutical industry. Their motto is: “to actively participate in 

and contribute to the creation of a healthier society, through the 

provision of integrated healthcare solutions”. The company is listed 

on the JSE and deals with generic, originator and complementary 

medicines, devices, consumables and equipment and human vaccines. 
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8. Meyer Zall 

Laboratories 

Proprietary Limited 

Meyerzall Laboratories Proprietary Limited operates within the 

pharmaceutical industry of South Africa. The company was 

established in 1992 and was later identified as a unique therapeutic 

system that can be used for various applications such as drug delivery. 

Most of their business activities, such as manufacturing, sales, 

research and development, marketing and distribution, are outsourced. 

The core of the company is their involvement in the development and 

international distribution of its patented products. 

9. Novartis South 

Africa 

Novartis is a world leader in the pharmaceutical healthcare industry. 

They come up with innovative solutions to meet the needs of the 

people and communities they work within. Novartis started in 1996, 

when Swiss companies, Giba-Geigy and Sandoz decided to merge. 

The name was derived from a Latin word meaning ‘new skill’. The 

main headquarters is situated in Basel, Switzerland, with 98000 

employees spread out in 140 countries. 

10. Sandoz Sandoz is the generic pharmaceuticals division of Novartis, a 

worldwide leader in generics. Having a history of more than 120 years, 

Sandoz has become a trusted leader with a reputation for exceptional 

quality. They have a strategic and customer-care approach to 

developing, producing and marketing affordable medicines following 

the loss of patent protection. This has successfully made them one of 

the two most respected generics companies in the world. Their 

medicines are available to 90% of people across the world. 

Source: Jobvine (2021: 1-11) 

  

According to Rayment (2020), the South African pharmaceutical trade has always been 

characterised by higher levels of imports rather than exports. Of the total amount of exports, 

around 70% are medicament mixtures such as active pharmaceutical ingredients (Rayment, 

2020). However, over the years, several changes to the economy and productivity have resulted 

in a lower supply deficit. Table 4.2 is a forecast by Rayment (2020) based on research that he 

conducted on the growth of the pharmaceutical sector. 

 

Table 4.2: Pharmaceutical industry growth forecast in South Africa 

Indicator 2016 2017 2018 2019 2020 2021 2022 

Pharmaceutical sales in 

billions (Dollars) 

2.846 3.255 3.898 4.527 4.530 4.146 3.917 

Pharmaceutical sales 

percentage of GDP 

0.96 0.93 0.91 0.89 0.87 0.86 0.85 

Pharmaceutical sales 

percentage of healthcare 

expenditure 

10.8 10.5 10.2 10.0 9.8 9.7 9.6 

Source: Rayment (2020: 7) 
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South Africa remains a key pharmaceutical provider in Africa as they are one of the few 

countries that meet the Goods Manufacturing Practice Standards of the World Health 

Organisation. To understand the pharmaceutical industry, commonly used terms within the 

sector are identified in Table 4.3. 

 

Table 4.3: Commonly used terms in the pharmaceutical sector 

Term Explanation 

Biologics Bacterial and viral vaccines, antigens, antitoxins and analogous products, 

serums, plasmas and other blood derivatives for therapeutically protecting 

or treating humans and animals. 

Bulks Active drug substances are used to manufacture dosage-form products and 

process medicated animal feeds or compound prescription medications. 

Diagnostic 

agents 

Inorganic chemicals for examining the gastrointestinal tract, organic 

chemicals for visualising the circulatory system and liver and radioactive 

compounds for measuring the function of the organ system. 

Drugs Substances with active pharmacological properties in humans and 

animals. Drugs are compounded with other materials, such as 

pharmaceutical necessities, to produce a medicinal product. 

Ethical 

pharmaceuticals 

Biological and chemical agents for preventing, diagnosing or treating 

disease and disorders in humans or animals. These products are dispensed 

by prescription or approval of a medical, pharmacy or veterinary 

professional. 

Excipients Inert ingredients are combined with drug substances to create a dosage-

form product. Excipients may affect the rate of absorption, dissolution, 

metabolism and distribution in humans or animals. 

Over-the-

counter 

pharmaceuticals 

Drug products sold in a retail store or pharmacy do not require a 

prescription or the approval of a medical, pharmacy or veterinary 

professional. 

Source: Wouters et al. (2019: 362-363) 

 

The research site for the study is CIPLA Medpro Manufacturing, based at 1474 South Coast 

Road, Mobeni, Durban, South Africa. CIPLA is a manufacturer of medication that is focused 

on making high-quality and affordable medication. The CIPLA Medpro Manufacturing branch 

in Mobeni is involved with the manufacturing and logistics of medications in South Africa. 

The organisation is currently involved with the development of new sites over the next few 

years throughout South Africa. CIPLA Medpro Manufacturing in Mobeni was chosen as the 

study site as it focuses on the logistics of the pharmaceutical organisation in South Africa. The 

research was conducted on the logistics staff members at the Mobeni branch and included all 

the members of the department. CIPLA Medpro Manufacturing’s organisational goal, 

according to their official website, is (CIPLA, 2022: 3): “Our goal is to produce pharmaceutical 

products of the highest quality that have zero environmental impact, adhere strictly to good 
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manufacturing practices and good laboratory practices, and numerous other international 

regulatory standards”. 

 

It is evident from the above goal analysis that CIPLA Medpro Manufacturing is a relevant 

study site to conduct the study at. The organisational goals are focused on achieving multiple 

pillars of sustainability, which then develops a conducive environment for the development of 

sustainable initiatives such as green logistics. CIPLA South Africa is involved with a host of 

initiatives such as ‘Miles for smiles’, ‘Ajuga’ and ‘Sha’p left’ that are focused on developing 

the social pillar of sustainability. From an environmental perspective, CIPLA communicates 

that it is focused on sustainable value creation through the management of carbon emissions, 

energy efficiency and the management of waste and water. The sustainability goals identified 

by CIPLA Medpro Manufacturing are highlighted in Table 4.4. 

 

Table 4.4: Sustainability goals for CIPLA Medpro Manufacturing 

By 2025 By 2030 

Carbon neutral through the use of solar 

lighting, use of fluorescent lighting and ISO 

14001 certification. 

Carbon and water positive 

Water neutral through the implementation of 

rainwater harvesting and effluent treatment 

plant expansions 

Antimicrobial compliant  

Green chemistry  

Zero waste to landfill sites  

Antimicrobial resistance stewardship  

Source: CIPLA (2022: 4-7) 

 

The goals mentioned in Table 4.4 are being achieved by a number of sustainable initiatives that 

have been piloted by CIPLA’s manufacturing plant in Uganda. According to CIPLA (2022), 

these sustainable initiatives are rainwater harvesting, solar lighting and the installation of 

fluorescent lighting, the establishment of an effluent treatment plant, ISO 14001:2015 

environmental health and safety certification, replacement of diesel forklifts with the battery 

operated version, revised waste management procedures, training for departments on good 

environmental practices, installation of recycle bins, and removal of the sludging processes for 

incineration, which drastically reduces waste sent to landfill sites. Some of these initiatives are 

still in their infancy at CIPLA Medpro Manufacturing, with the ambition to realise the complete 

benefit of these initiatives by the timelines provided in Table 4.4. Their current fully active 

sustainable projects are the inhaler recycling project, repurposing of marketing items, paper 
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usage reduction, and reverse vending machine transactions (CIPLA, 2022). Given the 

initiatives mentioned above, the research has identified CIPLA Medpro Manufacturing as a 

suitable research site to conduct the study.  

 

4.4 Study population and sample size 

The population size of the CIPLA Medpro Manufacturing Mobeni branch is 178 employees, 

split between the various functional departments in the organisation. In this study, purposive 

sampling is used to determine the sample size. According to Campbell et al. (2020), purposive 

sampling is a method of sampling that allows the researcher to purposely select the individuals 

within a population. This method is used to increase the depth of understanding of a specific 

phenomenon, as it omits members of the population who may not have knowledge or insight 

into the research problem (Campbell et al., 2020). According to Chai et al. (2021), purposive 

sampling is used to select respondents who are likely to yield useful information based on the 

research problem. This study is focused on the barriers that impact a specific department within 

CIPLA Medpro Manufacturing, which is the Logistics Department. The sample size in this 

study is limited to the Logistics Department to study the phenomenon in-depth and improve 

the relevance of the data gathered. The sample consists of 30 employees who make up the 

logistics team at CIPLA Medpro Manufacturing Mobeni. The study required respondents to 

have a strong knowledge of the discipline and operations of the Logistics Department. The 

triangulation of a specific department ensures the integrity of the data collected and that the 

findings are an accurate depiction of the Logistics Department at CIPLA Medpro 

Manufacturing Mobeni. Therefore, the sample size included all 30 members of the logistics 

department. This was done to ensure that the sample size included all relevant individuals to 

gain a holistic view of the perceptions and responses of the Logistics Department at CIPLA 

Medpro Manufacturing. 

 

4.4.1 The sampling criteria 

The individuals chosen to participate in the study are subject matter experts as they were 

employed in the organisation when the study was conducted and in the relevant department. 

Only individuals with the required knowledge have been selected to participate in the study, 

and this has been identified as the Logistics Department. A census sample is chosen to ensure 

that the study is an accurate depiction of the Department's sentiments on green logistics. The 

survey and the key informant interview were both conducted in the Logistics Department to 
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ensure the validity of the results.  Figure 4.1 depicts the various departments that were indicated 

by the Logistics Department manager at CIPLA Medpro Manufacturing. 

 

 

 

 

Figure 4.1: Organisational structure of CIPLA Medpro Manufacturing 

 

4.5 Data collection 

 

4.5.1 Data collection instruments 

The data collection instruments chosen were a key informant interview (qualitative data) and 

surveys (quantitative data). The survey method chosen was a combination of face-to-face and 

online surveys. A combination of survey techniques is used to improve the response rate of 

respondents due to the limitations of the COVID-19 pandemic, which limited access to 

respondents. The second instrument used in the research was a key informant interview, which 

was conducted via a phone call to the respondent once the indemnity form was completed and 

submitted to the researcher. The data collection instruments were carefully selected based on 
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Table 4.5: Data collection tools used in the study 

Objectives Aspects/ Information required Source of 

information 

To determine the current 

logistics processes in 

CIPLA – Value Chain 

Analysis 

• Mapping of the value chain for 

logistics processes. This is done to 

identify the current green practices 

that CIPLA is involved with.  

Key informant 

interview  

To establish the level of 

awareness and attitudes 

towards sustainability 

practices and green 

logistics 

• Awareness: knowledgeable of 

acceptable sustainable practices and 

green logistics processes, policies, 

etc.  

• If participating in training (if yes, 

type and assessment of usefulness) 

• Attitudes: which practices do they 

support and why? 

Surveys and key 

informant interview  

To determine opportunities 

for embracing green 

logistics in the 

pharmaceutical industry 

• Opportunities: willingness to adopt 

GSCM initiatives at CIPLA 

• Does CIPLA support green 

initiatives? 

• Is CIPLA well-positioned to initiate 

green practices? 

• Does the industry support green 

logistics?  

Surveys 

Identify the barriers 

affecting green logistics in 

the pharmaceutical 

industry 

• Barriers affecting green logistics 

initiatives at CIPLA (Internal and 

external) 

Surveys and key 

informant interview 

 

The guidelines followed on each survey instrument for sampling purposes are presented in 

Table 4.6. 
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Table 4.6: The survey sampling process 

Sample population 

 

Logistics staff at the warehouse in CIPLA Medpro Manufacturing. 

This consisted of all operations staff members that were involved in 

the logistics processes. 

Total population: 30  

Sample size Consisted of all the operations staff at CIPLA Medpro Manufacturing 

(therefore, a census sampling approach was adopted). 

Total sample size: 30  

Recruitment The researcher requested that all CIPLA Medpro Manufacturing 

operations staff participate in the study. This was done by requesting 

that the public relations department contact the respondents and get 

their approval. The feedback on the total number of respondents who 

had agreed to the study was provided by the Public Relations 

Department. The surveys were administered to the members by the 

researcher to ensure that they were properly facilitated and to improve 

response rates. The gatekeeper’s permission letter is attached as 

Appendix 4. 

 

4.5.1.1 Survey 

The method of quantitative data collection that was used in the research was that of a survey. 

According to Ponto (2015), survey research is a collection of information from a sample of 

individuals through their responses to predetermined questions. Story and Tait (2019) further 

explain this data collection instrument by stating that it is the foundation of social science 

research and is successfully integrated into any discipline. Zhang (2022) identifies that surveys 

are conducted in various methods; however, the features remain the same as the goal is to 

gather data. The survey questions were developed in relation to the research problem with the 

aim of gathering data and probing into potentially related issues that pertain to the study. 

According to Zhang (2022), a survey is a method of gathering data using relevant questions 

which are posed to respondents. Commonly used types of surveys are face-to-face surveys, 

telephone surveys, self-administered paper and pencil surveys and self-administered computer 

surveys. Bairagi and Munot (2019) state that face-to-face surveys have a higher response rate 

as opposed to online surveys, this provides valuable insights about the study whilst highlighting 

the importance of participation to potential respondents. Braun et al. (2021) argue that online 

surveys are a more effective option when conducting research that requires participation from 

different geographic locations or respondents that are not accessible. A combination of face-

to-face and online surveys was used due to the restrictions of COVID-19. This was to improve 

the response rate of respondents and ensure that the researcher adhered to COVID-19 

regulations. The survey questions were developed using the research questions and objectives 

of the study. Once the survey questions were established, it was sent for pre-testing to the 
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Logistics Department Manager and the Human Resource Manager at CIPLA Medpro 

Manufacturing. The Department Manager was chosen to pre-test the instrument as they are 

experts in the field and understand the limitations of the team as well as the relevance of the 

questions. The Human Resource Manager at CIPLA Medpro Manufacturing reviewed the 

survey to determine if the questions were relevant to the topic and did not deviate. 

 

4.5.1.2 Key informant interview 

The data collection tool that was used in the study to gather qualitative data is a key informant 

interview. According to Innes et al. (2017), key informant interviews are in-depth qualitative 

interviews with preselected individuals. Docrat et al. (2019) state that key informant interviews 

are in-depth interviews that are used to gather information and are generally used in explorative 

research as they facilitate probing questions that can be expanded on further during the 

interview session. The researcher can choose individuals who possess the required knowledge 

to ensure that the data is valid and relevant (Innes et al., 2017). According to Docrat et al. 

(2019), this data collection tool is used to gather data from professionals and community 

leaders and requires careful respondent selection by the researcher to ensure that the individuals 

selected have the relevant information. Cossham and Johanson (2019) state that this qualitative 

data collection method involves a conversation with a person who is knowledgeable about the 

phenomenon under investigation. This data collection tool is generally administered to 

individuals who have first-hand knowledge of a phenomenon or process (Innes et al., 2017).  

These ‘experts’ possess the relevant understanding to provide insight into the nature of the 

problem and give recommendations. In this study, the key informant who was selected was the 

Logistics Manager at the CIPLA Medpro Manufacturing Mobeni branch. The purpose of this 

selection of respondents was attributed to the assumption that the Logistics Manager is the 

most knowledgeable individual on logistics-related issues and may have a deeper insight into 

the barriers to green logistics affecting CIPLA Medpro Manufacturing. According to Cossham 

and Johanson (2019), the two common types of key informant interviews that are used are 

telephonic interviews and face-to-face interviews. For the purpose of this study, the method of 

telephonic key informant interviews was chosen due to the global pandemic and the availability 

of the respondents. 

 

4.5.2 Data collection procedure 

A mixed-methods approach to conduct this study and, therefore, used more than one data 

collection instrument. The two instruments used in data collection are surveys and a key 
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informant interview. Therefore, each instrument required a different data collection procedure. 

The data collection process of this study was heavily impacted by the emergence of the 

COVID-19 global pandemic, which caused nationwide restrictions. A combination of face-to-

face, online and telephonic modes of communication to gather data were used.  

 

4.5.2.1 Survey data collection procedure  

The approach used involved three lines of communication to improve respondent response 

rates. Firstly, the Human Resource Manager and Departmental Manager were contacted to 

discuss the survey with staff. Next, emails were sent to staff members who had an email 

address, this was provided by the Departmental Manager. Finally, the researcher went on-site 

to meet respondents who did not have access to email and administered face-to-face surveys to 

respondents. During the data collection process, the researcher engaged in communication with 

the Departmental Manager to identify if respondents were having any difficulties with 

completing the survey. Some respondents requested that the researcher provide them with a 

physical copy of the survey as it was easier to complete, which was then printed and given to 

the respondents. The data collection process is highlighted in Figure 4.3, which indicates the 

three phases of data collection. 
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if the values are confined within a domain (Jang, 2020). Kyeong and Nam (2022) suggest that 

data reliability reflects the completeness and accuracy of the data. In this study, surveys and a 

key informant interview were used as the data collection tools. Only one survey was used and 

replicated for each respondent. Therefore, reliability is built into the data collection process by 

ensuring that the same instrument is used consistently and thus would reproduce the same 

results if the process is repeated.  The method of transcription was used to ensure that 

information provided by the key informant was taken word-for-word as the use of a voice 

recorder was declined. During the interview, the interviewer would repeat the statement made 

by the respondent to ensure that it was taken down correctly and that the data collected was 

reliable. Probing questions were also used to delve deeper into the respondent's responses 

ensuring that clarity was provided on ambiguous responses. The interviewer also ensured that 

clarity was provided to the key informant when questions were posed to them during the 

interview. 

 

4.6.2 Validity 

According to Jang (2020), validity refers to the extent to which a survey instrument measures 

what the researcher aims to measure. Kaushik (2020) suggests that data validity is the degree 

to which data values are consistent within a defined domain. Desmet et al. (2021) state that the 

data validity of a research study is depicted by whether the study represents the true findings 

amongst individuals outside the study. Erhan et al. (2020) argue that there are two types of data 

validity, which are internal and external. Internal data validity is defined by the extent to which 

the results represent the population that is studied, whilst external validity is determined by the 

generalisability of the study outside the population (Erhan et al., 2020). The impact of a lack 

of internal validity suggests that the results of the study are inaccurate and do not depict the 

population's perceptions. The impact of a lack of external validity is that the results of a study 

cannot be generalised to populations that are not similar to that of the study.  

 

To ensure that the study is valid, research questions that were based on the problem being 

investigated were first identified. These research questions were then used to create the survey 

to ensure that the questions were relevant. The reason for this step was to ensure that the 

questions posed in the survey were valid and fit the purpose. The survey was then submitted to 

the CIPLA team and Departmental Manager for review. The purpose was to ensure that CIPLA 

management would highlight any concerns or questions that they felt were not fit for the 

purpose. The Department Manager was the final reviewer of the survey before it was accepted 
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by the organisation. A census study of the Logistics Department was conducted to ensure that 

the results have a high level of internal validity. An interview guide was used to improve the 

validity of the questions to the key informant which served as a guide to ensure that all 

questions were related to the research objectives. The interview guide was sent to the CIPLA 

management team and department manager for review before it was used during the interview.   

 

4.7 Pretesting the survey and key informant interview guide 

To ensure that the survey was relevant and did not conflict with the principles of CIPLA, the 

survey and key informant interview guide were submitted to the Department Manager and 

Human Resource Manager prior to submission for review. No amendments were requested by 

the reviewers. The Department Manager attempted the survey to determine its relevance and 

appropriateness. The questionnaire was then approved for submission to CIPLA employees. 

The Departmental Manager also indicated comfort in answering questions that were closely 

aligned with the key informant interview guide. 

 

4.8 Ethical considerations  

Ethical protocols were complied with, including applying for ethical approval via the 

University of KwaZulu-Natal’s Human and Social Sciences Ethics Committee. Ethical 

approval was granted, as per Appendix 6. The first ethical consideration was that all 

respondents were given self-determination to decide whether they wanted to participate or not. 

Should any respondent not want to participate, they had the option to decline the request. An 

informed consent letter was submitted to each respondent. Respondents were requested to fill 

out the consent letter prior to attempting the survey. If respondents did not accept, they would 

not have to participate in the study. This is to ensure that all respondents joined of their own 

free will. 

 

The next ethical consideration that was taken was ensuring that all surveys were anonymous. 

Respondents did not fill in their names or personal details on their surveys. Only consent forms 

included the personal details of respondents, which ensured that surveys could not be tied back 

to any respondent.  All surveys are stored in a secure place at the researcher's residence and 

will be submitted to the institution upon completion of the thesis. The only individuals who 

will have access to the information provided in the surveys will be the researcher and the 

supervisor, thereby ensuring that the information is kept confidential. A non-disclosure 
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agreement was also signed, as per the request of CIPLA, to ensure that any sensitive 

information would not be leaked, which is attached as Appendix 5.  

 

4.9 Data Analysis 

The key informant interview is used for the purpose of process mapping and to gain insights 

into the sustainable initiatives that the institution is involved with. The information provided 

by the key informant is transcribed into meaningful information and used to identify processes 

within the organisation and to also determine cultural trends. The method of data collection 

used in the study for the survey was that of the SPSS. This is software that has been developed 

by International Business Machines (IBM) for the purpose of quantitative data analysis 

(Pedamkar, 2021). According to Pedamkar (2021), SPSS is commonly used for data analysis 

in the fields of marketing, education, research, government and healthcare sectors. According 

to Noels (2018), SPSS is one of the most effective tools that can be used to analyse data from 

surveys as it helps to process critical data in simple steps. This software also focuses on 

predictive models, and trend and variable analysis, which is the intention of the surveys 

(Pedamkar, 2021). SPSS also assists in the representation of data models by assisting through 

the plotting, reporting and presentation of data once it has been input into the system (Noels, 

2018).  Table 4.7 identifies the statistical methods of SPSS. 

 

Table 4.7: Statistical methods of SPSS 

Statistical Model Description 

Prediction This can be used with a variety of data for identifying groups and 

including methodologies such as cluster analysis, factor analysis, 

etc.  

Descriptive statistics These are methodologies such as frequencies, cross-tabulation, and 

descriptive ratio statistics. 

Bivariate statistics These are methodologies like analysis of variance (ANOVA), 

means, correlation, nonparametric tests, etc. 

Numeral outcome 

prediction 

This refers to linear regression. 

Source: Pedamkar (2021) 

 

SPSS is involved with critical data handling and processing operations such as data 

transformation, regression analysis, ANOVA, multivariate analysis of variance and T-tests. 

These are described in Table 4.8. 
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Table 4.8: The SPSS software data analysis processes adopted 

Process Description 

Data 

transformation 

This technique is used to convert data from its original format into 

meaningful information. After the conversion process, the data is kept 

in a singular location so that it is easy to manage. 

Regression analysis This is used to understand the relationships between dependent and 

independent variables within the data file. It also identifies the effect 

that a change in the value of an interdependent variable can affect a 

dependent variable. The primary purpose of this is to determine the 

type of relationship shared between variables. 

Multivariate 

analysis of variance 

This is a method used to compare data of random variables whose data 

is currently unknown. This technique can also be used to analyse 

populations and the various factors that affect them. 

ANOVA It is a statistical approach used to identify differences between groups, 

events, and processes. This method also identifies the feasibility and 

effectiveness of various methods. 

T-tests This is used to determine the difference in the two sample types and 

the difference in the interests of the two groups. 

Source: Noels (2018: 5-8) 

 

The method of quantitative data analysis used in this study is descriptive statistics through the 

analysis of frequency distribution. According to Arora and Faisal (2022), descriptive statistics 

summarises data and assists by identifying patterns within the data set. Jeblick et al. (2023) 

state that descriptive statistics is used to simplify complex quantitative insights. According to 

Plaue (2023), frequency distribution is used to identify how many times an instance occurs in 

a data set and the number of different responses made by respondents. This can be used to 

determine the spread of responses and themes that are prominent in the data set through 

graphical or tabular formats (Plaue, 2023). According to Fang et al. (2023), software such as 

SPSS can be used to establish frequency tables, which is the statistical analysis tool that is used 

in this study. The type of frequency table that is used in this study is an ungrouped frequency 

table. The purpose of the selection of this method of frequency table is to ensure that the method 

of data analysis used correlates with the data collection tool. The survey consists primarily of 

rating scale, matrix and ranking questions which make ungrouped frequency tables the most 

effective in correlation with the SPSS data analysis software, according to Loo et al. (2023). 

Qualitative responses by the key informant were also undertaken thematically and included in 

relevant sections of the quantitative data analysis. This was done to gain deeper insights into 

the patterns and themes that were reflected in the data depicted by the ungrouped frequency 

table. According to Arora and Faisal (2022), descriptive statistics focuses on the information 

provided by the data set and does not go beyond the data. Vaghefi and Tulu (2019) state that 



168 
 

the use of qualitative data provides critical information that can provide insights that relate to 

and go beyond the data set, which, therefore, provides a more holistic depiction of the themes 

and patterns identified within the data. 

 

4.10 Limitations of the study 

The study is focused on a South African view of the barriers to green logistics and, therefore, 

caution should be exercised to generalise results to different countries. This suggests that the 

findings of the study may also not be generalisable to different countries due to the uniqueness 

of geographic phenomena and various external factors that directly impact GSCM/ green 

logistics within the pharmaceutical industry in South Africa. Due to accessibility constraints, 

this study is limited to the logistics staff at CIPLA Medpro Manufacturing, which suggests that 

the insights of the various departments will be omitted. Although this study only focuses on 

the Logistics Department, potential insights may be overlooked by limiting the study to only 

one department at CIPLA Medpro Manufacturing. Since logistics involves a number of 

different interrelating departments and operations, the inclusion of the various departments at 

CIPLA Medpro Manufacturing would have added different perspectives to the research 

findings. The research is also industry-specific, and due to the unique nature of the 

pharmaceutical industry, the results from the study may be applicable to organisations that 

operate within the pharmaceutical industry. Therefore, the findings of the study cannot be 

generalised to organisations that operate in other industries. The study has also only been 

conducted at one site of CIPLA Medpro Manufacturing as it was the only manufacturing site 

at the time and due to accessibility constraints. To gain a more holistic perspective, future 

research should include all CIPLA Medpro Manufacturing sites in South Africa. Findings from 

a single branch may not be representative of the entire company. Different branches within the 

same company can have varying cultures, management styles, customer bases, and operational 

challenges. Therefore, conclusions drawn from one branch may not apply to others. The 

barriers experienced between the different sites could have also impacted the results due to 

elements such as accessibility and provincial government regulations. Factors such as local 

market conditions, regional differences, or specific branch-level dynamics can influence the 

results of the study. These factors may not be applicable or relevant to other branches or the 

company as a whole. The study may be biased towards the unique circumstances of that 

particular branch, leading to findings that are not applicable more broadly. This specificity can 

limit the study's utility in informing broader corporate strategies or policies. Many corporate 

decisions and policies are made at the organisational level, rather than at individual branch 
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levels. Research conducted solely in one branch may miss out on these higher-level impacts 

and interactions. 

 

Without data from other branches or comparative analysis, it can be challenging to assess how 

the branch being studied performs relative to others within the company. This limits the ability 

to identify best practices or areas for improvement as well as develop a holistic view of all the 

barriers that impact green logistics at CIPLA Medpro Manufacturing. Causal relationships 

established in one branch may not necessarily apply to other branches due to differing 

conditions or contexts. This makes it harder to confidently attribute outcomes to specific 

factors. 

 

The study also used a single key informant to develop a qualitative perspective on key 

information pertaining to the research. This also allows for personal biases to carry significant 

weight in the study. Although the key informant was purposively chosen the study would have 

benefitted from more key informant interviews with key role players within the logistics 

department at CIPLA Medpro Manufacturing. 

 

As a result of time and accessibility limitations, the only organisation that participated in the 

study is CIPLA Medpro Manufacturing, and, therefore, the study may not give a holistic view 

of the barriers faced by all the pharmaceutical industries in South Africa. Although it could be 

suggested that the study, to some degree, could be generalised to other pharmaceutical 

companies operating within South Africa, further research would be required. It has been 

identified that policies between CIPLA branches vary globally, therefore, the results from the 

study cannot be generalised between branches. Due to the nature of geographic variances such 

as legislation, economic situations and political stability, the findings of this study cannot be 

generalised between local and international branches of CIPLA Medpro Manufacturing. 

 

4.11  Conclusion 

This Chapter outlines the research methodology used in the study and provides insights into 

the motivation behind the methodology. Elements such as the research design, data collection 

tools, sample population and methods used to incorporate data validity and reliability form the 

core of this Chapter. Techniques that were used to gather data are highlighted with the inclusion 

of the considerations that were made during the study. Finally, the Chapter concludes with a 
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discussion of the data analysis tools used as well as the ethical considerations that were 

followed. 
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CHAPTER FIVE: ANALYSIS, RESULTS AND DISCUSSIONS 

 

5.1 Introduction 

This Chapter focuses on the analysis of the data that has been gathered and transforming it into 

meaningful information. According to Babbie et al. (2022), data analysis involves a more 

detailed approach to recording, analysing, disseminating, and presenting data findings in a way 

that is easy to interpret and make decisions. This is the aim of this Chapter as it focuses on 

interpreting the data gathered during data collection and identifying trends, linkages between 

respondents' insights and the literature, and relationships between variables. 

 

5.2 Green logistics initiatives conducted at CIPLA Medpro Manufacturing  

Insights derived from both the qualitative and quantitative data collection instruments were 

used to identify the green logistics and GSCM initiatives that are conducted at CIPLA Medpro 

Manufacturing. The key informant identified seven core sustainable practices that are currently 

being conducted by the warehouse team, which are highlighted in Figure 5.1 and supported by 

the survey responses in Table 5.1, Table 5.2, and Table 5.3. These initiatives are aligned with 

CIPLA Medpro Manufacturing's ambitions for their 2025 and 2030 sustainable goals.  

 

 

Figure 5.1: Current green logistics initiatives conducted at CIPLA Medpro Manufacturing 
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As shown in Table 5.1, Table 5.2, and Table 5.3, respondents’ knowledge of different aspects 

of green logistics initiatives was probed emanating from the literature review (Bilderback, 

2023; Nureen et al., 2023; Panwar et al., 2023; Srivastava et al., 2023). Specifically, the 

respondents were asked whether CIPLA Medpro Manufacturing used the initiative sometimes, 

always or never. If respondents indicated the initiative was never used, they were further asked 

why it was not used. For the purposes of analysis, respondents who indicated sometimes and 

always will be grouped to indicate that the initiative was undertaken to some degree. A number 

of GSCM initiatives have been identified within the survey that are not the direct responsibility 

of the logistics department as shown in Table 5.1-5.3, however, they are still a part of the green 

initiatives that are conducted within the supply chain at CIPLA Medpro Manufacturing. These 

are included in the discussion as they have relevant information with regard to the research 

objectives. Table 5.1 depicts the respondents’ insights into the green logistics initiatives 

undertaken by CIPLA Medpro Manufacturing relating directly to green logistics. As previously 

discussed, the adoption of environmentally-friendly practices within the warehouse can be 

identified as a green logistics initiative known as green warehousing (Agility, 2021; Morrison, 

2022). Bartolini et al. (2019) state that this sustainable initiative promotes better environmental 

performance within the warehouse and reduces costs through the better utilisation of resources.  
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identified in the key informant interview includes a lack of flexibility due to the length and 

complexity of the pharmaceutical supply chain. 

 

According to Table 5.1, the majority of the respondents agree that CIPLA Medpro 

Manufacturing conducts reverse logistics initiatives to some degree (90%). This suggests that 

the organisation realises the financial and environmental benefits that are associated with this 

practice, which is aligned with assertions by Zarbakhshnia et al. (2020). Reverse logistics has 

been identified as an important GSCM initiative in the pharmaceutical industry as noted by 

Barbosa-Povoa and Pinto (2020), Khan et al. (2021), Makaleng and Lambert (2022) and 

Oliveira et al. (2023). According to the key informant, the Logistics Department has faced a 

great deal of difficulty in the form of a lack of visibility and control mechanisms to promote 

the backward movement of expired or obsolete products. Products are often disposed of 

incorrectly through landfills and dumping sites, which negatively impacts the environment and 

human health. The key informant highlights that the amount of obsolete products that are 

returned to CIPLA Medpro Manufacturing is low, which suggests that customers do not 

actively participate in the reverse logistics process. Ten percent of the respondents indicated 

that reverse logistics is never conducted at CIPLA Medpro Manufacturing, which suggests that 

these respondents are either poorly informed or lack an understanding of reverse logistics. 

 

Green warehousing encompasses a few practices, as noted by Agility (2021) and Mashud et al. 

(2021). The context in which this question was asked refers to energy-saving practices 

(including eco-friendly features such as solar walls, on-site recycling, etc). Approximately a 

quarter of the respondents (26.7%) indicated that this initiative is never undertaken at CIPLA 

Medpro Manufacturing for the following reasons: unaware of alternatives, lack of know-how, 

high financial implications, not a core competency and it is difficult to implement. On the other 

hand, more than half of the respondents (53.3%) indicated that this initiative is being 

undertaken to some degree. According to the key informant, current green logistics initiatives 

that are still in the planning phase are solar lighting and the installation of fluorescent lighting, 

which indicates that there is some awareness of the need to improve energy-saving practices.  

 

Shipping in bulk and load optimisation, use of low-carbon emission vehicles, route 

optimisation and reduced fuel consumption through the use of various strategies can be grouped 

under green transportation and distribution initiatives (Lutman and Strojan, 2023; Mell and 

Whitten, 2021; Simm, 2021; Shamsuddoha et al., 2023). On average, 82% of the respondents 
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indicated that green transportation and distribution initiatives are being undertaken by CIPLA 

Medpro Manufacturing to some degree (average of respondent's responses on the three green 

transportation and distribution initiatives). On average, 13% of the respondents indicated that 

these initiatives are never practised due to barriers such as high financial implications, being 

unaware of alternatives to current practices and the lack of know-how. The theme of a lack of 

knowledge is identified through the lack of know-how and a lack of awareness of alternatives, 

which may indicate a lack of understanding of GSCM practices in CIPLA Medpro 

Manufacturing among some staff members of the Logistics Department. The respondent's 

insights on the adoption of green transportation and distribution initiatives are further discussed 

below.    

 

Load optimisation initiatives were undertaken by the organisation to some degree, according 

to 90% of the respondents. This correlates with the information provided by the key informant 

who identified that CIPLA Medpro Manufacturing makes bulk purchases from suppliers to 

consolidate costs for materials that are transported across long distances. Two respondents 

stated that CIPLA Medpro Manufacturing never practices this initiative due to barriers such as 

high financial implications, being unaware of alternatives to current practices and the use of 

direct loads. According to Wang et al. (2020), the process of reducing pollution within the 

transportation process is considered the greening of the logistics operations within an 

organisation. Green logistics initiatives generally reduce the costs associated with logistical 

processes and improve environmental performance (Wang et al., 2020).  

 

Cipla Medpro Manufacturing utilises low-carbon emission vehicles to some degree, according 

to 70% of the respondents. In contrast, 23.3% of the respondents indicated that this initiative 

is never conducted due to high financial costs, a lack of know-how and being unaware of 

alternatives. Similar to load optimisation, the decision to use low-carbon emission vehicles is 

aligned with the definition of green logistics put forth by Wang et al. (2020). This is also 

aligned with assertions by Ociepa-Kubicka (2019) who identifies that the reduction in 

consumption of natural resources and pollutants within the Logistics Department is considered 

the greening of the supply chain. 

 

More than 80% of the respondents identified that CIPLA Medpro Manufacturing conducts 

route optimisation to some degree while 13.3% of the respondents indicated that this initiative 

is never conducted with the identification of barriers of being unaware of alternatives, lack of 
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More than 80% of the respondents indicated that both green procurement initiatives and 

initiatives to source goods/ services from local suppliers were undertaken by CIPLA Medpro 

Manufacturing to some degree. One respondent indicated that these initiatives are never done 

in CIPLA Medpro Manufacturing, further elaborating that this was due to a lack of knowledge 

and/ or being unaware of alternatives. Green procurement was not highlighted as a practice 

being conducted by the warehouse team by the key informant, which implies that although 

green procurement is not under the direct responsibility of the Logistics Department, most 

employees are aware of the green procurement initiatives being undertaken by CIPLA South 

Africa. This may be due to adequate support and integration of operations. The benefits of 

green procurement have been previously discussed by Ayimba (2020), Galeazzo et al. (2021), 

Khan et al. (2023) and Shahzad et al. (2023). The key informant did indicate that while certain 

products cannot be sourced locally, due to the scarcity of certain resources, CIPLA Medpro 

Manufacturing does sometimes source locally when possible. According to Galeazzo et al. 

(2021), the use of local suppliers is aligned with green procurement as it reduces the length of 

supply chains and, therefore, minimises the waste and pollution caused within the supply chain. 

Ninety percent of respondents identified that this initiative is conducted by the organisation to 

some degree which indicates that CIPLA Medpro Manufacturing is implementing the local 

sourcing of materials within their supply chain. This suggests that CIPLA Medpro 

Manufacturing is involved in the reduction of waste through green procurement initiatives.  

 

Table 5.3 depicts the respondents’ insights into the green logistics initiatives undertaken by 

CIPLA Medpro Manufacturing relating to green production and consumption. As identified in 

the literature review, green production and consumption are concepts associated with the 

creation of a circular economy and these initiatives are critical in ensuring that sustainable goals 

are met (Butt et al., 2023; Halder et al., 2020; Jain et al., 2020; Kirchherr et al., 2023; Kim, 

2021; Nascimento et al., 2018; Rossi et al., 2020; Sharma et al., 2021; Timm et al., 2023; Xiong 

et al., 2023). 
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Overall, more than 60% of the respondents indicated that each of the following initiatives 

relating to green production and consumption is undertaken by CIPLA Medpro Manufacturing 

to some degree: recycling (96.7%), reducing waste generation and proper disposal of waste 

(90%), green production (86.7%), using environmentally-friendly materials (80%), green 

packaging (73.3%), reuse (73.3%), and the green design of goods/ products (63.4%). These 

initiatives are further discussed below in relation to the key informant insights. 

 

The recycling of water and paper is conducted within the Department using waste management 

systems and recycle bins, which are positioned within office spaces and administration areas 

in the warehouse. The logistics team separates the different types of waste prior to the disposal 

process to ensure that waste is not mixed. Some of the types of waste that are common within 

the warehouse are plastic and paper. Based on survey responses, 96.7% of the respondents 

highlighted that recycling was conducted within the Logistics Department to some degree. It 

is, therefore, evident that this green logistics initiative is being conducted within the 

organisation. 

 

According to the key informant, the shredding of waste material is an initiative that was 

conducted within the Logistics Department to drive environmental performance. The use of 

shredding can be for different materials, but the most common is the foil that is used for 

packaging medication. This material cannot be recycled if it comes into contact with 

medication and, therefore, needs to be disposed of after the manufacturing process. These by-

products can come in the form of manufacturing errors, off-cuts, and leftover materials. Once 

these materials come back to the warehouse, they are then disposed of by shredding using a 

shredder to minimise their impact in landfill sites. The reduction of waste improves the 

environmental performance of the organisation.  

 

Furthermore, the sludging of waste is another process conducted by CIPLA Medpro 

Manufacturing to safely dispose of the hazardous material that is formed during the production 

process. This waste material has active pharmaceutical ingredients that could have severe 

negative effects on the environment and human life, as noted by Moghaddam et al. (2023), 

therefore, the waste is disposed of using this process and then handed over to a waste disposal 

company. The waste disposal company then finds safe means of disposing of the waste. CIPLA 

Medpro Manufacturing has limited control over the waste disposal process once the process is 

handed over. The concern about the proper disposal of waste has given rise to a new business 
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process, which is referred to as incineration. This process is conducted through the burning of 

waste to reduce environmental impact and offer better control over the waste disposal process.  

 

CIPLA Medpro Manufacturing has created an incineration plant in Oliphantsfontein to 

facilitate this process. The drawback of this process is that the waste material must now be 

transported to the incineration plant, which increases transport costs and the carbon footprint 

of the organisation. During the incineration process, waste is burned in a furnace at high 

temperatures, which reduces the waste products to ash. The process of sludging is currently 

being phased away for the process of incineration as more products are being shipped off for 

incineration. This process is also a form of green production and proper waste disposal, which 

improves the environmental performance of an organisation. The reduction of waste generation 

and proper disposal of waste is undertaken by CIPLA Medpro Manufacturing to some degree, 

according to 90% of the respondents. This is substantiated by information provided by the key 

informant, who made mention of various practices such as waste reduction and the hiring of 

waste disposal companies to facilitate proper disposal. According to Negi et al. (2021), the 

proper disposal of materials reduces instances of pollution and improves the environmental 

performance of an organisation. This suggests that this initiative is focused on the reduction of 

waste and pollution created in the manufacturing process.  

 

Around 86.7% of the respondents indicated that CIPLA Medpro Manufacturing undertakes 

green production to some degree. This may suggest that some of CIPLA Medpro 

Manufacturing’s production processes are green whilst others are not. This is an understandable 

conclusion, as production within the industry is governed by regulations and legislation, 

according to Epstein et al. (2018). The initiative of electricity usage monitoring and reduction 

contributes to green production as it seeks to minimise the impact of manufacturing processes 

on the environment, as noted by Nguyen et al. (2019).  

 

As indicated by the key informant, the reduction of electricity usage is done using energy 

monitoring instruments which identify the amount of energy used within the Department. This 

amount is recorded and highlighted on the notice board every week to determine whether 

energy usage is above or below the recommended usage. Although the usage amount is 

combined with the other operational departments, the logistics manager is tasked with driving 

down usage should it go above the recommended threshold. The key informant states there are 

guidelines for electricity reduction within the department, which are associated with the usage 
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of lights and equipment, which are monitored on a regular basis. The logistics team is tasked 

with switching off lights and other devices that consume energy when they are not in use to 

reduce electricity usage and to both improve environmental performance and reduce energy 

costs within the organisation. Currently, the incorporation of fluorescent lighting and solar 

energy is planned to be rolled out within the Logistics Department to further reduce electricity 

usage. The high response rate indicates that the logistics team are aware of this green logistics 

initiative.  

 

The use of environmentally-friendly materials and green packaging are key elements of green 

product design as noted by the assertions of Bose et al. (2023), Hong et al. (2019) and Lutfi et 

al. (2023). According to Hao et al. (2020), green design is focused on creating products that 

are more environmentally-friendly throughout their life cycles and suggests that an 

organisation is establishing the foundation for a circular economy. In terms of green product 

design, 63.3% of the respondents indicated that CIPLA Medpro Manufacturing uses this 

initiative to some degree. Interestingly, the use of environmentally-friendly materials and green 

packaging relates to green product design, yet a greater number of respondents indicated that 

these initiatives are being practised to some degree (80% and 73.3%, respectively). Overall, 

based on the responses, the majority of the Logistics Department is aware of these green 

logistics initiatives. This was supported by the key informant.  

 

The reuse of materials is also conducted within the Logistics Department, which is a process 

that is overseen by the logistics manager. The key informant identified that the reuse of 

materials is not always possible due to the sensitivity of the production process within the 

pharmaceutical manufacturing process. Certain materials cannot be reused as they risk the 

efficacy of a product, which in turn impacts the effect of the product on human health. 

According to the logistics manager, when materials are reused, they are first sent for a quality 

assurance test to make sure that they are still suitable for use, and this generally only applies to 

materials that are not active pharmaceutical ingredients.  

 

The reuse of materials is generally limited to inactive pharmaceutical ingredients, which are 

less impactful on human health but still form a critical element of the production process. Other 

materials that are reused are packaging materials that can be retested to ensure that they will 

uphold the integrity of a pharmaceutical product and secondary packaging materials. Primary 

packaging materials are not reused as they come into direct contact with the pharmaceutical 



182 
 

product, and, therefore, extreme caution needs to be exercised with these materials. If the 

primary packaging material is damaged or compromised in any way, they are disposed of to 

ensure that the quality of the product is upheld. According to 73.3% of the survey respondents, 

the organisation conducts the reuse of materials to some degree, which corroborates the 

information provided by the key informant. The respondents who indicated that the 

organisation does reuse materials (23.3%) may highlight that the team is aware that not all 

materials can be reused. According to Matthews et al. (2021), the process of reusing materials 

is critical in the creation of a circular economy and indicates that an organisation is reducing 

its environmental impact through the minimisation of waste. 

 

Lastly, being a responsible corporate citizen via corporate social responsibility projects and 

investments was also added as a GSCM initiative. According to the responses, 90% of the 

respondents indicated that the organisation practices being a responsible corporate citizen to 

some degree. This was supported and substantiated by the key informant in relation to the 

various initiatives conducted by the organisation, such as the “Wisdom of the Ages” 

programme and the “Out of the Mouths of Babes” initiative. One respondent indicated that 

CIPLA Medpro Manufacturing never practices this initiative, which goes against the majority 

of survey responses as well as the key informant interview insights. Two respondents did not 

answer. The cause for the variation is most likely a lack of insight into CIPLA Medpro 

Manufacturing's corporate social responsibility projects by some of the respondents. 

 

According to the key informant, current green logistics initiatives that are still in the planning 

phase are solar lighting and the installation of fluorescent lighting, the replacement of diesel 

forklifts with the battery-operated version, training for departments on good environmental 

practices, and the complete removal of the sludging processes for a complete transition to 

incineration. Although there are a number of green logistics initiatives still being developed, it 

is evident that CIPLA Medpro Manufacturing is focused on achieving its Sustainable 

Development Goals. 

 

 5.3 Perceptions and attitudes of green logistics staff members towards climate change 

and environmental strategies at CIPLA Medpro Manufacturing  

 

According to Gursoy et al. (2019), staff perceptions and attitudes directly impact the success 

of sustainable business initiatives as they are the drivers of these practices within the business. 
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Information from the survey provides the foundation for the analysis of staff perceptions, as 

these results depict the general trend within the Logistics Department. A variety of questions 

were used to develop an understanding of the Department's staff perceptions in a number of 

different settings and to probe deeper into the motivation behind respondents’ responses.  

 

All respondents were from the Logistics Department at CIPLA Medpro Manufacturing. The 

majority of the respondents in this study were operational-level employees. The highest level 

of education was that of either a diploma or certificate, which was closely followed by those 

who had completed secondary schooling. The majority of the respondents in this study were 

between the ages of 35 to 44 years. This indicates that the sample consists of mature and 

moderately educated employees. This aligns with the assertions of Hassim (2021) and Tomomi 

and Shinji (2021), who indicate that respondents who are between the ages of 18 and 45 are 

more likely to respond to sustainable initiatives due to their exposure to social media and other 

forms of awareness.  

 

Table 5.4 required the respondents to identify the top 5 most important issues that face society 

and business. Respondents were only allowed to choose five factors for society and business, 

respectively. The aim of this question was to determine how respondents prioritise 

environmental issues as opposed to other factors that impact on society and business 

performance. This question also provides insights into the concerns that impact working-class 

individuals in South Africa and identifies the issues that take precedence over the 

implementation of sustainable development. These perceptions provide insights into whether 

respondents prioritise and understand the importance of sustainable development and 

sustainable initiatives. For the purposes of analysis, results were arranged from the highest to 

lowest for societal factors and responses were grouped from frequencies of 50% to 100%, 20% 

to 49% and 0% to 19%. All factors that were within the range of 50% to 100% indicate that at 

least half or more of the respondents agreed that it was important for society or business. The 

responses that ranged from 20% to 49% indicated that at least one to two-fifths of the 

respondents highlighted that this factor was important thus making it moderately important to 

the sample population. The responses that ranged from 0% to 19% suggest that less than one-

fifth of the sample population considered it important, which suggests that these are 

insignificant factors for business or society, according to their perceptions. These groupings 

are used to further discuss the results presented in Table 5.4.   
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Table 5.4: Respondents’ perceptions on important issues facing society and businesses 

(n=30) 

 Most important for 

society 

Most important for 

business/ industry 

 Frequency % Frequency % 

Education 24 80 15 50 

Health 24 80 4 13.3 

Career/ job/ employment 22 73.3 23 76.7 

Safety and crime 16 53.3 17 56.7 

Famine and hunger (food security) 15 50 3 10 

Poverty  11 36.7 8 26.7 

Quality of life 11 36.7 4 13.3 

Financial situation 9 30 20 66.7 

Corruption 7 23.3 21 70 

Conflict and war 4 13.3 5 16.7 

Environmental issues 4 13.3 19 63.3 

Population growth 2 6.7 7 23.3 

 

Literature by Babuji et al. (2023), Lutfi et al. (2023), Madronich et al. (2023) and Narsai et al. 

(2021) was used to determine the factors that externally impact the prioritisation of 

environmental performance both from a societal perspective and within the industry. The most 

important factors affecting society, according to respondents, were education (80%), health 

(80%), career and employment (73.3%), safety and crime (53.3%) and famine and hunger 

(50%). Only 13.3% considered environmental issues as a core concern for society. This 

indicates that respondents prioritise personal well-being above that of the environment, which 

is aligned with that of Hopper (2020), who states that an individual can only consider the well-

being of others once their basic needs have been satisfied. This is also aligned with assertions 

by Manea et al. (2023), Miroshnychenko and De Massis (2022) and Sesele and Marais (2023) 

that highlight the high levels of poverty, crime and lack of education in South Africa. 

According to Hale et al. (2019), Maslow’s hierarchy of needs highlights that an individual will 

only prioritise the environment and society once their physiological needs are met and, 

therefore, validates the survey responses. The relevance of the sustainable development theory 

adopted for this study that incorporates Maslow’s hierarchy of needs, as noted by Cherry 

(2021), Cui et al. (2021), Hopper (2020) and Pawsey et al. (2023) is also underscored. The 

significant factors facing business were career and employment (76.7%), corruption (70%), 

financial situation (66.7%), environmental issues (63.3%), safety and crime (56.7%) and 

education (50%). These factors are closely related to the pillars of economic and social 
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sustainability, which focus on the well-being of an organisation and society as noted by Chen 

et al. (2021), Courtnell (2019), Otálora et al. (2021) and Sainati et al. (2023).  

 

Education was identified as an important factor by 80% and 50% of the respondents for society 

and business, respectively. This is justified by Miroshnychenko and De Massis (2022) who 

suggest that education is a key factor in society as it is needed to make a society geopolitically 

stable. It leads to economic prosperity, reduces crime and violence in societies and finally, 

helps societies develop and improve (Miroshnychenko and De Massis, 2022). It is evident that 

respondents perceive that education is important for both society and business, which could be 

reflective that respondents perceive that education is an important link between improving 

societal and business performance. This ties into the internal stakeholder theory used in this 

study that focuses on employees’ capacity and skills to support business processes to improve 

business performance, which is indicated by Elneel et al. (2023) and Freudenreich et al. (2020). 

Respondents’ responses to education also relate to the social pillar of sustainability, according 

to Al-Omoush et al. (2022), Fahad et al. (2023) and Vasseur et al. (2022), that highlights the 

importance of quality of life and financial standing, which is linked to education. Responses 

are also aligned to the respondent's personal educational background, which was a question 

that was posed in the survey and yielded results that 36.7% of the respondents’ highest 

qualification was secondary schooling and 63.3% completed a higher education qualification 

in the form of a certificate or diploma (50%), degree (10%) and postgraduate qualification 

(3.3%). This highlights that the minimum qualification of an individual working in the 

Logistics Department at CIPLA Medpro Manufacturing is matric whilst the majority furthered 

their studies, which indicates a general focus on education.  

 

Health was identified as being important for society by 80% of the respondents but insignificant 

for business as it was only supported by 13.3% of the respondents. This correlates with 

sentiments shared by Yurdakul and Arar (2023) who state that according to Maslow’s hierarchy 

of needs, health and wellness are essential aspects of an individual’s well-being and, therefore, 

of society. It is a reasonable conclusion that most respondents identified health as a core 

concern to society as it is a reflection of their personal opinion of their health. Respondents 

identified that health is not a core area of concern to businesses, which could mean that 

respondents do not see a correlation between health and business. Good employee health can 

have a significant, positive impact on businesses’ bottom line by improving productivity, 

reducing sick leave, lowering the rate of employee turnover, retention of skilled employees and 
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improving company culture. Companies that incorporate and support employee health 

initiatives may improve employee awareness. Hopper (2020) highlights the importance of 

health and safety over financial concerns based on Maslow’s hierarchy of needs.  

 

According to the respondents, career and employment were identified as significant issues 

facing societies (73.3%) and businesses (76.7%). This identifies employment as the most 

important issue facing businesses in South Africa. South Africa is a developing country and, 

therefore, employment opportunities are an important element for both business and society in 

general. This is supported by Nomafu et al. (2023) who highlight that South Africa is still a 

developing nation due to the high levels of unemployment. The respondents’ insights indicate 

that the logistics team acknowledge the importance of the economic pillar of sustainability to 

ensure that business can continue for the foreseeable future to create career and employment 

opportunities, which are noted by Al-Qudah et al. (2022). Respondents’ responses are aligned 

with Polasky et al. (2019) who suggest that economic stability is paramount to the success of 

any country as it impacts the ability of a population to live harmoniously and sustain itself.  

 

Safety and crime were identified as significant factors affecting both society (53.3%) and 

business (56.7%). This aligns with Robaj (2023) who highlights the impact of crime on both 

society and business. Safety is also indicated as the second most important need for human 

beings, according to Maslow’s hierarchy of needs, as noted by Cherry (2021) and Hopper 

(2020). Crime can impact the social pillar of sustainability by diminishing social well-being 

and psychological sustainability in a community, according to Mock et al. (2019) and 

Zhanbayev et al. (2023). Due to the prevalence of crime in South Africa, respondents are more 

aware of its impact on society and business performance as they may have been exposed to it 

within their communities. 

 

Respondents identified famine and hunger as being a significant factor impacting society (50%) 

but as an insignificant factor for business (10%). Based on the high level of unemployment in 

South Africa, it is understandable that food security would be an area of concern for society, 

which is supported by Jong et al. (2022). This is also one of the key components of the 

physiological level of Maslow’s hierarchy of needs, according to Courtnell (2019). 

Respondents’ responses are also aligned with the sentiments of Bozsik et al. (2022), who 

indicate that famine and hunger have a direct impact on social sustainability and, therefore, 
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would be a priority for society and communities. In contrast, respondents identified that it is 

not a core element of the mandate of a business.  

 

Corruption was identified as a significant contributing factor for businesses by 70% of the 

respondents but only as moderately important for society by 23.3% of the respondents. 

Respondents’ responses are aligned with the sentiments of Kulmie et al. (2023), who identified 

corruption as a critical factor affecting businesses. Zeini et al. (2023) state that corruption 

impacts the core elements of an economy, and that, in turn, affects business operations 

adversely. Respondents’ responses correlate with the insights of Gilsinan et al. (2023), who 

state that the impacts of corruption on a country’s economy are that it creates insecurity within 

the economy and, therefore, leads to weak economic results, thus hindering business 

performance. The low level of importance assigned to corruption in society (23.3%) could be 

attributed to a lack of insight by respondents as it directly impacts society, as noted by Gilsinan 

et al. (2023). This is an area of concern as it either means that respondents do not believe that 

corruption affects societies or they are not aware of the impact of corruption in society. 

 

The financial situation of businesses and individuals was identified as being a significant factor 

in business (66.7%) but only a moderately important factor for society (30%). Respondents’ 

responses to financial performance being a core concern for businesses (66.7%) align with Díaz 

de Otálora et al. (2021) and Fischer et al. (2023), who state that the alignment of business 

processes to achieve financial stability is directly related to economic sustainability, which is 

a pillar of sustainable development and is a core purpose driving businesses. This is a 

reasonable response rate as businesses operate to generate a profit and, therefore, would need 

to pay careful attention to their financial situation to ensure that the economic pillar of 

sustainability is upheld, which is also indicated by Epstein et al. (2018) and Maciková et al. 

(2018). This was also supported by the key informant, who stated: “A core concern facing 

businesses would be ensuring that the business can continue to function for the foreseeable 

future. Therefore, improving profit margins would be a core concern for most businesses, 

especially in these uncertain times.” However, it is important to note that while many 

respondents identified financial performance as being important to business, not all 

respondents followed the trend, which suggests that there could be other motivating factors 

driving businesses. Interestingly, only 30% of the respondents stated that financial performance 

was important to society, especially since 70% of the respondents identified career and 
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employment as significant issues affecting societies. The question was also vaguely phrased, 

which could have led to confusion among respondents.  

  

Environmental concerns were identified as being a significant factor for business by 63.3% of 

the respondents but in stark contrast, it was regarded as an insignificant factor for society 

(13.3%). Respondent perceptions are aligned with the assertions of Nguyen et al. (2023), Shao 

et al. (2020) and Zhang et al. (2023), who state that environmental concerns directly impact 

organisations in various ways and should, therefore, be a key concern. The information gleaned 

from the key informant indicates that the logistics team at CIPLA Medpro Manufacturing do 

engage in sustainable initiatives, such as green logistics in the workplace, which could also be 

a contributing factor to response rates. It is significant to note that almost the same proportion 

of respondents identified financial concerns (66.7%) as being as important as environmental 

concerns (63.3%). This suggests that respondents value financial standing in business and 

environmental concerns. Guth et al. (2020) argue that the financial benefit of an organisation 

should not come at the cost of future generations, which highlights that whilst profitability is 

important, there should be a balance between economic benefit and environmental 

sustainability.  

 

There is an evident disparity between the importance of environmental concerns between 

businesses and society. This suggests that while the majority of the respondents see the 

importance of environmental issues for businesses, they do not see it as an important factor in 

their personal lives. This is an interesting finding, considering there have been global 

campaigns to raise awareness around environmental concerns, as noted by Pettinger (2018).  

Drawing back to the previous discussion concerning the high unemployment rate in South 

Africa (approximately 35%), it can be noted that the three basic levels of Maslow’s hierarchy 

of needs are not fulfilled by many South Africans. According to Chen et al. (2022) and Cherry 

(2021), the second level of Maslow’s hierarchy of needs identifies financial security as a core 

desire, which cannot be fulfilled unless an individual is employed or has a source of income, 

therefore, it may be a contributing factor to the low level of importance that is placed on 

environmental concerns.  

 

Poverty was identified as being moderately important for both society (36.7%) and business 

(26.7%). This does not correlate with the responses on the financial situation in which it was 

considered as significantly important for business (66.7%) but does align with respondents’ 
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responses for societal importance as it was identified as being moderately important (30%). 

This deviation could be associated with the poor formulation of the survey question, which was 

identified earlier. Adeyeye et al. (2023) highlight the significant impact of poverty on a country, 

and the statistics by Nomafu et al. (2023) highlight the high level of unemployment in South 

Africa. The moderate level of importance assigned to this factor may be related to respondents 

being aware of poverty in the country, but they are not experiencing it on a personal level as 

they are employed by CIPLA Medpro Manufacturing. These results also indicate that general 

trends in a population (such as high poverty and unemployment levels in South Africa) do not 

necessarily directly impact those who do not share these experiences. 

 

Quality of life was identified as being a moderately important factor for society (36.7%) but 

insignificant for business (13.3%). Carpiniello (2023), Dery (2023) and Zeini et al. (2023) link 

quality of life to conflict, poverty and social sustainability as a whole. Conflict and war were 

identified as being insignificant for both society (13.3%) and business (16.7%). Carpiniello 

(2023) and Fanning et al. (2022) highlight the impact that conflict and war have on all pillars 

of sustainability. This result could be attributed to the current state of South Africa as it is not 

in a period of war or conflict.  However, it is important to note that data was collected after the 

riots that had taken place in 2021 in South Africa, which would have most likely increased 

respondents’ responses towards this factor. CIPLA Medpro Manufacturing was one of the sites 

impacted during the riot period.  

 

Population growth was identified as an insignificant factor for society (6.7%) but moderately 

important for business (23.3%). The growth of the population directly affects the societal, 

economic and environmental pillars of sustainability, according to Rosenberg (2021). 

Similarly, Almulhim and Cobbinah (2023) state that population growth directly threatens 

sustainability as it places a strain on natural resources. The reduction in natural resources results 

in adverse effects such as famine, crime, environmental degradation and over-utilisation of 

resources, according to Bozsik et al. (2022) and Zhanbayev et al. (2023). The lack of 

importance attributed to this factor could be a result of South Africa being a developing country 

with a population of just under 60 million, so while the consequences of overpopulation are 

significant, it is not a pressing matter that is currently affecting the day-to-day lives of the 

general population.  
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Based on respondents’ responses, it is evident that environmental concerns are only identified 

as important for business and not society. This highlights the perception that respondents 

believe that environmental concerns impact business performance more severely than society, 

which is not accurate, according to the literature, as previously discussed. Further questions are 

posed to better understand how respondents perceive sustainable initiatives in a personal 

capacity and whether respondents would move accountability of environmental performance 

on businesses alone. 

 

Table 5.5 required respondents to rate important various environmental issues that were 

identified by Denchak and Turrentine (2021), Fetta et al. (2023), Olutola and Wichmann 

(2020), Shebitz et al. (2023), Shah et al. (2021) and Udeagha and Breitenbach (2023). The 

purpose was to highlight the respondents' awareness of various environmental concerns. For 

the purposes of the analysis of the results, one was considered as not important, two as slightly 

important, three as moderately important, four as important and five as very important. The 

data was arranged from highest to lowest based on which ratings were most important (rating 

between 4 and 5) to highlight the most significant environmental issues facing respondents. 
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Table 5.5: Most important environmental issues that impact the respondent/ respondent 

experiences based on a scale ranging from 1 (not important at all) to 5 (very important) or 

Don’t Know (DK) (n=30, in %) 

Issues 1 2 3 4 5 DK 

Poverty 3.3 3.3 3.3 20 63.3 3.3 

Traffic congestion  6.7 16.7 40 33.3 3.3 

Land pollution (waste, litter) - 3.3 23.3 26.7 43.3 3.3 

Water pollution (contamination of rivers 

and sea) 

- 10 23.3 23.3 33.3 10 

Air pollution (from factories and cars) - 13.3 36.7 6.7 33.3 10 

Extreme weather conditions, for 

example, floods, droughts, etc. 

3.3 16.7 13.3 20 26.7 20 

Ozone depletion - 3.3 30 23.3 23.3       20 

Hazardous waste (chemicals, 

radioactive, medical) 

- 10 33.3 10 33.3 13.3 

Chopping down trees and forests 6.7 10 23.3 23.3 20 16.7 

Loss of wildlife (animals) 6.7 - 46.7 16.7 26.7 3.3 

Population explosion - 13.3 26.7 10 20 30 

Genetically modified crops 6.7 6.7 33.3 13.3 10 30 

Pesticides and herbicides 20 10 13.3 6.7 13.3 36.7 

Poor farming practices 6.7 16.7 33.3 6.7 13.3 23.3 

Nuclear power 36.7 13.3 10 10 3.3 26.7 

Fossil fuel use 6.7 13.3 36.7 3.3 6.7 33.3 

 

Most respondents considered poverty as being important since 86.7% of the respondents rated 

this factor between 3 and 5. This suggests that a large number of respondents understand the 

importance of this factor, which can be attributed to the high levels of poverty in South Africa 

(34.9% of the population), as noted by Nomafu et al. (2023). This is also in alignment with the 

perceptions of Hale et al. (2019), which refers to Maslow’s hierarchy of needs and the 

importance of fulfilling basic needs before an individual can focus on the betterment of society. 

This also aligns with the sentiments of Riccardini et al. (2023), who highlight that critical global 

environmental problems were the result of vast poverty. One respondent indicated that they did 

not consider poverty an area of concern. This could indicate that some of the population at the 

CIPLA Medpro Manufacturing Logistics Department have not been affected by poverty. This 

perception goes against Courtnell (2019), who indicates that poverty is a critical element 

impacting a country's population. One respondent also indicated that they do not know. This 

could be a lack of education but also an area of concern in a country with high poverty levels.  

 

A significant proportion of logistics staff (73.3%) at CIPLA Medpro Manufacturing identified 

that they consider traffic congestion moderately to very important (rating between 4 and 5). 
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This is aligned with Singh et al. (2023), who highlight that the automotive industry contributes 

to pollution. Rosenberg (2021) also supports this finding by stating that high levels of traffic 

can impact a population. It is also important to note that CIPLA Medpro Manufacturing is 

located in a high-traffic area of KwaZulu-Natal known as Mobeni. Therefore, the exposure of 

respondents could also be reflective of the results. Two respondents identified traffic 

congestion as mildly important, and one respondent indicated that did not know the impact. 

Although these numbers are small, it is an area of concern as traffic congestion is a visible 

contributor to environmental degradation. More importantly, logistics is highly involved with 

the transportation of goods, as noted by Rosano et al. (2022), which would mean that 

respondents deal with the effects of traffic congestion regularly. 

 

Land pollution was considered as being important by 70% of the respondents (rating of 4 and 

above). This aligns with assertions by the Association for Water and Rural Development 

(2019), Adeleke et al. (2021) and Shah et al. (2021) that land pollution is an area of concern 

for developing countries such as South Africa. Land pollution is also one of the most noticeable 

types of pollution, according to Jin et al. (2018), therefore, the high level of concern is 

reasonable. The key informant states that CIPLA also practices recycling by means of recycling 

stations, which would increase awareness of land pollution. This is in accordance with results 

as 93.3% of the respondents rated land pollution to be a moderate to high-level concern for the 

organisation (rating of 3 and above). This can also be aligned with the sentiments of Bose et 

al. (2023), who indicate that the involvement of an organisation with green packaging increases 

awareness of the impacts of land pollution. It is important to note that CIPLA’s initiatives may 

have a relation to employee perception of land pollution, as the key informant indicated that 

CIPLA Medpro Manufacturing has recycle bins situated within the manufacturing plant and 

administration areas. This could raise the level of awareness as respondents are continuously 

reminded to dispose of their waste correctly. 

 

Water pollution was identified as being moderately important to very important by 80% of the 

respondents (rating 3-5). This is a positive response rate and reinforces Hasan et al.’s (2019) 

assertion that water pollution is a key area of concern for both humans and the environment. 

Respondents’ responses are also supported by Denchak (2018), who identifies that water 

pollution has major impacts on both the environment and human well-being through incidents 

of chemical exposure to waterways, which can be due to poor disposal of pharmaceutical 

products. As an employee within the pharmaceutical sector, these issues should always be 
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prioritised as they should be aware of the negative impacts of pharmaceutical products and by-

products on water systems, which is likely to be the motivation behind respondents’ responses. 

Ten percent of the respondents stated that they did not know. This is greatly concerning as 

there have been several incidents of large-scale water pollution in South Africa, however, 

respondents are still unaware of its presence. According to 10% of the respondents, water 

pollution is only of slight importance, whilst another 10% stated that they did not know the 

impact. This is also concerning as it indicates that 20% of the respondents are not aware of the 

severity of water pollution from the pharmaceutical sector on the environment and human 

health, as noted by Babuji et al. (2023) and Kordbacheh and Heidari (2023). 

 

Air pollution was considered important (rated between 4 and 5) by 40% of the respondents, 

which is aligned with research by Olutola and Wichmann (2020), who state that air pollution 

is a serious concern for South Africans. Over one-third of the respondents indicated that air 

pollution is moderately important, which indicates that respondents are beginning to 

understand the impact of air pollution, which correlates with Ngobeni and Kekana (2023), who 

state that South Africans are becoming more aware of air pollution. Ten percent of the 

respondents stated that they did not know and 13.3% identified air pollution as not being a 

serious concern (rating of 2 or below). It is evident that at least 23.3% of the Logistics 

Department staff at CIPLA do not understand the impact of air pollution on society and 

ecosystems, giving rise to the perception that further education on the impacts of air pollution 

is required for staff members. This is further emphasised by Udeagha and Breitenbach (2023), 

who state that a lack of knowledge on air pollution can lead to threats such as an increase in 

respiratory diseases and habitat destruction going unnoticed. Air pollution has also been on the 

increase in South Africa, according to Udeagha and Breitenbach (2023). 

 

Extreme weather conditions were considered as being very important (26.7%) and important 

(20%) by close to half of the respondents. Sixty percent of the respondents identified weather 

conditions as a concern (rating 3-5). This is aligned with the assertions by Denchak and 

Turrentine (2021), who state that weather changes directly impact the environment and 

humanity. Responses also corroborate Giddy's assertion (2019) that several extreme weather 

cases have occurred in South Africa since 2018. Twenty percent of the respondents did not 

perceive it as an important concern and the remaining 20% did not know what is meant by 

extreme weather conditions. This goes against Qin et al. (2023), who state that extreme weather 

conditions impact supply chains, which directly impact the availability of goods and services; 
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a potential reason for respondents not identifying this as an important issue is that extreme 

weather conditions were not a major issue in KwaZulu-Natal at the time of the survey. 

Subsequently, the extreme weather conditions that have been occurring since 2020 may have 

changed respondents’ perceptions. 

 

The depletion of the ozone was considered as being moderately important to very important as 

76.7% of CIPLA Medpro Manufacturing logistics employees identified this in their responses 

(rated 3 and above). This shows that the majority of CIPLA Medpro Manufacturing staff 

understand that ozone depletion directly affects environmental concerns such as climate 

change. This aligns with the assertions by Dietz et al. (2020) and Malhi et al. (2020) that suggest 

that climate change is greatly important globally as it affects all countries and has been felt 

globally. This is also tied to the changing weather patterns, increased droughts and heatwaves 

identified by Denchak and Turrentine (2021) and Qin et al. (2023) as a result of ozone 

degradation and climate change. South Africa has also been directly affected by this as a 

number of natural disasters have occurred in the past five years, such as heavy flooding in 

KwaZulu-Natal in 2019 that damaged infrastructure and caused loss of life.  In 2021, harsh 

droughts in the Northern Cape, Eastern Cape and Western Cape were identified as the worst in 

the past 100 years, which led to the government declaring a state of disaster (Sgqolana, 2021). 

Of concern is that 20% of the respondents stated that they did not know because the 

pharmaceutical industry contributes to ozone depletion, as noted by Bartolo et al. (2021). This 

identifies that CIPLA Medpro Manufacturing staff require training on the impact of this 

occurrence. Furthermore, one respondent identified they do not believe that is an area of 

concern.  According to Routt (2021), climate change, which is a consequence of factors such 

as ozone depletion, will ultimately affect both society and businesses and, therefore, is a 

relevant reality for CIPLA Medpro Manufacturing and its employees. 

 

The impact of hazardous waste was evenly split between moderate importance (33.3%) and 

high importance (33.3%). This is a plausible perception in an industry such as the 

pharmaceutical industry that produces large amounts of hazardous waste, as noted by Mishra 

et al. (2019). The majority of the respondents (76.7%) consider hazardous waste to be an area 

of concern (rated 3 and above), which corroborates the information provided by the key 

informant, who states that CIPLA focuses on the safe disposal of hazardous waste. However, 

it should be noted that 13.3% of the respondents indicated that they did not know. According 

to Fetta et al. (2023) and Sapkota and Pariatamby (2023), the impact of hazardous waste from 
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industries such as the pharmaceutical sector can cause extreme environmental and social 

damage. Therefore, it is of utmost importance that all of the individuals who work with these 

substances are aware of the risks that are associated with them. As indicated by the key 

informant, the methods of disposal of hazardous pharmaceutical waste used at CIPLA Medpro 

Manufacturing are sludging and incineration, which, according to Fetta et al. (2023) and 

Sapkota and Pariatamby (2023), is the most environmentally-friendly method to dispose of 

pharmaceutical waste. This suggests that CIPLA Medpro Manufacturing understands the 

impact of pharmaceutical waste on the environment. 

 

Chopping down of trees and forests had an equal split between moderately important (23.3%) 

and important (23.3%), closely followed by very important (20%). This shows that 67.7% of 

the respondents identified deforestation as an area of concern (rated 3 and above), which is in 

line with the perceptions of Onyili et al. (2023), Orewere et al. (2022) and Shebitz et al. (2023) 

who identify deforestation as an area of concern. It is evident that most respondents are aware 

of the risks and impacts of deforestation. A few respondents (16.7%) stated that they did not 

know, and a further 16.7% (rating of 1 and 2) did not understand the threat that it brings. This 

could be attributed to a lack of knowledge or simply an indication that respondents did not 

prioritise the impacts of deforestation over other environmental issues.  

 

The loss of wildlife was identified as being moderate to very important (90% rated 3 and 

above), which is a good indicator inferring that the logistics team strongly support the 

protection of wildlife in South Africa. This is aligned with research by Mangachena and 

Pickering (2023) that highlights the importance of wildlife preservation in South Africa. It is 

important to note that although 90% of the respondents consider wildlife preservation as 

important, only 43.4% rated the loss of wildlife as a 4 or 5. This suggests that a number of 

respondents are beginning to understand its importance but do not fully understand its impact 

on society and the economy, as noted by Bean et al. (2022).  It is important to note that 6.7% 

of employees at CIPLA Medpro Manufacturing also identified the loss of wildlife as not being 

important, and 3.3% indicated that they did not know. This is an indicator that although the 

protection of wildlife is important to the majority of CIPLA Medpro Manufacturing logistics 

staff, not all respondents share this perception and there is scope to educate some staff on the 

importance of wildlife preservation, especially in a country like South Africa that relies on 

tourism, as noted by Mangachena and Pickering (2023).  
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Over half of the respondents (56.7%) stated that population explosion is an area of concern 

(rating 3-5). This aligns with assertions by Everson et al. (2023), who indicate that population 

explosions and growth negatively impact sustainability through elements such as increased 

carbon emissions, food production and energy consumption. This was also supported by a 

statement made by the key informant: “The greater the human population is, the more the 

pollution will be, and this causes climate change. Also, as the population increases, so does the 

need for living spaces for humans. This causes environmental destruction.” One third of 

respondents (30%) indicated that they did not know. It is still important for staff members to 

understand the impact of population explosion on resource depletion, as noted by Almulhim 

and Cobbinah (2023). Only 13.3% of staff members identified population explosion to be 

slightly important (rating of 2), which is an area of concern as there is a direct relation to 

population growth and social friction, negative health concerns, traffic congestion, pollution 

levels and depletion of resources, as stated by Rosenberg (2021). 

 

The consumption of genetically modified crops was rated as important by 23.3% of the 

respondents (rating of 4 to 5). This is aligned with the sentiments of Ghimire et al. (2023) and 

Rock et al. (2023), which indicate that genetically modified foods are becoming more common 

in South Africa. Jasrotia et al. (2023) also highlighted that due to the growing population of the 

world at large, the adoption of genetically modified foods has become more evident which has 

potentially increased awareness. A third of the respondents identified genetically modified 

crops as moderately important (rating of 3), which shows that respondents are beginning to 

understand the impact of genetically modified foods. Close to a quarter of the respondents 

(30%) stated that they did not know, whilst 6.7% of the respondents identified that it was not 

important. This indicates that at least a third of the respondents are unaware of the impact of 

genetically modified crops. This does not align with the sentiments of Ghimire et al. (2023), 

Mohan (2023) and Rock et al. (2023), which indicate the importance of genetically modified 

foods in South Africa. 

 

The impact of pesticides and herbicides was largely not known by 36.7% of the respondents, 

whilst others considered it as not important (30% rated between 1 to 2). As a country that 

focuses on agriculture, the use of these substances has harsh impacts on both human health and 

the environment, according to Pazikowska-Sapota et al. (2020). This is an area of concern as it 

shows that 66.7% (rating of 1, 2 or don’t know) of the respondents are not aware of the 

significant risk that pesticides and herbicides have on human health, as noted by Raza et al. 
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(2019). The lack of knowledge on this factor is alarming and it should be addressed through 

the use of training programmes with CIPLA Medpro Manufacturing staff. Over a fifth (23.3%) 

of staff identified the use of pesticides and herbicides to be important (rating between 4 to 5), 

which is in line with that of Pazikowska-Sapota et al. (2020) and Raza et al. (2019), who note 

that this is critical to human health. 

 

Over half of the respondents (53.3%) identified that poor farming practices are an area of 

concern (ratings 3 to 5). This indicates that over half the population of CIPLA Medpro 

Manufacturing logistics employees recognise the impact of poor farming practices, which is 

aligned with the insights of Stange et al. (2021), who state that poor farming practices threaten 

both human and environmental systems. More than one fifth (23.3%) of the respondents 

indicated that they do not know what is meant by poor farming practices, indicating that a 

number of respondents are unaware of the impact of poor farming practices, which are critical 

to the well-being of communities, as noted by Jin et al. (2018). Over a fifth (23.3%) of the 

respondents indicated that poor farming practices are not that important (rating 1-2), which is 

reflective of the perception that many respondents are not exposed to poor farming practices 

and, as such, they do not have knowledge on its impact on their lives.  

 

Half of the respondents considered nuclear power to not be an important factor (rated 2 or 1) 

affecting them. This is an explicable result as it is not a prevalent concern in South Africa, 

where the primary source of energy is fossil fuels. A further 26.7% of the respondents stated 

that they did not know, which may relate to their lack of exposure to concepts of nuclear power, 

which is not common in South Africa.  This could be a result of exposure to information on the 

impacts and effects caused by nuclear power. Only 23.3% of the respondents indicated that 

nuclear power is important to some degree (rated 3 and above). These responses are aligned 

with those of Abdullah et al. (2023) and Kivi (2018), who state that nuclear energy poses 

serious concerns to the environment and human health globally and should be closely 

monitored by all countries due to the expansive nature of the negative impacts of this type of 

energy. 

 

The use of fossil fuels was rated as moderately important by 36.7% of the respondents, 

however, 33.3% of the respondents stated that they did not know. Fossil fuels contribute to 

climate change, according to Majeed et al. (2023). This is concerning as the burning and 

extraction of fossil fuels are identified as a barrier to sustainable development by Denchak 
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(2018), Gunjyal et al. (2023) and Rahman and Thurston (2020). Gunjyal et al. (2023) further 

state that burning fossil fuels increases habitat destruction, water pollution and air pollution. If 

33.3% of the respondents are unaware of what fossil fuels are, decisions such as the choice of 

low-carbon emission vehicles would not be an option that they are likely to consider. This 

motivates the lack of the use of low-carbon emission vehicles that had been identified during 

the key informant interview. The lack of knowledge and importance given to fossil fuels should 

be addressed by CIPLA as it would hinder the adoption of clean energy by the organisation. 

Only 10% of respondents consider fossil fuels to be important (rating of 4 to 5), which suggests 

that many respondents are unaware of the impact of the burning of fossil fuels and the 

importance of changing over to clean energy or reducing the consumption of this harmful 

method of energy generation. According to Xie et al. (2020), a lack of awareness is concerning, 

as burning fossil fuels is a key contributor to climate change. 

 

Overall, the most important environmental issues impacting respondents (rating of 5) were 

poverty (63.3%), land pollution (43.3%), hazardous waste (33.3%), traffic congestion (33.3%), 

water pollution (33.3%) and air pollution (33.3%). The survey responses are similar to those 

of Hale et al. (2019) and Hopper (2020), who discuss Maslow’s hierarchy of needs and 

highlight the importance of health and safety prior to the enrichment of society and the 

environment. The results depicted are also closely related to the core areas of concern in South 

Africa, which is supported by Mangachena and Pickering (2023), Olutola and Wichmann 

(2020) and Sgqolana (2021). The least important environmental issues impacting respondents 

(rating of 1) were nuclear power (36.7%) and pesticides and herbicides (20%), with 

deforestation (6.7%), use of fossil fuel (6.7%), genetically modified crops (6.7%), loss of 

wildlife (6.7%) and poor farming practices (6.7%). Respondents’ responses are aligned with 

the assertions of Kivi (2018), Pazikowska-Sapota et al. (2020), Rani (2021), Raza et al. (2020) 

and Stange et al. (2021), but also raise areas of concern on the lack of knowledge of the impacts 

that the identified factors have on society and the environment. The least understood impacts 

(don’t know) were that of pesticides and herbicides (30%), genetically modified crops (26.7%), 

population explosion (23.3%) and nuclear power (23.3%). The lack of knowledge by 

respondents provides critical insight into areas of development for staff working at CIPLA 

Medpro Manufacturing. It is important to note that these areas of development are important 

to understand in a personal capacity but are not directly aligned with processes conducted by 

CIPLA Medpro Manufacturing. The results also reflect that the majority of responses were 
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rated as 3. This suggests that respondents are beginning to understand the importance of 

environmental issues but have not yet understood each environmental issue to rate it as 4 or 5. 

 

Figure 5.2 reflects the results of a question that was posed in the survey to determine if 

respondents felt that climate change would impact Cipla Medpro Manufacturing. If 

respondents indicated that it would impact the organisation, they were requested to identify 

how it would impact the organisation, which is reflected in Figure 5.3. Respondents were also 

given the choice of indicating that they did not know the impact.  The purpose of this question 

was to determine whether respondents were aware of one of the core drivers of sustainable 

initiatives, which is climate change, as noted by Nguyen et al. (2023). 

 

 

Figure 5.2: Respondents’ perception of climate change having an impact on CIPLA (n=30, in 

%) 

 

A third of the respondents (66.7%) did not know if climate change would impact CIPLA South 

Africa. This is concerning as it indicates that the majority of logistics staff at CIPLA Medpro 

Manufacturing do not understand the impact of climate change on business, which is of critical 

importance, as noted by Hervani et al. (2022) and Sindhwani et al. (2023) as it directly impacts 

the pharmaceutical industry through the increased burden of disease and supply chain 

disruptions. This indicates that business will be severely impacted, especially the 

pharmaceutical industry. This is also a cause for concern, as Shashi (2022) indicates that the 
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pharmaceutical industry is also a significant contributor to climate change. Thirty percent of 

the respondents stated that climate change would have an impact on CIPLA South Africa, 

which aligns with the assertions of  Hervani et al. (2022), Qin et al. (2023), Routt (2021) and 

Sindhwani et al. (2023) who indicate that climate change will adversely impact business and 

profitability. One respondent (3.3%) felt that climate change would have no impact on 

business. This goes against the insights of Dietz et al. (2020), Malhi et al. (2020), Qin et al. 

(2023) and Routt (2021), who identified that climate change will directly impact life on Earth, 

causing disruptions in supply and demand patterns as well as habitat destruction causing 

shortages of raw materials. Only 30% of the Logistics Department at CIPLA Medpro 

Manufacturing had an understanding of the impact of climate change on CIPLA Medpro 

Manufacturing. This is concerning as it indicates that 70% of staff in the Logistics Department 

are unaware of the risks that the business will face due to climate change, which directly relates 

to the risk identification theory as noted by Bommasani et al. (2021), Buganova et al. (2021) 

and Joshi (2023). This is also noted in a statement by the key informant, who acknowledges 

the lack of understanding by stating: 

 

Climate change should be considered the number one challenge, as it affects the entire 

world. The benefits of adhering to good environmental practices are to create a safer 

environment and possible cost savings. Currently, the perspective with regard to 

environmental sustainability is negative, as companies and individuals do not 

understand how important it is. If they did, they would place greater importance on 

environmentally-friendly practices. 

 

As noted earlier, Figure 5.3 highlights the respondents’ responses as to how they think climate 

change will impact CIPLA Medpro Manufacturing. Of the nine respondents (30%) who 

identified that climate change would impact CIPLA Medpro Manufacturing, only seven 

(23.3%) provided a response as to what the impact would be, which indicates that two 

respondents did not provide any motivation for their answer. The purpose of probing further 

into the respondent's insights was to identify the validity of responses by determining if the 
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respondents actually understood the impact. Responses were grouped thematically based on 

themes identified in the literature and arranged from highest to lowest frequency of responses. 

Figure 5.3:  Respondents' motivation (if yes) on the impact of climate change on CIPLA 

South Africa (n=9) 

Three respondents indicated that climate change would increase business costs, which is 

aligned with the assertions of Bauer and Rudebusch (2023), who indicate that climate change 

increases business costs through supply chain destruction, damage to infrastructure and 

shortages of raw materials. Two respondents also indicated that it improved business 

performance, which goes against the assertions of Bauer and Hervani et al. (2022) and Routt 

(2021), Rudebusch (2023) and Sindhwani et al. (2023), who indicate that climate change 

negatively impacts business performance. This could suggest that these respondents are 

actually not knowledgeable of the impact of climate change on the organisation. One 

respondent indicated that it would reduce business performance, which is aligned with the 

perceptions of Bauer and Hervani et al. (2022) and Routt (2021), Rudebusch (2023) and 

Sindhwani et al. (2023), who state that climate change negatively impacts business 

performance through a reduction in supply chain performance, shortages in raw materials and 

damage to infrastructure. A lack of government support was identified as a possible impact of 

climate change by one respondent. This assumption does not directly relate to climate change, 

as noted by the insights of Routt (2021) and Sindhwani et al. (2023), which leads to the 

perception that the respondent does not fully understand the concept of climate change.  
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These responses are an area of concern as they indicate that of the nine respondents who 

identified that climate change would impact CIPLA Medpro Manufacturing, only four showed 

evidence that they understood how it would impact the organisation. This could also impact 

the motivation of employees to adopt green logistics initiatives, as Nguyen et al. (2023) note 

that climate change acts as a driver of sustainable initiatives.  

 

Table 5.6 highlights the impact that various factors have on climate change to determine 

respondent's awareness of the key contributors to climate change. Respondents were given the 

option to choose between (1) no impact, (2) little impact and (3) significant impact. 

Respondents were required to provide a response for each factor, however, some respondents 

did not respond to the question, which promoted the addition of another column to indicate 

how many respondents did not respond to each factor. Factors were arranged from highest to 

lowest based on their significance as contributors to climate change. The question also required 

the respondents to motivate their answer but there was no additional space provided, which 

was an oversight by the researcher. 

 

Table 5.6: Causes of climate change according to respondents' perception (n=30, in %) 

Issues No 

response 

No 

impact 

Little 

impact 

Significant 

impact 

Emissions from industry/ factories - 3.3 13.3 83.3 

Deforestation (cutting of trees/ forests) 3.3 3.3 13.3 80 

Emissions from vehicles (cars, trucks, 

buses) 

- 3.3 16.7 80 

Increase in human population and 

consumption 

3.3 6.7 16.7 73.3 

Ozone layer depletion from 

chlorofluorocarbons (gases from 

refrigerants, cleaning solvents, and 

aerosol propellants) 

6.7 13.3 20 60 

Waste disposal 6.7 3.3 30 60 

Energy generation from fossil fuels 

(coal, oil, gas) 

- 6.7 40 53.3 

Nuclear testing - 30 30 40 

 

Respondents were asked to identify the causes of climate change. Table 5.6 shows the 

respondents’ responses, and results have been arranged from highest to lowest based on 

significant impact. As seen in Table 5.6, the majority of the respondents identified the 
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following issues to have a significant impact on climate change: emissions from industry and 

factories (83.3%), deforestation (80%), emissions from vehicles (80%), an increase in human 

population (73.3%), depletion of the ozone layer (60%), and waste disposal (60%). 

Respondents’ responses are validated by Deb (2019),  Denchak (2018), Kim (2021), Rosenberg 

(2021) and Sharma et al. (2021), who highlight the negative impacts of the above-mentioned 

factors on climate change.  

 

The impact of energy generation from fossil fuels and nuclear testing on climate change 

received mixed responses, with 53.3% and 40% of the respondents considering these issues to 

have a significant impact, respectively. On the other hand, around 46.7% and 60% of the 

respondents considered energy generation from fossil fuels and nuclear testing to have little to 

no impact on climate change, respectively, which goes against the assertions of Donaghy 

(2021), Kabir et al. (2023), Majeed et al. (2023), Plantinga and Scholtens (2021) and Rahman 

and Thurston (2020) who show that there is a direct link between the burning of fossil fuels 

and climate change.  This is a concerning statistic as logistics and transportation directly 

contribute to the burning of fossil fuels, as identified by Agyabeng-Mensah (2020), and this 

would suggest that the Logistics Department does not understand their impact on climate 

change. El-Said (2020) and Kivi (2018) identified that nuclear testing directly impacts climate 

change. This is challenged by Carter and Pradipta (2020), who argue that there is a lack of 

evidence to determine that nuclear testing has a significant impact on climate change. Kivi 

(2018) further adds that presuming that the entire process of nuclear testing is taken into 

consideration, including the extraction of uranium, the impact on climate change is evident. 

With 60% of the respondents stating that nuclear testing has little to no impact on climate 

change, it may allude to a lack of understanding of nuclear testing, which is not surprising 

considering that South Africa is not actively involved in nuclear testing and there is not much 

social media awareness of the impact of nuclear testing on climate change in South Africa.  

 

This indicates that while there is a high level of awareness amongst logistics staff members at 

CIPLA Medpro Manufacturing on factors impacting climate change, some employees do not 

understand climate change or, alternatively, the impact of supply chain processes on the 

external environment. According to Mashala (2018), awareness is a key driver of employee 

involvement in sustainable initiatives. Neirotti (2020) indicates that employee involvement is 

critical to the successful implementation and maintenance of sustainable initiatives within an 
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organisation. Therefore, based on the above results, employees at CIPLA Medpro 

Manufacturing are likely to support GSCM and green logistics initiatives.  

 

Table 5.7 indicates respondent’s opinions on the meaning of the concept of green logistics, 

which is a question that was posed in the survey and required respondents to define the concept. 

Respondent's answers were grouped thematically, according to the interpretation of responses. 

Themes and concepts discussed in the literature review were used to categorise responses. 

Responses were arranged from the highest to lowest based on the number of responses in each 

category. 

 

Table 5.7: Respondents’ opinion on the definition of green logistics (n=30) 

 Frequency % 

Don’t know 13 43.3 

Improving the environmental performance of the 

organisation through the Logistics Department  

6 20 

No response 5 16.7 

Sustainable policies and practices 1 3.3 

Improving environmental performance 1 3.3 

Waste reduction  1 3.3 

Corporate social responsibility 1 3.3 

Damage was done to the environment 1 3.3 

Recycling 1 3.3 

 

An overwhelming response is that 43.3% of logistics staff members at CIPLA Medpro 

Manufacturing do not know what is meant by green logistics. This is very concerning, 

considering it is imperative to sustainable development, as noted by Nikseresht et al. (2023), 

Shu et al. (2023) and Wang et al. (2018). Another concern is that even though, as identified by 

the key informant, CIPLA Medpro Manufacturing is involved in green logistics activities, the 

logistics team, who are the implementors of green logistics initiatives, do not understand the 

concept. This ties back to the stakeholder theory that highlights the importance of stakeholder 

awareness and knowledge management, as noted by Ali et al. (2023), Brogi et al. (2022), 

Maskrey et al. (2023), Rodríguez-Espíndola et al. (2022) and Zouari‐Hadiji (2023).  

 

Only 20% of the respondents’ responses were accurate on the definition of green logistics. This 

is a huge concern as CIPLA Medpro Manufacturing is involved in a number of green logistics 

initiatives, but 80% of the logistics team at CIPLA Medpro Manufacturing does not understand 

the definition of green logistics. This could have a direct impact on the performance of green 
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logistics initiatives based on the internal stakeholder theory, as noted by Brogi et al. (2022).  

Even though the organisation focuses on green logistics initiatives, it can be identified that 

most of the Logistics Departments at CIPLA Medpro Manufacturing do not understand the 

concept, which impacts the success of the implementation and adoption of GSCM initiatives, 

according to Rodríguez-Espíndola et al. (2022). According to Maskrey et al. (2023) and Zouari‐

Hadiji (2023), the awareness of stakeholders and employees also directly impacts the theory of 

risk identification, which states that if employees are not knowledgeable about the operations 

of a business, it will be difficult for them to pick up potential risks. This directly impacts the 

success rate of initiatives such as GSCM, according to Maskrey et al. (2023) and Zouari‐Hadiji 

(2023). Five of the respondents (16.7%) left this question blank, which is perceived as a lack 

of knowledge, as this has not been the trend in previous questions. This adds to the 

interpretation that most logistics staff members at CIPLA Medpro Manufacturing do not 

understand the concept of green logistics, which is a critical area of concern, as noted by Brogi 

et al. (2022) and Rodríguez-Espíndola et al. (2022).   

 

One respondent identified that it was linked to sustainable practices and policies that align with 

insights by Wang et al. (2020), who agree that green logistics involves various practices by an 

organisation that are aligned with sustainable efforts. Another respondent stated that it involved 

improving environmental performance, which correlates to the insights of Nikseresht et al. 

(2023), Shu et al. (2023) and Wang et al. (2020), who indicate that green logistics is aimed at 

reducing the environmental impact of operations and processes. One respondent highlighted 

waste reduction as a possible definition of green logistics, which is aligned with the insights of 

Alves (2019), who indicates that green logistics is used to minimise ecological impact. 

According to Nikseresht et al. (2023), Rodrigue et al. (2017) and Wang et al. (2020), waste 

reduction is one of the aims of green logistics, however, it is not the definition of green logistics.  

Another respondent identified green logistics as being corporate social responsibility, which 

aligns with the perceptions of Epstein et al. (2018), who identify green practices as being an 

element of sustainable development. However, this does not align with the assertions of Wang 

et al. (2018), who assert that it is aimed at improving environmental performance and reducing 

costs that relate to Sustainable Development Goals rather than corporate social responsibility. 

One respondent stated that green logistics indicates that damage was done to the environment. 

This aligns with the assertions of Alves (2019) and Nureen et al. (2023) that show that green 

logistics has been developed to facilitate sustainable development, which is used as a method 

to reduce environmental degradation; it does not identify green logistics as damage to the 
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environment. This suggests that the respondent does not know the meaning of green logistics. 

One respondent identified green logistics as recycling. Although it is a practice used in the 

Logistics Department to improve environmental performance, it does not define green logistics. 

It is assumed that the respondent relates green logistics to the practices conducted in the 

Logistics Department to ‘green’ operations, as recycling was identified by the key informant 

as an initiative conducted at CIPLA Medpro Manufacturing.  

 

Table 5.8 highlights respondents’ opinions on the meaning of GSCM to determine if they are 

familiar with the concept. This question was used as a follow-up to the previous question, 

which focused on respondent's opinions of the concept of green logistics, which is depicted in 

Table 5.7, to determine which concept respondents were more aware of as green logistics is a 

developing concept, whilst GSCM has a more prominent concept used in the ‘greening’ of 

supply chains, as noted by Abdel-Baset et al. (2019) and Islam et al. (2023). Respondent's 

answers were grouped thematically, according to the interpretation of responses. Themes and 

concepts discussed in the literature review were used to categorise responses. Responses were 

arranged from the highest to lowest based on the number of responses in each category 

 

Table 5.8: Respondents' opinions on the concept of GSCM (n=30) 

Opinion Frequency % 

Don't know 13 43.3 

Environmentally-friendly supply chains 7 23.3 

No response 4 13.3 

Environmentally-friendly production 1 3.3 

Environmentally-friendly products 1 3.3 

Managing business sustainably 1 3.3 

Minimising the environmental impact of the supply 

chain 

1 3.3 

Recycling 1 3.3 

Sourcing responsibly 1 3.3 

 

Almost half of the respondents (43.3%) indicated that they did not know the meaning of 

GSCM. This is similar to the respondents’ responses to green logistics in Table 5.5. This 

indicates that these respondents do not have an understanding of sustainable initiatives within 

the supply chain. This ties back to the concern that the logistics team at CIPLA Medpro 

Manufacturing, although involved with GSCM initiatives, do not understand the concept of 

practices that they conduct. According to Govindan et al. (2017), this can adversely impact 

green initiatives and can even be identified as a barrier to the adoption of green logistics 
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initiatives. This is also an area of concern as logistics staff members are charged with the 

implementation of these initiatives and, if they are not knowledgeable, it can impact the 

implementation of this initiative, as noted by Martínez-Peláez et al. (2023).  This question was 

also left blank by 13.3% of the respondents, which could be the result of either a lack of 

knowledge or simply a lack of interest by these respondents. This is concerning as it indicates 

either a disinterest or a lack of knowledge of GSCM by CIPLA Medpro Manufacturing 

logistics staff. Both of these results are an area of concern as they directly impact the risk 

identification theory and internal stakeholder theories, which directly influence the success rate 

of GSCM initiatives, as noted by Ali et al. (2023), Brogi et al. (2022), Maskrey et al. (2023), 

Rodríguez-Espíndola et al. (2022) and Zouari‐Hadiji (2023). 

 

More than a fifth of the respondents (23.3%) stated that GSCM is involved with 

environmentally-friendly supply chains, which correlates with the sentiments of Herbon and 

Tsadikovich (2023), Khan (2018), Ojijo (2023) and Zaid et al. (2018) who identify that GSCM 

is indeed the adoption of green practices within a supply chain to improve environmental 

performance. One respondent indicated that it involved environmentally-friendly production, 

which aligns with assertions by Ojijo (2023) and Zaid et al. (2018), indicating that it is one of 

the key purposes of GSCM. Environmentally-friendly products were identified as a possible 

definition of GSCM, which is the end product of GSCM initiatives, according to Zaid et al. 

(2018). Although this is not completely correct, it does feed into the greater purpose of GSCM, 

which suggests that the respondent is beginning to understand the concept of GSCM. One 

respondent indicated that it involves managing businesses sustainably, which is aligned with 

assertions by Khan (2018) and Ojijo (2023), and suggests that GSCM focuses on incorporating 

sustainable practices into business operations. Minimising the environmental impact of the 

supply chain was identified by one respondent as a possible definition of GSCM. This aligns 

with the sentiments of Srivastava (2022) who identifies that GSCM is aimed at the reduction 

of carbon emissions and minimising waste. However, Khan (2018) states that it is focused on 

the addition of value, which in turn improves environmental performance. One respondent 

identified GSCM as recycling, which does not describe the GSCM as an initiative but rather 

an element of this green practice. Pan et al. (2019) note that recycling is one of the key attributes 

of any green initiative, however, this is not substantial enough to define GSCM. As indicated 

by Khan (2018) and Ojijo (2023), GSCM involves a number of processes and practices 

throughout the supply chain and not just one element.  
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Sustainable sourcing was identified as another definition of GSCM, which only identifies one 

element of GSCM. Haiyun et al. (2021) assert that procurement is an element of GSCM but 

highlights that it also involves manufacturing, distribution, warehousing, and transportation. 

This emphasises that it involves a number of different processes and operations rather than just 

a singular process. It is evident that the logistics employees at CIPLA Medpro Manufacturing 

are not fully aware of the concept of GSCM even though they are involved with these 

operations on a daily basis. This is concerning since, according to Grijalvo and García-Wang 

(2023), Tseng et al. (2019) and Siripipatthanakul et al. (2023), GSCM and ‘going green’ is the 

only way forward for the world's economies as it ensures that sustainable development is 

achieved, which was also noted by the theory of green logistics, which was discussed in 

Chapter 2. As indicated by the above discussion, only 23.3% of the respondents have a clear 

understanding of GSCM and its purpose, 20% have some idea of the meaning of GSCM and 

56.7% of the respondents do not have a sufficient understanding of this initiative. 

 

Figure 5.4: Respondents' satisfaction with the encouragement of the adoption of GSCM 

practices in the workplace (in South Africa specifically) 

 

Two respondents (6.7%) identified that they believe that South Africa is currently doing 

enough to support the adoption of GSCM initiatives. This indicates that 93.3% of the 
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respondents either do not believe that enough is being done in South Africa to encourage 

GSCM policies or that they do not know if enough is being done to support GSCM initiatives. 

A third of the respondents (66.7%) did not know if the country was doing enough to encourage 

the adoption of GSCM practices in the workplace. This can be related to insights from Table 

5.7 and Table 5.8 that indicate that a number of respondents were unaware of the concept of 

GSCM and green logistics. This is a concerning finding as it indicates that the majority of the 

Logistics Department at CIPLA Medpro Manufacturing does not understand GSCM and they 

are required to support and implement this initiative. This also ties back to the internal 

stakeholder theory that indicates that internal stakeholders, such as employees, have a 

significant role in the implementation of business initiatives and a lack of awareness negatively 

impacts the performance of these initiatives, as noted by Brogi et al. (2022), Rahardja (2023) 

and Rodríguez-Espíndola et al. (2022). This also indicates that the respondents are unaware of 

government policies as the South African government has adopted a number of policies to 

support the transition toward sustainable development, as noted by The Department of 

Forestries, Fisheries and the Environment (2022). Over a quarter (26.7%) of the respondents 

indicated that not enough was being done in South Africa to encourage the adoption of GSCM 

initiatives, which correlates with the response of the key informant who highlighted the lack of 

auditing and drive towards GSCM initiatives by government policy. 

 

Figure 5.5 explores the respondents’ suggestions to improve the drive towards the adoption of 

GSCM initiatives in South Africa, if they perceived that not enough was being done to promote 

the initiative. Only respondents who stated that not enough was being done to encourage 

GSCM in South Africa were required to provide a motivation. Of the eight respondents (26.7%) 

who indicated that not enough was being done (as noted in Figure 5.3), six provided responses 

which were grouped thematically and arranged from highest to lowest based on the frequency 

of responses to each theme.  
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Figure 5.5: Respondents' suggestions (if no) on methods to encourage the adoption of GSCM 

practices in the workplace 

Two respondents stated that there is not enough awareness of sustainability, which indicates 

that more could be done to promote this initiative. This ties back to the sustainable development 

theory, which highlights the importance of sustainable development in the improvement of the 

economic and environmental performance of a country, as noted by Chams and García-

Blandón (2019) and Diab and Nasr (2023). Two respondents felt that there should be financial 

incentives in place to improve the adoption of GSCM initiatives by organisations. This goes 

against the assertions of the Department of Forestries, Fisheries and the Environment (2022) 

that highlight a number of ‘green taxes’ in place by the South African government to act as 

drivers to the adoption of GSCM initiatives by businesses. However, insights by Abdel-Baset 

et al. (2019) substantiate respondents' answers by stating that financial incentives would further 

promote the adoption of GSCM initiatives by businesses. One respondent identified that the 

government should develop a sustainable policy. This goes against assertions by the 

Department of Forestries, Fisheries and the Environment (2022), which suggests that there are 

a number of policies in place by the government to promote the adoption of green initiatives 

such as GSCM. The most common policies guiding the adoption of sustainable initiatives are 

the South Africa National Framework for Sustainable Development, the Ten-year Innovation 

Plan, the Industrial Policy Action Plan, the 2009 Framework Response to the International 

Economic Crisis and the New Growth Path (Department of Forestries, Fisheries and the 

Environment, 2022). This leads to the assumption that either the respondents lack knowledge 

of government policies or that respondents perceive that policies are insufficient, and further 

development of policies is required.  
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The key informant also identified that the South African Health Products Regulatory Authority 

should develop a more effective policy on the adoption of GSCM initiatives, which supports 

respondents’ responses. This is an area of concern, according to Epstein et al. (2018), Sun et 

al. (2023) and Trevisan et al. (2023), as government policies fulfil a crucial role in the adoption 

of GSCM initiatives. One respondent stated that governments should implement inspections to 

ensure that GSCM initiatives are being adopted by organisations, which was a concern that was 

also highlighted by the key informant. This reflects the element of government control on 

policies, which is a crucial element in ensuring GSCM initiatives are adopted, according to Sun 

et al. (2023), Trevisan et al. (2023) and Ziolo and Ghoul (2019). This also suggests that even 

though government policies are important, the control of these policies is equally important in 

ensuring the successful adoption of GSCM initiatives by the industry. 

 

Table 5.9 focused on respondents’ perceptions as to whether businesses, non-profit 

organisations or government should be driving GSCM initiatives. The levels of government 

were also broken down into national, provincial and local. The question was aimed at 

determining, which entity was best placed to take the lead to promote GSCM as well as to 

determine which entities respondents perceived should be involved and which should not. 

Results were arranged from highest to lowest based on the number of responses indicating that 

the entity should take the lead. It is also important to note that respondents were not limited to 

one choice in each field and they could choose the same option for each entity.  

 

Table 5.9: Respondents' perception of the best-placed entity for the promotion of GSCM 

practices within the industry (n=30, in %) 

 Should take 

the lead 

Be involved but 

not take the lead 

Not be 

involved 

No 

answer 

National government 96.7 - - 3.3 

Business and industry 50 33.3 3.3 13.3 

Provincial government 46.7 30 3.3 20 

Local government 23.3 50 6.7 20 

Non-governmental 

organisations 

23.3 40 20 16.7 

 

Almost all respondents (96.7%) indicated that the national government should take the lead in 

promoting GSCM initiatives, which is aligned with the sentiments of Veitch (2020) and Zighan 

et al. (2023), who state that the pharmaceutical industry is highly regulated by the national 

government. This also correlates with Kim et al. (2023) who state that regulations are a 
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necessity within the pharmaceutical sector and are reflective of respondents’ position as they 

work within the pharmaceutical industry and most likely understand the importance of 

government regulations. Based on respondents’ responses, it is evident that they perceive that 

the national government should be driving GSCM, which is also aligned with Ziolo and Ghoul 

(2019), who state that government regulations are a critical driver for the adoption of GSCM 

initiatives. This is also aligned with the key informant who indicated that government and 

governing bodies need to implement better policies to promote GSCM initiatives. One 

respondent did not respond to this question, this is a relatively small number and indicates that 

this respondent most likely did not have a good understanding of the impact of the national 

government on GSCM. 

 

Half of the respondents stated that businesses and industry should take the lead. This suggests 

that half of the logistics team at CIPLA Medpro Manufacturing believes that the business has 

to take the lead in the implementation of GSCM initiatives, which is aligned with the 

sentiments of Agyabeng-Mensah (2020), Mughal et al. (2023) and Rakhmangulov et al. (2017) 

who highlight the prominent role that businesses play in driving GSCM initiatives. This is also 

aligned with the insights of Pan et al. (2019), who agree that businesses fulfil a crucial role in 

a circular economy, and the adoption of sustainable practices by industry is paramount to 

change from a linear to a circular economy. A third of the respondents (33.3%) indicated that 

businesses should be involved but not take the lead. This is concerning as it indicates that it 

should not be the duty of the industry to promote GSCM even though businesses are the 

implementors of this initiative, according to Tseng et al. (2019). One respondent indicated that 

businesses should not be involved in promoting GSCM initiatives, which indicates that the 

respondent does not have a strong understanding of the concept as businesses are the 

implementors of these initiatives. Some respondents (13.3%) did not respond to this question, 

which is reflective of respondents’ responses in Table 5.5 that highlighted that a number of 

respondents do not fully understand the concept of GSCM.  

 

According to 46.7% of the respondents, the provincial government should take the lead, which 

indicates that respondents also perceive that the promotion of GSCM initiatives should be 

micromanaged from a provincial level. This also aligns with the sentiments of Torres-Delgado 

et al. (2023), who identify that the provincial government plays a crucial role in the adoption 

of GSCM initiatives. Thirty percent of the respondents stated that the provincial government 

should be involved in promoting GSCM initiatives but not take the lead, which goes against 
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the assertions of Wu (2023), who states that the provincial government is critical in driving 

compliance within the pharmaceutical sector. These responses correlate with previous ones that 

suggested that the national government should take the lead. One respondent identified that the 

provincial government should not be involved in promoting GSCM initiatives, which goes 

against the sentiments of Torres-Delgado et al. (2023), who indicate that the government should 

be involved in sustainable development at all levels. Twenty percent of the respondents did not 

respond to the question, which suggests that they do not understand the various levels of 

government or the role that they fulfil in complying with government regulations. 

 

Over a fifth of the respondents (23.3%) identified that local government should take the lead 

in promoting the adoption of GSCM initiatives. This aligns with the assertions of Trevisan et 

al. (2023) who identify that local or municipal government is the most significant when it 

comes to ensuring environmental compliance by organisations. Half of the respondents 

identified that local government should be involved but not take the lead, this suggests that 

respondents perceive that the promotion of GSCM initiatives should be prioritised by higher 

levels of government, as indicated in previous responses. Two respondents indicated that local 

government should not be involved with the promotion of GSCM initiatives, which goes 

against the sentiments of Sun et al. (2023), who indicate that local government is a core element 

in the promotion of GSCM initiatives. Twenty percent of the respondents did not respond to 

this question, which emphasises the perception that some respondents do not understand the 

various levels of government as the same number of respondents did not respond to the 

previous question on provincial government. 

 

Over a fifth of the respondents (23.3%) indicated that non-governmental organisations should 

take the lead in promoting GSCM initiatives, which suggests that the private sector should be 

the driver of this green initiative. This is aligned with the assertions of Sharma et al. (2021), 

who identify the importance of the private sector in the creation of a circular economy. Forty 

percent of the respondents indicated that non-government organisations should be involved but 

not take the lead. This highlights the perceptions of the logistics staff members at CIPLA 

Medpro Manufacturing in the previous questions and key informant interview, which indicated 

that the government was best situated to promote GSCM initiatives but businesses also fulfilled 

a key role in the adoption of these initiatives. Twenty percent of the respondents indicated that 

non-governmental organisations should not be involved with the promotion of GSCM 

initiatives. This is again aligned with responses by respondents indicating that the government 
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should be the core promoter of GSCM initiatives. However, this goes against the insights of 

Blythe (2019), who identifies that both private and public sectors should be involved in 

promoting GSCM initiatives. Less than a fifth of the respondents (16.7%) did not respond to 

this question, suggesting that they most likely did not place significance on this potential driver 

of GSCM initiatives.  

 

According to the responses, the national government should take the lead in promoting GSCM 

within the pharmaceutical industry. This is aligned with the assertions by Veitch (2020) and 

Zighan et al. (2023), who state that government intervention is critical in the adoption of 

sustainable initiatives. This also correlates with the claims of Ziolo and Ghoul (2019) that 

highlight the importance of government support for sustainable development through policies 

and regulations. However, respondents’ responses oppose the assertions of Blythe (2019) that 

indicate that both the government and industry should be held equally accountable for the 

adoption of sustainable practices and a circular economy. A number of respondents do not 

understand the role that the local and provincial governments fulfil in promoting GSCM 

initiatives. An important theme identified is that the national government policy has a 

significant effect on the adoption of GSCM and green logistics initiatives within the 

pharmaceutical sector.  This is supported by Asongu and Odhiambo (2019), Cavagnaro and 

Curiel (2017), and Ziolo and Ghoul (2019), who highlight that the link between government 

policy and the adoption of green initiatives is positive, therefore, it can be assumed that when 

the national government establishes sustainable policies, more organisations adopt green 

initiatives. This suggests that national government policies are crucial to driving GSCM and 

green logistics policies within the pharmaceutical sector in South Africa. 
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Figure 5.6: Respondent's views on whether a mandatory policy should be implemented by the 

government to promote GSCM policies within the industry  

 

According to respondent responses depicted in Figure 5.6, the majority of the respondents do 

not perceive that the government should implement mandatory GSCM policies for industry. 

This question was posed to determine if respondents perceived that mandatory regulation 

would be the best way to drive sustainability within the supply chains of industries. 

Respondents were required to provide a motivation for their response, which is further 

discussed in Table 5.10. 

 

Two-thirds of the respondents (66.7%) identified that the government should implement 

mandatory GSCM policies, which is a good indication that most logistics employees at CIPLA 

Medpro Manufacturing support green initiatives and would like mandatory policy driving 

GSCM. This is aligned with the perception of Zighan et al. (2023), who assert that government 

policies are key contributors to the movement toward GSCM. This is also supported by Abdel-

Baset et al. (2019), Hong et al. (2019), Sun et al. (2023), Veitch (2020) and Ziolo and Ghoul 

(2019). A third of the respondents (33.3%) identified that governments should not implement 

mandatory policies on GSCM. This goes against the views of Sun et al. (2023) and Zighan et 

al. (2023), who state that the government should be involved in driving the adoption of GSCM 

practices. It is important to note that CIPLA Medpro Manufacturing is a private organisation, 

and if policies are made mandatory, it limits an organisation's ability to use a number of 
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techniques to improve its financial performance, as noted by Shamsuzzoha et al. (2020). A very 

interesting finding is that 96.7% of the respondents supported the national government taking 

the lead in promoting the adoption of GSCM initiatives (Table 5.10) but only 66.7% would 

like a mandatory policy to be implemented. This suggests that 30% of the respondents do not 

want mandatory policy even though they would like the national government to lead the 

promotion of GSCM initiatives. This suggests that they have a possible negative perception of 

the implementation of the mandatory policy. This is aligned with the sentiments of Epstein et 

al. (2018), which identifies that without a balance of the three pillars of sustainability, 

sustainable development cannot be achieved. This is aligned with the sentiments of Fischer et 

al. (2023) and Maciková et al. (2018), who highlight that a business' aim is to achieve a 

financial benefit and, therefore, financial performance is the core of most private organisations. 

 

Table 5.10 indicates respondents’ responses to the motivation behind their initial response to 

the question of whether the government should implement mandatory policy. Respondents 

were requested to provide a motivation irrespective of whether they agreed or disagreed that 

the government should make GSCM policies mandatory. It is important to note that only seven 

respondents provided a response and that all responses were only from those who agreed that 

GSCM policies should be made mandatory.  

 

Table 5.10: Respondents' motivation for government implementation of mandatory GSCM 

policies (n=7) 

Motivation Frequency Percent 

To preserve the future of humankind 1 14.3 

It directly impacts business 1 14.3 

It directly impacts the government 1 14.3 

Duty of everyone 1 14.3 

The most effective way to ensure the adoption of GSCM 1 14.3 

Government controls industry 1 14.3 

The government can enforce GSCM practices 1 14.3 

 

 

One respondent identified that the government should implement mandatory GSCM policies 

as it would preserve the future of humankind. This aligns with Keser (2023) and Wamsler 

(2020), who indicate that sustainable development initiatives are focused on ensuring the well-

being of future generations. The direct impact on business was identified by one respondent as 

another motivating reason for the government to implement mandatory policy. This is similar 

to the assertions of Trevisan et al. (2023) and Ziolo and Ghoul (2019), who identified that 
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government policies and taxes have a direct impact on businesses in both a financial and 

operational aspect. One respondent indicated that the implementation of mandatory policy on 

GSCM would also directly impact the government. This correlates to the sentiments of Zighan 

et al. (2023), which indicate that the implementation of GSCM initiatives would impact the 

environment and ensure that living conditions in countries and provinces are sustained.  One 

respondent also identified that it is the duty of everyone as a motivating reason for the 

mandatory implementation of GSCM initiatives. This is aligned with the assertions of Kim 

(2021), Morseletto (2020) and Sharma et al. (2021), who argue that everyone is affected by the 

negative impacts of poor environmental performance and it should, therefore, be the duty of 

businesses, society and the government to create a circular economy through sustainable 

development initiatives such as GSCM. One respondent stated that it was the most effective 

method to ensure the adoption of GSCM initiatives. This aligns with the assertions of Khan 

and Ali (2022) and Kim et al. (2023), who indicate that governments are implementing 

Sustainable Development Goals in their constitutions and treaties. Another motivating factor 

for the mandatory implementation of GSCM initiatives was that the government controls the 

industry, which was highlighted by one respondent. This is aligned with the sentiments of 

Zighan et al. (2023) and  Ziolo and Ghoul (2019), which identify that government controls 

various business actions within the private sector through the use of regulations, policies and 

taxes. This emphasises the impact that government has on organisations as a driver of the 

adoption of GSCM initiatives. One respondent identified that the government should 

implement a mandatory GSCM policy as they are best positioned to enforce these practices. 

This is indicative of government audits on organisations and is aligned with the insights of  Sun 

et al. (2023) and Trevisan et al. (2023), who identify various taxes, levies and penalties that are 

incurred by organisations that do not adhere to regulations and policies. This also highlights 

the role of the government as an auditor of sustainable practices, which was also mentioned by 

the key informant. 

 

Table 5.11 highlights respondents’ responses in relation to which GSCM initiatives should be 

made mandatory within the pharmaceutical industry. The GSCM practices identified in the 

question to respondents were composed of assertions by Calignano and Mercurio (2023), 

Elbarky et al. (2023), Hyder et al. (2023), Jiakui et al. (2023), Öztürk and Asghar (2023), 

Rosano et al. (2022) and Sadiq et al. (2023). Respondents were given a scale between one and 

four to choose from for each initiative: (1) make mandatory, (2) important but not compulsory, 

(3) not important and (4) don’t know. Respondents’ responses were arranged from highest to 



218 
 

lowest based on the percentage of responses that show that the GSCM should be made 

mandatory. 
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Table 5.11: Respondents' perceptions of key GSCM practices for the pharmaceutical industry 

(n=30, in %) 

GSCM practice No 

answer 

Make 

mandatory 

Important 

but not 

compulsory 

Not 

important 

Don’t 

know 

Using environmentally-

friendly materials 

3.3 60 23.3 - 13.3 

Green production (using 

processes that are energy 

efficient and generate less 

waste) 

- 60 26.7 - 13.3 

Green procurement (sourcing 

from environmentally 

responsible partners) 

- 60 26.7 - 13.3 

Being a responsible 

corporate citizen (corporate 

social responsibility projects 

and investments) 

3.3 56.7 16.7 - 23.3 

Recycling (e.g. paper) 6.7 53.3 33.3 - 6.7 

Reducing waste generation 6.7 53.3 33.3 - 6.7 

Green packaging using 

environmentally-friendly 

packaging, recycling and 

reusing 

3.3 50 16.7 6.7 23.3 

Green warehousing 

(including eco-friendly 

features such as solar walls, 

on-site recycling, etc.) 

3.3 46.7 23.3 3.3 23.3 

Reuse (e.g. reusing durable 

packaging in supply change) 

- 46.7 30 3.3 20 

The green design of goods/ 

products (e.g. easier to 

transport, uses less energy, 

etc.) 

3.3 43.3 30 6.7 16.7 

Green transport and 

distribution (e.g. low carbon 

emission vehicles, route 

optimisation and shipping in 

bulk/ load optimisation) 

3.3 40 30 10 16.7 

Local sourcing of goods and 

services 

- 40 43.3 6.7 10 

Reverse logistics (reselling, 

refurbishing, 

remanufacturing, reusing and 

recycling goods) 

3.3 33.3 40 3.3 20 

Inventory management 6.7 30 30 13.3 20 
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More than half of the respondents (60%) identified that the use of environmentally-friendly 

materials should be mandatory. According to Das (2021), this implies that the majority of the 

respondents understand the importance of green products and the materials that are used to 

manufacture them. This is especially relevant for industries such as the pharmaceutical 

industry, as noted by Brechtelsbauer and Shah (2020), Biswas et al. (2023) and Bonnet et al. 

(2023), who indicate that materials used in the production of pharmaceutical products are 

highly hazardous to the environment. More than a fifth of the respondents (23.3%) identified 

that this initiative is important but should not be mandatory. As indicated by the key informant, 

the materials used in pharmaceutical products are specialised and alternative ingredients are 

not available for active pharmaceutical ingredients (the core ingredient of a product). This 

motivates the respondents’ responses within the pharmaceutical sector. Four respondents 

indicated that they did not know what this meant, which corresponds to previous responses to 

questions on a lack of knowledge of GSCM initiatives, as indicated by Table 5.8. One 

respondent did not respond to this question. 

 

Sixty percent of the respondents stated that they support the mandatory implementation of 

green production. This is aligned with the sentiments of Jain et al. (2020) and Ye et al. (2023), 

who state that green production is a critical initiative as it improves the environmental 

performance of organisations. More than a quarter of the respondents (26.7%) have identified 

that it is an important GSCM initiative but should not be made mandatory. This implies that 

the majority of the respondents support the initiative of green production in some capacity 

(86.7%). Four respondents (13.3%) indicated that they did not know what this initiative was, 

which is a recurring theme across most of the respondents’ answers. This is an indicator that 

some of the respondents lack the relevant knowledge of GSCM initiatives.  

 

Green procurement was noted to be a mandatory practice by 60% of the respondents, which 

indicates that the Logistics Department at CIPLA Medpro Manufacturing has a strong 

preference for this initiative. This also indicates that respondents value the importance of 

purchasing that is sustainable and perceive the impact of this GSCM initiative to be 

considerable, which is aligned with the assertions of Elbarky et al. (2023), Ivanova (2020) and 

Khan et al. (2023). Over a quarter of the respondents (26.7%) stated that it is important but 

should not be mandatory. This is an understandable perception as Sharma et al. (2020) identify 

that the pharmaceutical supply chains are highly complex due to specific material requirements. 

This also implies that the unique needs of the industry, such as raw materials, may limit 
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procurement options. The key informant also identified that some of CIPLA Medpro 

Manufacturing’s raw materials are sourced from different countries as they are not available in 

South Africa. This further emphasises the purchasing limitations within the sector and validates 

the respondents’ responses. Four of the respondents (13.3%) identified that they did not know 

what this GSCM initiative was, which is concerning as it indicates that a number of CIPLA 

Medpro Manufacturing logistics staff lack the required knowledge of sustainable practices 

within the discipline of supply chain management. It is important to note that the Logistics 

Department are not tasked with the implementation of green procurement initiatives, but 

overall 86.7% of the respondents place a high value on the initiative. 

 

Slightly more than half of the respondents (56.7%) stated that being a corporate citizen should 

be made mandatory, which is reflective of various initiatives that CIPLA Medpro 

Manufacturing is currently conducting, such as ‘Out of the Mouths of Babes’ and ‘Wisdom of 

the Ages’ (CIPLA, 2022). Five respondents (16.7%) also identified this initiative as being 

important but should not become mandatory. This shows that 73.3% of the respondents support 

this green initiative, which suggests that green practices conducted by the organisation impact 

the perception of staff members within the organisation. Seven respondents (23.3%) did not 

know what this meant, which is surprising, as CIPLA Medpro Manufacturing practices this 

through their community projects, as mentioned. This highlights the lack of visibility of CIPLA 

Medpro Manufacturing’s corporate social responsibility initiatives and communication with 

staff members, which relates back to the internal stakeholder theory. This could also be due to 

a lack of knowledge on the respondent's side, which highlights the importance of training in 

GSCM initiatives. One respondent did not respond to this question. 

 

Recycling was identified as a practice that should be made mandatory by 53.3% of the 

respondents, which is reflective of the current initiatives conducted at CIPLA Medpro 

Manufacturing, according to insights from the key informant. This suggests that more than half 

of the respondents understand the importance of recycling within the pharmaceutical industry, 

which is aligned with the sentiments of Hirsch (2021), Ramos et al. (2022) and Suhandi and 

Chen (2023). A third of the respondents (33.3%) stated that recycling is important but should 

not be made mandatory. As indicated in the key informant, not all materials are recyclable in 

the pharmaceutical industry and, if packing material such as foil is damaged, it has to be 

shredded and disposed of correctly. This could be the motivation behind this initiative not being 

mandatory for all materials.  Two respondents did not respond to this question, which indicates 
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that they did not know what this was or were not interested in answering the question. This is 

concerning as the key informant identified that CIPLA Medpro Manufacturing is involved in a 

number of recycling initiatives and has provided access to recycling bins on-site. This would 

suggest that these respondents either do not recycle on-site or do so without understanding the 

purpose of this initiative. However, it is important to note that compared to responses to other 

questions, it had the least number of respondents indicating that they did not know of this 

GSCM initiative. This suggests that CIPLA Medpro Manufacturing’s involvement in GSCM 

initiatives influences respondents’ understanding of these initiatives.  

 

The responses on the reduction of waste generation and recycling were the same, which also 

highlights CIPLA Medpro Manufacturing’s influence on employees' perception of green 

initiatives. The key informant highlighted the waste reduction initiatives that CIPLA Medpro 

Manufacturing is involved with and that recycling and waste reduction were the key green 

initiatives across the organisation. More than half of the respondents (53.3%) stated that the 

reduction of waste generation should be a mandatory practice, whilst 33.3% of the respondents 

identified that it is important but should not be mandatory. This emphasises that the vast 

majority of logistics staff members (86.7%) support the reduction of waste generation 

initiatives, which is aligned with the assertions of Jin et al. (2018), Nascimento et al. (2018),  

Negi et al. (2021), Olutola and Wichmann (2020), Xiong et al. (2023) and Ye et al. (2023) that 

indicate that the reduction of waste generation directly impacts a reduction of land, air and 

water pollution depending on the organisation, which in turn improves both environmental and 

economic performance. Two respondents indicated that they did not know what was meant by 

this green initiative, which is concerning, as it is a main initiative according to the key 

informant. Two respondents did not respond to this question, raising concerns about a lack of 

interest in this initiative even though it is conducted by CIPLA Medpro Manufacturing or it 

could be attributed to a lack of knowledge. 

 

Half of the respondents agreed that green packaging should be mandatory within the 

pharmaceutical industry. This is a positive as it indicates that a large number of logistics 

employees at CIPLA Medpro Manufacturing support a reduction in land pollution, which is 

aligned with the insights by Acharjee et al. (2023) and Takunda and Steven (2023), who state 

that microplastics and packaging materials from pharmaceutical products contribute to land 

pollution. Less than a fifth of the respondents (16.7%) stated that this was important but should 

not be mandatory, which could be indicative of the packaging requirements of pharmaceutical 
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products, which was noted by the key informant who stated that packaging materials in the 

pharmaceutical industry are specialised to ensure the protection and efficacy of the product. 

Two respondents felt that it was not important, which goes against the assertions of Takunda 

and Acharjee et al. (2023), Kim (2021) and Steven (2023), who identify the need for 

environmentally-friendly materials to reduce the waste at landfill sites. More than a fifth of the 

respondents (23.3%) do not know the meaning of green packaging within the pharmaceutical 

industry. This builds on the theme of a lack of knowledge on GSCM initiatives within the 

Logistics Department at CIPLA Medpro Manufacturing, and is an area of concern as the 

pharmaceutical industry needs to move towards green packaging due to environmental 

concerns, as noted by Acharjee et al. (2023) and Takunda and Steven (2023). 

 

Green warehousing was identified as being a mandatory requirement within the pharmaceutical 

industry by 46.7% of the respondents. This suggests that this initiative is valued by a large 

number of respondents at CIPLA Medpro Manufacturing and is a critical GSCM initiative, as 

noted by the assertions of Calignano and Mercurio (2023), Guo et al. (2023b), Martins and 

Carton (2023) and Morrison (2022). Seven respondents (23.3%) indicated that green 

warehousing is important but should not be mandatory. This suggests that 70% of the 

respondents support this initiative in some capacity, which is aligned with the sentiments of 

Guo et al. (2023b) and Martins and Carton (2023), who highlight the importance of green 

warehousing within the pharmaceutical industry. One respondent stated that this initiative is 

not important, which goes against the insights by Modica et al. (2021) that emphasise that this 

initiative directly impacts the organisation's profit margins, savings and operational success. 

Seven respondents (23.3%) did not know what this initiative was, which indicates a lack of 

awareness and knowledge by a substantial number of the logistics team at CIPLA Medpro 

Manufacturing, which is an area of significant concern as the Logistics Department is the driver 

of green warehousing, which is an essential GSCM initiative within the pharmaceutical 

industry, as noted by Guo et al. (2023b) and Martins and Carton (2023). The key informant 

noted that CIPLA Medpro Manufacturing is involved with green warehousing initiatives such 

as the reduction of electricity usage, which indicates that respondents are involved with this 

initiative but are unaware of it. This highlights a need for training within the Department, as 

noted by the internal stakeholder theory, which identifies that employees must be trained and 

aware of initiatives that they are involved with, according to Brogi et al. (2022). One respondent 

did not respond to this question, indicating a lack of interest or knowledge.  
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Less than half of the respondents (46.7%) would prefer that the reuse of materials become 

mandatory within the pharmaceutical sector. This suggests that there is the capacity to 

implement the reuse of various materials within the pharmaceutical sector. Thirty percent of 

the respondents identified the reuse of materials as being important but should not be 

mandatory. Thus, 76.7% of the respondents support this initiative within the pharmaceutical 

industry to some degree, which is aligned with the sentiments of Suhandi and Chen (2023), 

who state that the reuse of materials in the pharmaceutical industry is important. One 

respondent identified that they do not perceive this initiative as important within the 

pharmaceutical industry, which goes against the assertions of Hirsch (2021), Matthews et al. 

(2021), Ramos et al. (2022) and Suhandi and Chen (2023), who argue that it is a critical practice 

in the creation of a circular economy. Twenty percent of the respondents did not know what 

was meant by reuse within the pharmaceutical industry, which is an area of concern as noted 

by and Pan et al. (2019) and Suhandi and Chen (2023), as they indicate that the reuse is a 

critical building block of sustainable development, therefore, all staff members at CIPLA 

Medpro Manufacturing must be aware of this initiative. However, the trend of lack of 

knowledge on GSCM initiatives by some respondents has been a recurring theme during this 

study as noted in the previous Tables. 

 

Less than half of the respondents (43.3%) indicated that they perceive that the green design of 

products should be mandatory, which is aligned with the sentiments of Khan et al. (2023) and 

Öztürk and Asghar (2023). However, fewer respondents (43.3%) value green design as a 

mandatory process compared to green production (60%). This could again be related to the 

uniqueness of pharmaceutical products and the limitations that were identified by the key 

informant with regard to specific materials that are required in the composition of both the 

pharmaceutical product and the packaging. Thirty percent of the respondents stated that this 

GSCM initiative is important but should not be mandatory, which indicates that these are 

beginning to understand the benefits of green design, which is highlighted by Gao et al. (2018), 

Hu (2020), Khan et al. (2023), Liu and Chen (2023) and Öztürk and Asghar (2023). Two 

respondents identified that this is not an important initiative. This is concerning as the green 

design of products is critical in the creation of a circular economy, according to Jain et al. 

(2020) and Liu and Chen (2023). Five of the respondents (16.7%) identified that they did not 

understand this initiative, which further emphasises the lack of knowledge of this initiative, 

which relates back to the level of awareness, which is a necessity in ensuring the success of 
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GSCM initiatives, as noted in the internal stakeholder theory. One respondent did not answer 

this question, which could be attributed to a lack of knowledge as it has been a recurring theme. 

Twelve respondents (40%) identified that green transportation and distribution should be 

mandatory within the pharmaceutical sector. This is aligned with the sentiments of Ahmad and 

Satrovic (2023), Grinin et al. (2023) and Rakhmangulov et al. (2017), who assert that logistics 

can significantly improve environmental performance. Thirty percent of the respondents 

indicated that green transport and distribution are important but should not be made mandatory. 

This could be a result of the sourcing of materials, which are sometimes imported by CIPLA 

Medpro Manufacturing due to scarcity, which was highlighted by the key informant. Therefore, 

taking into consideration the distance and handling requirements, it may not be a feasible option 

for the organisation. Ten percent of the respondents identified this initiative as not being 

important, which goes against the assertions of Ahmad and Satrovic (2023), Grinin et al. 

(2023),  Rakhmangulov et al. (2017) and Zhao et al. (2023), which suggests that green transport 

and distribution is a critical initiative in sustainable development. Five respondents (16.7%) 

did not know what this initiative was, which highlights a lack of knowledge. One respondent 

did not answer this question. 

 

The local sourcing of goods was noted to be made a mandatory requirement by 40% of the 

respondents. This initiative falls under the spectrum of green purchasing, according to the 

assertions of Bryngemark et al. (2023) and Ivanova (2020), as indicated by the statement that 

green procurement focuses on the development of local suppliers and small-medium 

businesses. However, the researcher had separated this initiative to determine whether the 

responses by the logistics team at CIPLA Medpro Manufacturing on green procurement were 

impacted by the scarcity of the required raw materials in South Africa. The responses on the 

mandatory implementation of green procurement were chosen by 60% of the respondents 

against the mandatory implementation of local sourcing, which was chosen by 40% of the 

respondents. This indicates that at least 20% of the respondents are cognisant of the limited 

sources of supply available to CIPLA Medpro Manufacturing in South Africa. Furthermore, 

43.3% of the respondents consider this initiative to be important but should not be mandatory, 

which could be reflective of the pharmaceutical raw material scarcity in South Africa, as 

indicated in the previous discussion. Ten percent of the respondents indicated that they did not 

know what local sourcing was. Overall, 83.3% of the respondents place a high level of 

importance on this GSCM initiative, which correlates with the feedback received on the blanket 

GSCM initiative of green procurement. However, an important finding is that fewer 
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respondents support the mandatory implementation of local procurement as opposed to green 

procurement. The key informant also identified the lack of local sources of raw materials as a 

concern as it limited the route optimisation and the local sourcing of materials. 

 

A third of the respondents (33.3%) stated that reverse logistics should be a mandatory initiative, 

which is aligned with the insights of Mallick et al. (2023), Ni et al. (2023) and Zarbakhshnia et 

al. (2020). Sharma et al. (2020) further state that the core purpose of reverse logistics is to 

rework, reuse and recycle products, which is very important within the pharmaceutical industry 

due to pharmaceutical products being potentially hazardous to both humans and the 

environment if not disposed of properly. Therefore, the backward movement of expired 

products into the organisation for proper disposal is critical. Forty percent of the respondents 

indicated that this was very important but should not be mandatory. This could be a result of 

the feasibility of this process as products cannot be tracked when they are shipped out for sale. 

Therefore, pharmaceutical products would possibly stay on consumers' shelves for long periods 

of time and, subsequently, be disposed of as general waste. The key informant mentioned that 

the key concern is a matter of processes and feasibility. A system needs to be created that 

facilitates the reverse movement of CIPLA Medpro Manufacturing’s products back to the plant 

for proper disposal. One respondent indicated that they did not perceive this as an important 

initiative, which is a relatively small number but does indicate that some staff members do not 

understand the impact of poorly disposed pharmaceutical products on the environment. Twenty 

percent of the respondents identified that they did not know what this initiative was. As a core 

supply chain management process, all logistics staff at CIPLA Medpro Manufacturing should 

understand this concept and this emphasises the lack of knowledge within the Department, 

which directly impacts the success of this GSCM initiative, according to the internal 

stakeholder theory. 

 

Inventory management is a subset of green warehousing, which is identified by Oloruntobi et 

al. (2023), who state that this initiative is focused on waste reduction and inventory 

optimisation. Thirty percent of the respondents identified that inventory management should 

be made mandatory, which indicates that a relatively small number of the respondents support 

this initiative as opposed to 46.7% of the respondents who support green warehousing even 

though both initiatives are aligned to some degree, as noted by Oloruntobi et al. (2023). Thirty 

percent of the respondents stated that sustainable inventory management is important but 

should not be mandatory. As the core team working with inventory management at CIPLA 



227 
 

Medpro Manufacturing, the respondents’ responses suggest that they value the importance of 

this initiative but are reluctant to make it a mandatory requirement. This was identified as an 

area of concern by the key informant due to high levels of wastage due to poor inventory 

management. However, the key informant identified that the organisation was focusing on 

gaining economies of scale through bulk purchasing, which impacted inventory management 

efficiency. Therefore, it is an area that the organisation should focus on improving to drive 

better sustainable performance. Four respondents identified that this is not an important GSCM 

initiative, which is problematic as it indicates that some of the staff within the Logistics 

Department are unaware of the issues that are currently impacting their Department and directly 

impact sustainable performance, as noted by Oloruntobi et al. (2023) and Usman et al. (2023).  

Twenty percent of the respondents indicated that they did not know what this initiative was, 

which is also an area of concern as it is driven and implemented by the Logistics Department, 

according to the key informant. Two respondents did not respond to the question.  

 

The most important GSCM practices that should be made mandatory for the pharmaceutical 

industry, according to respondents, were green procurement (60%), green production (60%), 

use of environmentally-friendly materials (60%) and being a responsible corporate citizen 

(56.7%). This aligns with assertions by Biswas et al. (2023), Bonnet et al. (2023), 

Brechtelsbauer and Shah (2020), Elbarky et al. (2023), Khan et al. (2023) and Ye et al. (2023).  

The results from Table 5.13 identify that respondents are aware of the importance of various 

GSCM initiatives within the pharmaceutical industry but also highlight that there is a 

knowledge gap within the Logistics Department. This is an area for concern as it indicates that 

respondents are involved with implementing initiatives that they are unaware of, which 

highlights the importance of additional training on GSCM practices. According to Ali and Kaur 

(2021), Brogi et al. (2022), Maskrey et al. (2023) and Zouari‐Hadiji (2023), knowledge gaps 

directly impact the performance of sustainable initiatives, which is also highlighted in the 

internal stakeholder theory and risk identification theory.  

 

Table 5.12 highlights the respondents’ responses on the extent to which specific GSCM 

initiatives should be implemented by businesses generally. Respondents were given a scale 

between one and four to choose from for each initiative: (1) make mandatory, (2) important 

but not compulsory, (3) not important and (4) don’t know. Respondents’ responses were 

arranged from highest to lowest based on the percentage of responses that indicated that the 

GSCM should be made mandatory. The purpose of this question was to determine which 
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GSCM initiatives respondents perceived to be more important for businesses as a comparison 

to the results for the pharmaceutical industry noted in Table 5.13. This was done to determine 

if there were differences in perceptions for businesses in general and the pharmaceutical 

industry.  
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Table 5.12: Respondents' perceptions of key GSCM practices for business in general (n=30 in 

%) 

GSCM practice No 

answer 

Make 

mandatory 

Important 

but not 

compulsory 

Not 

important 

Don’t 

know 

Recycling (eg. paper) - 70 26.7 - 3.3 

Being a responsible corporate 

citizen (corporate social 

responsibility projects and 

investments) 

3.3 60 16.7 - 20 

Reuse (eg. reusing durable 

packaging in supply change) 

6.7 60 20 - 13.3 

Reducing waste generation - 56.7 30 - 13.3 

Using environmentally-

friendly materials 

3.3 56.7 30 - 10 

Green packaging using 

environmentally-friendly 

packaging, recycling and 

reusing 

3.3 53.3 23.3 6.7 13.3 

Green production (using 

processes that are energy 

efficient and generate less 

waste) 

10 53.3 

 
23.3 

 
- 13.3 

Green procurement (sourcing 

from environmentally 

responsible partners) 

10 46.7 30 - 13.3 

Green transport and 

distribution (eg. low carbon 

emission vehicles, route 

optimisation and shipping in 

bulk/ load optimisation) 

3.3 46.7 20 

 

10 20 

 

The green design of goods/ 

products (eg. easier to 

transport, uses less energy, 

etc.) 

3.3 40 40 3.3 13.3 

Green warehousing 

(including eco-friendly 

features such as solar walls, 

on-site recycling, etc.) 

3.3 40 33.3 

 

3.3 20 

Local sourcing of goods and 

services 

10 36.7 40 6.7 6.7 

Reverse logistics (reselling, 

refurbishing, 

remanufacturing, reusing and 

recycling goods) 

3.3 30 50 3.3 13.3 

Inventory management 3.3 26.7 43.3 10 16.7 
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Recycling was stated to be a mandatory initiative for business in general by 70% of the 

respondents. This is significantly less than the responses on the mandatory implementation of 

recycling within the pharmaceutical sector (53.3%). This suggests that there are barriers to 

recycling within the pharmaceutical industry, as indicated by the key informant with regard to 

non-recyclable materials such as foils and certain raw materials. More than a quarter of the 

respondents (26.7%) indicated that recycling is important but should not be mandatory for 

business. This indicates that 96.7% of the respondents support this initiative, which is closely 

aligned with responses for recycling within the pharmaceutical sector (86.7%). The response 

rate of this initiative indicates that employees' perceptions of GSCM initiatives are influenced 

by the current initiatives conducted by the organisation. The motivation behind this perception 

is that recycling is conducted by all departments by CIPLA Medpro Manufacturing, as 

indicated by the key informant and it has been the highest supported GSCM initiative. One 

respondent identified that they did not know about this initiative, which indicates that a staff 

member within the Logistics Department did not have knowledge of this basic GSCM 

initiative, which is an area of concern as indicated by Islam et al. (2023) and Pan et al. (2019) 

who state that recycling and reuse are the foundation of GSCM. 

 

Sixty percent of the respondents stated that it should be mandatory for businesses to be 

responsible corporate citizens, which is aligned with the insights of Elneel et al. (2023), 

Freudenreich et al. (2020), Purvis et al. (2018) and Shahzad et al. (2023), who states that 

businesses must support the community, stakeholders and employees and ensure that the social 

pillar of sustainability is upheld and is aligned with the framework of the internal stakeholder 

theory. Five respondents (16.7%) stated that this initiative is important but should not be 

mandatory. This indicates that 76.7% of the respondents support this initiative to some degree. 

Twenty percent of the respondents stated that they did not know what this initiative was. One 

respondent did not respond to this question. 

 

Reuse was indicated to be a mandatory GSCM initiative for business by 60% of the 

respondents, which is aligned with the sentiments of Matthews et al. (2021), Pan et al. (2019) 

and Suhandi and Chen (2023), who state that this initiative is critical in the creation of a circular 

economy. Twenty percent of the respondents stated that this initiative was important but should 

not be made mandatory. This indicates that 80% of the respondents support this initiative to 

some degree for business, which is slightly more than respondents’ responses in the 

pharmaceutical sector (76%). This could be attributed to the lack of reusable material (such as 
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foils) within the pharmaceutical industry, which was indicated by the key informant. Four 

respondents (13.3%) identified that they did not know what was meant by this initiative. This 

reflects the lack of knowledge of GSCM in general from the Logistics Department at CIPLA 

Medpro Manufacturing. However, 20% of the respondents indicated that they do not 

understand this initiative within the pharmaceutical sector, which indicates that respondents 

are less aware of the concept of reuse within the industry that they work in, which resonates 

with the recurring theme of a lack of knowledge on GSCM initiatives within the Logistics 

Department at Cipla Medpro Manufacturing. Two respondents did not respond to this question. 

 

The reduction of waste generation was stated to be made mandatory by 56.7% of the 

respondents. This aligns with the perceptions of Morseletto (2020) and Paras and Pal (2020), 

who identify that waste reduction is a core component of the creation of a circular economy, 

especially by industry. Thirty percent of the respondents identified that this initiative was 

important but not a mandatory requirement for a business. This indicates that 86.7% of the 

respondents support this initiative, which further supports that an organisation's involvement 

in GSCM initiatives influences staff perceptions. This is motivated by CIPLA Medpro 

Manufacturing's focus on waste reduction initiatives, as identified by the key informant. 

Respondents also share the same perspective within the pharmaceutical sector, as indicated by 

respondents’ responses to the same question within the pharmaceutical sector (86.7%). Four 

respondents  (13.3%) identified that they did not know what this initiative meant for business 

in general, which reflects the lack of knowledge by some of the CIPLA Medpro Manufacturing 

logistics staff. 

 

The use of environmentally-friendly materials was stated to be made mandatory by 56.7% of 

the respondents, which is aligned with the assertions of Das (2021), Elsayad et al. (2023), Kim 

et al. (2023) and Öztürk and Asghar (2023) who identify the importance of environmentally-

friendly materials in the manufacturing of green products. Jain et al. (2020) further outline the 

importance of this initiative by identifying that it fulfils a crucial role in green consumption 

and production. Thirty percent of the respondents identified that environmentally-friendly 

materials are important but should not be made mandatory, which indicates that 86.7% of the 

respondents support this initiative to some degree for businesses in general. Ten percent of the 

respondents identified that they did not know what was meant by this initiative, which is less 

than in the pharmaceutical sector (13.3%), which is an unexpected finding. This relates back 

to information provided by the key informant who stated that materials in the pharmaceutical 



232 
 

industry are highly unique, which means that packaging and other materials may not have 

environmentally-friendly materials alternatives. One respondent did not respond to this 

question. 

 

More than half of the respondents (53.3%) stated that green packaging should be a mandatory 

practice for businesses, in general, which aligns with the insights of Khan et al. (2023), Lutfi 

et al. (2023), Pan et al. (2019) and Wandosell et al. (2021) that identify the importance of 

reusable and recyclable material in reducing a business's environmental impact. More than a 

fifth of the respondents (23.3%) indicated that green packaging is important but should not be 

made mandatory, which indicates that 76.7% of the respondents support this initiative for 

businesses in general, which is greater than the responses to green packaging within the 

pharmaceutical sector (70%). The variance could be reflective of the unique requirements 

discussed by the key informant with regard to product requirements and, subsequently, the 

packaging that is required to uphold product quality, which was also noted by Khan et al. 

(2023). Two respondents (6.7%) indicated that this initiative is not important to businesses, 

which is the same number of responses as with the pharmaceutical sector. This suggests that a 

small number of the respondents do not understand the benefits of green packaging for both 

the environment and businesses. Four respondents (13.3%) identified that they do not 

understand the meaning of green packaging in business, which is a large variance between the 

lack of knowledge of this initiative indicated in the pharmaceutical sector (23.3%). This 

indicates that respondents did not know of sustainable packaging alternatives within the 

pharmaceutical sector, which further emphasises the unique requirements of packaging 

materials within the pharmaceutical sector. One respondent did not respond to this question. 

 

Green production was stated to be made mandatory by 53.3% of the respondents, which 

suggests that the majority of the respondents support this initiative for business in general 

(similarly to the pharmaceutical sector 60%). This is aligned with the sentiments of Halder et 

al. (2020), Jain et al. (2020), Nguyen et al. (2019) and Ye et al. (2023), who indicate that green 

production is essential in the creation of sustainable businesses. More than a fifth of the 

respondents (23.3%) stated that this initiative is important but should not be made mandatory, 

which indicates that 76.7% of the respondents support green production in businesses to some 

degree. This is less than within the pharmaceutical sector (86.7%) and suggests that 

respondents value this initiative more in their own sector than in business in general. Four 

respondents (13.3%) stated that they did not know what was meant by this initiative, which 



233 
 

aligns with respondents' answers on this initiative within the pharmaceutical sector. This 

indicates that these respondents legitimately do not understand the meaning of this GSCM 

initiative. Ten percent of the respondents did not respond to this question, which indicates a 

lack of interest or knowledge by respondents with regard to this initiative in sectors other than 

the pharmaceutical sector. 

 

Green procurement was indicated to be made mandatory for business in general by 46.7% of 

the respondents, which is aligned with the insights of Bryngemark et al. (2023), Galeazzo et al. 

(2021), Ivanova (2020) and Khan et al. (2023), which identifies that this initiative is critical for 

the industry as it improves sustainable performance and reduces the cost structure of an 

organisation. This differs from respondents’ answers with regard to the pharmaceutical 

industry, which was 60%, therefore, respondents perceive that green procurement is more 

important within their industry as opposed to others. This could be attributed to a lack of 

knowledge of other industries. Thirty percent of the respondents stated that green procurement 

is important but should not be made mandatory in businesses. This indicates that 76.7% of the 

respondents support the adoption of green procurement by businesses, which is a positive 

response, as it indicates that the majority of the respondents value this GSCM initiative. Ten 

percent of the respondents did not respond to this question, which indicates that these 

respondents are not concerned with this initiative with regard to business in general or that they 

lack the necessary insights into industries other than the pharmaceutical sector, as all 

respondents answered this question when it was related to the pharmaceutical sector. Four 

respondents (13.3%) stated that they did not know what this initiative was, which is the same 

number of respondents as in the pharmaceutical sector. This indicates that several respondents 

do not know about GSCM initiatives, which reflects back on the theme of a lack of knowledge 

by the logistics staff at CIPLA Medpro Manufacturing. 

 

Green transportation was recommended to be a mandatory GSCM initiative for businesses by 

46.7% of the respondents, which is more responses than the pharmaceutical sector (40%). This 

is indicative that there are potentially more barriers to green transportation within the 

pharmaceutical sector as opposed to other industries. The motivation for this was identified by 

the key informant, who indicated that due to the scarcity of raw materials required for 

production and purchasing in economies of scale, transport options can be limited. Twenty 

percent of the respondents identified this initiative as important but not a mandatory 

requirement. This indicates that 66.7% of the respondents support green transportation for 
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businesses in general, which is aligned with the assertions of Agyabeng-Mensah (2020), 

Hussain et al. (2023), Satrovic (2023) and Zhao et al. (2023) who indicate that green 

transportation is important as it impacts the environmental performance of an organisation. Ten 

percent of the respondents stated that this initiative is not important for a business, which 

contradicts the assertions of Rodrigue et al. (2017) and Satrovic (2023), who identify that 

transportation is a core contributor to pollution globally. Twenty percent of the respondents 

identified that they did not understand what this initiative was for business in general, which is 

concerning as transportation is a key component of the Logistics Department, according to 

Agyabeng-Mensah (2020) and Hussain et al. (2023). One respondent did not answer this 

question. 

 

Forty percent of the respondents indicated that the green design of products should be 

mandatory for business in general. This is aligned with the insights of Hong et al. (2019), Liu 

and Chen (2023) and Öztürk and Asghar (2023), who identify that green design is an important 

GSCM initiative for all businesses as it improves environmental performance, helps 

organisations meet governmental regulations and attracts customers. Forty percent of the 

respondents indicated that green design was important but should not be made mandatory. This 

suggests that 80% of the respondents support this initiative but more so for business in general 

as opposed to the pharmaceutical sector (73.3%). This, again, could be reflective of the 

limitations within the industry on the design of products as well as storage requirements, as 

discussed by the key informant. One respondent identified that this initiative is not important, 

which goes against the insights of Hu (2020), who asserts that green design is a critical 

technique offered to companies to improve their environmental performance as it facilitates the 

creation of biodegradable products. Four respondents (13.3%) did not know what green design 

is, which is an area of great concern as this is similar to respondents' answers with regard to 

the pharmaceutical industry (16.7%). The lack of knowledge can be identified as a recurring 

theme for both the pharmaceutical industry and business in general by the logistics team at 

CIPLA Medpro Manufacturing and is a serious area of concern based on the internal 

stakeholder theory, as noted by Brogi et al. (2022). One respondent did not respond to this 

question. 

 

Green warehousing was indicated as a mandatory GSCM initiative for businesses by 40% of 

the respondents, which is aligned with the assertions of Guo et al. (2023b), Mashud et al. 

(2021), Morrison (2022) and Oloruntobi et al. (2023), who stated that green warehousing is a 
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crucial advancement in sustainable development. A third of the respondents (33.3%) identified 

that green warehousing was important but should not be made mandatory. This indicates that 

73.3% of the respondents support the initiative of green warehousing, which is similar to the 

responses that supported this initiative within the pharmaceutical sector (70%). This suggests 

that this initiative is important for all businesses, including those within the pharmaceutical 

sector. One respondent indicated that this initiative was not important, which is the same as the 

response rate concerning the pharmaceutical sector. This indicates that a small number of 

respondents have a poor understanding of this initiative, as it goes against the insights of 

Morrison (2022), who identifies green warehousing as important as it has a host of benefits 

such as consumer brand loyalty, increased employee satisfaction and increased savings. 

Twenty percent of the respondents indicated that they did not understand this initiative, which 

is closely aligned with responses within the pharmaceutical sector (23.3%). This suggests that 

a number of logistics staff at CIPLA Medpro Manufacturing do not understand this initiative 

in both a business and pharmaceutical context, which is an area of concern based on the internal 

stakeholder theory, as mentioned earlier. One respondent did not respond to this question. 

 

More than a third of the respondents  (36.7%) supported the mandatory implementation of the 

local sourcing of goods by businesses, which is slightly less than the pharmaceutical sector 

(40%). Forty percent of the respondents indicated that the local sourcing of goods by 

businesses, in general, is important but should not be made mandatory. Overall this indicates 

that 76.7% of the respondents would support the local sourcing of goods for businesses in 

general, which is supported by the assertions of Bryngemark et al. (2023) and Ivanova (2020) 

that indicate that the local sourcing of goods improves the environmental performance of 

organisations. Two respondents (6.7%) identified the local sourcing of goods as being 

unimportant, which is concerning as Ivanova (2020) asserts that the development of local 

suppliers and small-medium businesses will contribute to developing the other pillars of 

sustainability. This suggests that a small number of respondents are unaware of the impact that 

local sourcing has on the country and the organisation. Ten percent of the respondents did not 

respond to this initiative, which highlights that several respondents do not place importance on 

this initiative in other sectors as opposed to their own, as this question was answered by all 

respondents when it was directed to the pharmaceutical sector. It could also indicate that 

respondents are unaware of the importance of the local sourcing of goods for organisations 

outside of their own.  
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Reverse logistics was identified as being a mandatory requirement by 30% of the respondents, 

which is aligned with the assertions of Akter et al. (2022), Cahyono et al. (2023), Hyder et al. 

(2023), Martins and Marto (2023) and Paras and Pal (2020) who stated that reverse logistics is 

highly beneficial to organisations across all industries as it has financial and environmental 

benefits. Half of the respondents stated that reverse logistics is important but should not be 

made mandatory. This suggests that 80% of the respondents support this initiative across 

businesses in general, which is greater than the responses in the pharmaceutical sector (73.3%). 

The aspect of the complexity of reverse logistics within the pharmaceutical sector was 

discussed by the key informant, which is most likely a contributor to this variance. However, 

Sharma et al. (2020) show that pharmaceutical products are much more hazardous than most 

general waste and that they should be disposed of properly, which, therefore, highlights that 

reverse logistics is equally important within the pharmaceutical industry. One respondent 

indicated that reverse logistics is not important, which indicates that a small number of 

respondents do not understand the importance of this initiative. Four respondents (13.3%) 

stated that they did not know what this initiative meant for business in general, whilst one 

respondent did not respond to this question, which relates back to the theme of a lack of 

knowledge of GSCM initiatives. 

 

More than a quarter of the respondents (26.7%) indicated that they would support the 

mandatory implementation of sustainable inventory management for businesses in general. 

This is aligned with the assertions of Morrison (2022), Oloruntobi et al. (2023) and Usman et 

al. (2023), who state that inventory management is an element of green logistics, which is a 

key GSCM initiative for all businesses. Less than half of the respondents (43.3%) perceived 

that sustainable inventory management was important but should not be made mandatory. This 

indicates that 70% of the respondents supported this initiative to some degree for businesses in 

general. This is more than the pharmaceutical sector (60%), which suggests that there is an 

underlying motivation for the lack of support for this initiative within the pharmaceutical 

sector. The motivation behind the variance in responses between the pharmaceutical sector and 

business, in general, could be due to limitations discussed by the key informant, such as bulk 

buying initiatives, which can lead to wastage. Ten percent of the respondents indicated that this 

initiative is not important for business in general, which goes against the sentiments of 

Morrison (2022) and Sharma et al. (2021), who indicate that green logistics initiatives such as 

warehousing are very important to achieve a circular economy as well as improve business 

performance. Less than a fifth of the respondents (16.7%) stated that they did not know what 
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was meant by this initiative, which identifies that respondents have a lack of knowledge of 

GSCM initiatives in general and that it is not unique to the pharmaceutical industry (20%). One 

respondent did not respond to this question. 

 

According to respondents’ responses, the most important GSCM practices that should be made 

mandatory for business in general, according to respondents, were recycling (70%), being a 

responsible corporate citizen (60%) and reducing waste generation (56.7%). Respondents’ 

perceptions of GSCM initiatives are likely to be influenced by organisational practices. The 

motivation is that these three initiatives are currently being conducted by CIPLA Medpro 

Manufacturing across all business units, according to information provided by the key 

informant. It is interesting to note that respondents identified green procurement (60%), green 

production (60%) and the use of environmentally-friendly materials (60%) as mandatory 

GSCM initiatives within the pharmaceutical sector, which varies from responses for business 

in general, this could be as a result of the gaps in CIPLA Medpro Manufacturing’s GSCM 

strategy, as only green production was mentioned to some degree by the key informant as an 

initiative currently conducted at the organisation.  

 

The least important GSCM practices that should be made mandatory were identified as green 

transportation and distribution (10%), inventory management (10%), local souring of goods 

(6.7%) and the use of green packaging (6.7%). This highlights areas for development within 

the organisation as it is reflective of either a lack of knowledge or exposure to these GSCM 

initiatives. The practices that respondents had the least responses were green warehousing 

(20%), green transportation (20%) and being a responsible corporate citizen (20%). This 

identifies the need for proper training of the logistics team at CIPLA Medpro Manufacturing 

as these initiatives are conducted within the institution. The internal stakeholder theory, 

according to Stocker et al. (2020), states that employees tasked with the adoption of business 

initiatives must have a strong understanding of those initiatives as it will directly impact the 

success rate. Therefore, employees must establish a better understanding of the above-

mentioned initiatives.  

 

The respondents' perception of the benefits of GSCM in CIPLA South Africa was probed. A 

list of possible benefits associated with GSCM was chosen based on the three pillars of 

sustainability based on insights by Gomez and Crowther (2022), Jie et al. (2023) and Purvis et 

al. (2018). The respondents were asked to tick all the options that applied.  Table 5.13 depicts 
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the frequency of responses arranged from highest to lowest. The most significant benefits 

associated with GSCM at CIPLA, according to respondents’ responses, were societal benefits 

to improve quality of life (76.7%), environmental benefits (73.3%), improving the company's 

reputation and brand (73.3%) and the reduction of environmental health and risks (73.3%). 

This correlates with Galeazzo et al. (2021), who state that the focus of GSCM practices is 

aligned with both reputational and brand performance. According to Ivanova (2020), there is 

also a positive relationship between GSCM initiatives and society. 

 

Table 5.13: Respondents' perception of the benefits of GSCM to CIPLA South Africa (n=30) 

Benefit Frequency % 

General societal benefits to improve the quality of life of people and 

nature (ethical behaviour) 

23 76.7 

Environmental benefits/ sustainability of resources (fewer carbon 

emissions) 

22 73.3 

Improves the company’s reputation and brand 22 73.3 

Reducing environmental/ health risks (safer and secure work 

environment) 

22 73.3 

Aim marketing at customers who value environmentally responsible 

practices 

14 46.7 

Improved quality and better products 14 46.7 

Increased employee satisfaction 13 43.3 

Increased customer satisfaction/ loyalty 13 43.3 

The positive impact of the company’s financial performance 11 36.7 

Lower cost for consumers as a result of increased efficiency 11 36.7 

Increased innovation in the industry 11 36.7 

Reduces operational costs 10 33.3 

 

Less than half of the respondents identified aim marketing at customers who value 

environmentally responsible practices (46.7%), improved quality and better products (46.7%), 

increased employee satisfaction (43.3%), and increased customer satisfaction/ loyalty (43.3%) 

to be benefits associated with GSCM at CIPLA. Interestingly, just over a third of the 

respondents indicated that GSCM would benefit CIPLA financially – a positive impact on the 

company’s financial performance (36.7%), and reduced operational costs (36.7%). This is a 

concerning response, as Epstein et al. (2018), Filho et al. (2020), Sgroi et al. (2018), Sweeney 

(2020) and Wang et al. (2018) note that cost savings and reductions are key drivers to the 

adoption of GSCM. This also indicates that only a small number of respondents understand the 

concepts of the pillars of sustainability as the economic pillar of sustainability is equally 

important, as indicated by Epstein et al. (2018). This reflects on the theme of a lack of 
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knowledge by logistics staff at CIPLA Medpro Manufacturing on GSCM initiatives, which 

have been seen in a number of questions throughout the survey. 

 

Similarly, just over a third of the respondents believed that the adoption of GSCM practices in 

CIPLA would result in lower costs for consumers. Lee et al. (2020) state that a reduction in 

overhead costs impacts the final product price within the pharmaceutical industry, however, it 

is important to note that organisations may calculate their respective product markup 

differently, so this may not be the procedure followed by CIPLA Medpro Manufacturing. 

Further research is required to determine if cost reductions would indeed affect product prices 

at CIPLA Medpro Manufacturing.  

 

More than a third of the respondents (36.7%) identified that GSCM would improve innovation 

within the industry, which aligns with Seman et al. (2019), who highlight the positive 

relationship between GSCM and innovation within the industry. Seman et al. (2019) state that 

innovation is created through the creation of sustainable practices and finding ways to reduce 

environmental impact and wastage. However, as mentioned by the key informant as well as 

assertions by Löfgren (2017), the pharmaceutical industry is highly regulated, which may 

impact the flexibility of innovation within the industry. Further research is required to 

determine the full impact of regulations and legislation on GSCM within the pharmaceutical 

industry to understand the boundaries of sustainable innovation within this sector. 

 

An important theme that is highlighted by this information is the link between GSCM and 

overall societal and environmental benefits. This was also identified by Herbon and 

Tsadikovich (2023), Ojijo (2023) and Srivastava (2022), who agreed that the benefits are 

evident in both social and environmental spectrums. This leads to the assumption that the 

implementation of sustainable initiatives, such as GSCM, directly improves social wellness 

and environmental performance. Further research is required to determine the impact of GSCM 

initiatives on these two elements, but it can be suggested that there is a positive correlation 

between social and environmental performance and the implementation of GSCM within an 

organisation. 
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5.4 Internal and external barriers affecting the implementation of green logistics at 

CIPLA Medpro Manufacturing 

 

The barriers identified in Table 5.16 were identified by literature in previous chapters as core 

factors impacting GSCM. The researcher included a field for other barriers that impact GSCM 

at CIPLA Medpro Manufacturing but there were no additional barriers identified by the 

respondents. The barriers highlighted in Table 5.14 were a combination of both internal and 

external barriers and were separated by the researcher, according to assertions by Alp et al. 

(2022), Altunay et al. (2021), Amlan et al. (2023), Birasnav et al. (2022), Boean (2023), Fang 

et al. (2022), Fatima and Mukhtar (2023), Khalid et al. (2023), Kim et al. (2023), Malek and 

Desai (2019), Özaşkın and Görener (2023),  Palit et al. (2022), Panwar et al. (2023), Rahman 

et al. (2020), Ranieri et al. (2018), Sharma et al. (2023), Sodhi et al. (2023), Suraharta et al. 

(2023), Tao et al. (2023),Yang et al. (2023) and Zighan et al. (2023) that highlight various 

internal barriers (occur within the boundaries of the organisation) and external barriers (occur 

outside the boundaries of the organisation). Respondents were encouraged to highlight which 

factors they perceived negatively impacted GSCM practices at CIPLA South Africa. The 

options provided to respondents were (1) Yes, (2) Maybe and (3) No. Respondents were also 

provided additional space to motivate for the reason behind their response if the factor was 

identified as a barrier. 
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Lack of demand and 

public awareness 

6.7 6.7 70 16.7 External No response 

provided 

Too complex to 

implement 

3.3 3.3 80 13.3 Internal No response 

provided 

Lack of technological 

infrastructure 

3.3 3.3 56.7 36.7 Internal Require new 

equipment 

Poor supplier 

commitment 

6.7 3.3 56.7 33.3 External No response 

provided 

Not willing to change 

trade information 

6.7 3.3 63.3 26.7 Internal No response 

provided 

Inappropriate 

organisational 

structure 

3.3 - 70 26.7 Internal No response 

provided 

Inhibits innovation 6.7 - 60 33.3 Internal No response 

provided 

Lack of ethical 

standards and 

corporate social 

responsibility 

6.7 - 60 33.3 Internal No response 

provided 

Competition and 

uncertainty 

6.7 - 76.7 16.7 External No response 

provided 

 

5.4.1 Internal barriers impacting GSCM at CIPLA Medpro Manufacturing 

More than a third of the respondents (36.7%) identified that high cost negatively impacts 

GSCM. This was the most significant factor identified by respondents, which indicates that 

respondents are most concerned with the impact of GSCM on the organisation's profit margins, 

which is aligned with the assertions of Faisal et al. (2021), Feng et al. (2022), Palit et al. (2022) 

and Sharma et al. (2023) who indicate that sustainable initiatives such as GSCM have high 

initial investment costs. However, Epstein et al. (2018) and Quon and Jiang (2023) and Sgroi 

et al. (2018) assert that financial benefits and cost savings over time increase, which creates 

improved profit margins. Half of the respondents indicated that high costs potentially affect 

GSCM, which suggests that 86.7% of the respondents identified that cost impacts the adoption 

of GSCM. Some of the motivations for this were that CIPLA Medpro Manufacturing lacked 

the funds (one respondent), that it would negatively affect the company's profit margins (one 

respondent) and that the costs were too high (one respondent). Less than a fifth of the 

respondents (13.3%) stated that cost was not a barrier to GSCM. It is evident that the 

perceptions of the majority of the respondents align with the high costs associated with GSCM 

initiatives, which is an area of concern as GSCM ultimately drives better financial performance, 

as noted by Epstein et al. (2018), Quon and Jiang (2023) and Sgroi et al. (2018). More 
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awareness of the benefits associated with GSCM initiatives is necessary within the Logistics 

Department at CIPLA Medpro Manufacturing. 

 

Thirty percent of the respondents stated that a lack of training is a factor that negatively impacts 

GSCM at CIPLA South Africa, which is a high response rate and has been highlighted as a 

recurring theme throughout the survey. The motivation provided by one respondent is that no 

training was provided by CIPLA Medpro Manufacturing, which is concerning as the logistics 

team is responsible for the implementation of GSCM initiatives, which is aligned with the 

assertions by Brogi et al. (2022), Rodríguez-Espíndola et al. (2022) and Yusliza et al. (2020) 

who indicate that training is critical to the success of GSCM initiatives. More than a third of 

the respondents (36.7%) indicated that they were unsure of the impact that this factor would 

have on GSCM. This indicates that 66.7% of the respondents perceive that the lack of training 

is a barrier to GSCM initiatives, which is supported by the internal stakeholder theory that 

suggests that a lack of employee awareness and knowledge of initiatives hinder an 

organisation's performance, as noted by Brogi et al. (2022) and Rodríguez-Espíndola et al. 

(2022). Thirty percent of the respondents stated that they do not believe that a lack of training 

affects GSCM at CIPLA Medpro Manufacturing, however, this has not been the finding 

throughout this study as a lack of training has been identified as one of the key concerns at 

CIPLA Medpro Manufacturing. Another concern that arises from this finding is that it suggests 

that a number of logistics staff members do not perceive a lack of training as an area of concern 

even though they are the team that is charged with the rollout of this sustainable practice. One 

respondent did not respond to this question.  

 

A lack of understanding of green buying was stated to be a contributing negative factor to the 

implementation of GSCM practices by 26.7% of the respondents. This is the third most 

prevalent barrier identified by respondents and is reflective of the theme of a lack of knowledge 

of GSCM practices, which was highlighted throughout. Half of the respondents stated that it 

may be a potential barrier, this suggests that 76.7% of the respondents perceive that a lack of 

understanding of green buying has some negative impact on GSCM practices, which is aligned 

with the insights of Brogi et al. (2022) who indicate a lack of awareness and knowledge is a 

barrier to business initiatives. The motivation provided by one respondent was poor awareness 

by the procurement department. Twenty percent of the respondents stated that this factor did 

not impact GSCM at CIPLA South Africa. The lack of knowledge of this GSCM initiative is 

an area of concern, according to Elbarky et al. (2023), Galeazzo et al. (2021), Ivanova (2020) 
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and Khan et al. (2023), who highlight the importance of green procurement within an 

organisation. Potential cost savings and reduction in environmental damage are two of the main 

benefits that this GSCM initiative creates within an organisation, according to Galeazzo et al. 

(2021) and Khan et al. (2023). This indicates that there is a need for training in this GSCM 

initiative within CIPLA Medpro Manufacturing. 

 

More than a quarter of the respondents (26.7%) stated that a lack of skilled human resources is 

a barrier that negatively impacts GSCM at CIPLA Medpro Manufacturing. This is validated by 

respondents' answers throughout the survey that highlight the lack of knowledge of GSCM by 

the Logistics Department at CIPLA Medpro Manufacturing. The motivation for this factor was 

that a lack of training by the company (one respondent) and that it was not a core competency 

for the organisation (one respondent). Less than half of the respondents (46.7%) indicated that 

they are unsure if this factor impacts GSCM at CIPLA Medpro Manufacturing. This is 

highlighted as a concern in the internal stakeholder theory by Brogi et al. (2022), Govindan et 

al. (2017), Stocker et al. (2020) and Tiwari (2022), who indicate that the scarcity of skilled 

resources impacts the implementation and success of GSCM initiatives. This lack of skilled 

human resources also negatively impacts the risk identification theory, as noted by Ali et al. 

(2023), Maskrey et al. (2023) and Zouari‐Hadiji (2023), who highlight that awareness and 

knowledge are critical to understanding potential risks that could negatively impact business 

initiatives. More than a fifth of the respondents (23.3%) stated that this was not a barrier to 

GSCM, which is less than the respondents who identified a lack of skilled human resources as 

a barrier (26.7%). This factor is most likely a barrier impacting GSCM at CIPLA Medpro 

Manufacturing. One respondent did not respond to this question. 

 

A lack of understanding by supply chain stakeholders was identified as a negative barrier 

impacting GSCM at CIPLA Medpro Manufacturing by 13.3% of the respondents, with an equal 

proportion of respondents (13.3%) stating that this factor does not impact GSCM at CIPLA 

Medpro Manufacturing. Two-thirds of the respondents (66.7%) stated that this factor could 

impact GSCM at CIPLA Medpro Manufacturing, but they were unsure, which makes this 

question inconclusive, given the equal split of respondents supporting and against this factor 

as a barrier to GSCM. This is an unusual finding as more than a quarter of the respondents 

(26.7%) indicated that a lack of skilled human resources negatively impacts GSCM initiatives. 

Employees form a part of the supply chain’s stakeholders, which most likely indicates that 

respondents were unsure of the term supply chain stakeholders. Stakeholder involvement is 
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critical in driving the success of GSCM initiatives, according to Brogi et al. (2022) and Stahl 

et al. (2020). Insights by Stocker et al. (2020) further emphasise the importance of stakeholder 

awareness by stating that a lack of understanding and support by organisational stakeholders 

will underutilise core resources that are necessary for the implementation of GSCM initiatives. 

It is also important to note that this is aligned with the internal stakeholder theory with the 

inclusion of external stakeholders. Two respondents did not respond to the question. 

 

The trade-off between cost reduction and environmental damage was stated to negatively 

impact GSCM at CIPLA Medpro Manufacturing by 10% of the respondents. This suggests that 

these respondents perceive that to reduce costs, the environmental damage would increase. 

However, this goes against the insights of Galeazzo et al. (2021) and Synoracki (2019), who 

identify that GSCM practices reduce costs and improve environmental performance. It is 

important to note that respondents could be reflecting on the initial investment costs associated 

with GSCM initiatives, as noted by Feng et al. (2022), Golinska and Sethanan (2023), Palit et 

al. (2022) and Sharma et al. (2023). More than half of the respondents (63.3%) stated that this 

factor may negatively affect GSCM at CIPLA Medpro Manufacturing, which suggests a lack 

of knowledge of this factor. A trend has been that respondents are unsure of the impact of a 

number of the mentioned barriers, which highlights the theme of a lack of understanding by 

Logistics Department staff and is an area of concern according to the risk identification theory, 

as noted by Ali et al. (2023), Maskrey et al. (2023) and Zouari‐Hadiji (2023). More than a fifth 

of the respondents (23.3%) stated that this factor does not affect GSCM, which is aligned with 

the insights of Galeazzo et al. (2021) and Synoracki (2019), which indicates a positive 

relationship between GSCM practices and cost reductions. One respondent did not respond to 

this question. 

 

Ten percent of the respondents perceived that a lack of management commitment negatively 

impacts GSCM initiatives. This is supported by Routt (2021), who argues that business leaders 

and investors must commit to the adoption and maintenance of sustainable initiatives for 

sustainable development to be realised. The internal stakeholder theory also supports these 

respondents’ perceptions, as Rodríguez-Espíndola et al. (2022) and Tiwari (2022) highlight 

that both a top-down and bottom-up approaches are necessary for an initiative to be successful. 

Almost half of the respondents (46.7%) stated that this factor may impact GSCM, however, 

this suggests that a large number of respondents do not fully understand this factor. This 

highlights the theme of a lack of knowledge by the logistics team at CIPLA Medpro 
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Manufacturing. Forty percent of the respondents stated that this factor does not impact GSCM 

at CIPLA Medpro Manufacturing. This suggests that this factor is most likely not a barrier to 

GSCM due to the number of responses identifying it as a barrier (10%) as opposed to those 

indicating that it is not (40%). One respondent did not respond to this question. 

 

The lack of adaption to advancements in technology was indicated to be a barrier to the 

implementation of GSCM by 10% of the respondents. This is aligned with the assertions of Du 

et al. (2019), Fujii and Managi (2019), Ghisetti and Quatraro (2017), Jiakui et al. (2023) and 

Yin et al. (2023), who identify that green technologies are a driver of GSCM. Seventy percent 

of the respondents identified that this factor may impact GSCM at CIPLA Medpro 

Manufacturing, which indicates that the majority of the respondents do not understand this 

factor, which is a key area of concern as noted by Yin et al. (2023), as green technologies are 

enablers of sustainable initiatives. Less than a fifth of the respondents (16.7%) indicated that 

poor adoption of green technologies does not impact GSCM at CIPLA Medpro Manufacturing. 

Based on responses (10% for barrier and 16.7% for not a barrier), it could be suggested that 

this factor is not a barrier to GSCM at CIPLA Medpro Manufacturing. However, it is important 

to note that this is not a conclusive result as almost two-thirds of the respondents were unsure 

if this factor is a barrier, which highlights the lack of awareness and knowledge amongst the 

staff at CIPLA Medpro Manufacturing. One respondent did not respond to this question. 

 

Ten percent of the respondents indicated that the high cost of eco-friendly packaging was a 

barrier to the implementation of GSCM initiatives. This is aligned with the insights of Sweeney 

(2020), who highlights the cost investment of GSCM initiatives as being a potential barrier. 

The motivation behind the identification of this factor being a barrier to implementation was 

that it had high financial implications for CIPLA Medpro Manufacturing (one respondent). 

Sixty percent of the respondents stated that this may be a factor impacting GSCM, but these 

respondents are unsure, which suggests that they cannot determine that there is a relationship 

between these two elements. Thirty percent of the respondents stated that this factor does not 

impact GSCM at CIPLA Medpro Manufacturing. This indicates that the cost of eco-friendly 

packing materials is likely not a barrier to GSCM initiatives for CIPLA Medpro Manufacturing. 

Due to the limitations discussed by the key informant as well as responses in the survey on 

packaging requirements, it is evident that not all packaging material can be substituted for 

environmentally-friendly options. Therefore, it is less likely to be a cost-related issue and more 

likely related to product requirements and limitations in packaging options. 
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A low return on investment was identified as having a negative impact on GSCM at CIPLA 

Medpro Manufacturing by 6.7% of the respondents, the motivation behind this was that it was 

not practised by CIPLA Medpro Manufacturing. This goes against the assertions of Galeazzo 

et al. (2021), Du et al. (2019), Routt (2021) and Wang et al. (2023) who highlight that GSCM 

and sustainable initiatives have a high return on investment. Seventy percent of the respondents 

stated that this factor could possibly impact GSCM at CIPLA Medpro Manufacturing. This 

trend of a lack of knowledge on impacting factors on GSCM is a recurring trend. Twenty 

percent of the respondents felt that this initiative does not impact GSCM initiatives at CIPLA 

Medpro Manufacturing, suggesting that this factor is most likely not a barrier to the 

implementation of GSCM initiatives, which is aligned with the assertions of Wang et al. (2023) 

Galeazzo et al. (2021) and Du et al. (2019) that GSCM initiatives improve an organisations 

profitability substantially over a long period of time. One respondent did not respond to the 

question. 

 

One respondent indicated that the complexity of GSCM initiatives is a barrier to GSCM, which 

is aligned with the perceptions of Banihani (2023) and Everson et al. (2023) that indicate that 

pharmaceutical supply chains are complex, which could impact the implementation of GSCM 

initiatives. Eighty percent of the respondents indicated that they are unsure if the complexity 

of GSCM negatively impacts the implementation of this initiative. This suggests that this 

impact is misunderstood by most of the logistics team at CIPLA Medpro Manufacturing, which 

is an area of concern as the Logistics Department is currently involved with a number of GSCM 

initiatives as indicated by previous survey responses as well as insights by the key informant. 

Less than a fifth of the respondents (13.3%) stated that this factor does not impact GSCM at 

CIPLA Medpro Manufacturing, which was opposed by one respondent who felt that this factor 

most likely does impact GSCM negatively at CIPLA Medpro Manufacturing. However, the 

lack of knowledge identified by 80% of the respondents makes it difficult to identify the impact 

of this factor on GSCM. One respondent did not respond to this question. 

 

A lack of technological infrastructure was indicated to be a negative factor impacting the 

implementation of GSCM initiatives by one respondent. The motivation provided by this 

respondent was that CIPLA Medpro Manufacturing has outdated equipment. However, the 

response rate is too low to validate this perception. More than half of the respondents (56.7%) 

stated that this factor may impact GSCM at CIPLA Medpro Manufacturing, which indicates a 

lack of certainty about the impact of poor technological infrastructure by staff members in the 
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Logistics Department at CIPLA Medpro Manufacturing. More than a third of the respondents 

(36.7%) stated that this factor is not a barrier to GSCM, which indicates that CIPLA Medpro 

Manufacturing most likely has the up-to-date infrastructure to support GSCM initiatives. This 

is a positive finding, as noted by the assertions of Barbieri et al. (2020), Jiakui et al. (2023) and 

Yin et al. (2023), who indicate that the use of green technologies is a driver of GSCM. One 

respondent did not respond to this question.  

 

One respondent felt that the lack of willingness to change trade information was a factor that 

negatively impacted the implementation of GSCM at CIPLA Medpro Manufacturing. This is 

relatively low when compared to the respondents who perceive that this factor is not a barrier 

to GSCM (26.7%). This highlights that this is most likely not a negative factor impacting 

GSCM at CIPLA Medpro Manufacturing. This goes against the insights of Chourasiya et al. 

(2023), Negash et al. (2023) and Scown et al. (2020), who highlight that factors that impact an 

organisation's competitive advantage can potentially be barriers to the adoption of GSCM 

initiatives, as it directly impacts business performance. More than half of the respondents 

(63.3%) indicated that this may be a barrier but are unsure of the impact, further supporting the 

theme of a lack of knowledge by the company’s logistics staff members. Two respondents did 

not respond to this question. 

 

No respondents identified an inappropriate organisational structure as a barrier to GSCM 

initiatives. This suggests that CIPLA Medpro Manufacturing has an organisational structure 

that supports GSCM initiatives, which was also validated by the key informant. This is critical 

to the successful implementation and adoption of GSCM initiatives, as noted by the assertions 

of Altunay et al. (2021), Knoppen and Knight (2022), Liu et al. (2023) and Ingstrup et al. 

(2021), who highlight the importance of alignment of organisational structure to sustainable 

initiatives. Seventy percent of the respondents stated that an inappropriate organisational 

structure may negatively affect GSCM practices at CIPLA Medpro Manufacturing, which 

highlights a lack of knowledge of GSCM practices by respondents. More than a quarter of the 

respondents (26.7%) stated that this factor did not impact GSCM practices at CIPLA Medpro 

Manufacturing, which suggests that they do not perceive this to be an issue within CIPLA 

Medpro Manufacturing. One respondent did not respond to this question.  

 

No respondents identified the inhibition of innovation as a barrier to the adoption of GSCM 

initiatives. More than half of the respondents (60%) indicated that they are unsure if GSCM 
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inhibits innovation, which highlights the theme of a lack of knowledge by the Logistics 

Department staff at CIPLA Medpro Manufacturing on both GSCM and the factors impacting 

this sustainable practice. A third of the respondents (33.3%) stated that this factor is not a 

barrier to GSCM, which is aligned with the insights of Seman et al. (2019) and Ghisetti and 

Quatraro (2017), who indicate that sustainable initiatives such as GSCM improve innovation 

within an organisation rather than inhibiting it. This further emphasises that this factor is not a 

negative factor impacting GSCM at CIPLA Medpro Manufacturing. This is an important 

finding as innovation is a core element of the pharmaceutical industry, as noted by Hassan and 

Daud (2017), Hraiga et al. (2023) and Wang et al. (2023). Two respondents did not respond to 

this question. 

 

No respondents identified a lack of ethical standards and corporate social responsibility as a 

barrier to GSCM initiatives. These responses are aligned with the sentiments of the key 

informant, who identified a number of GSCM initiatives that are currently being implemented 

within the organisation. Sixty percent of the respondents stated that they are unsure if a lack of 

ethical standards and corporate social responsibility impacts the implementation of GSCM at 

CIPLA Medpro Manufacturing. This indicates that these respondents have a lack of knowledge 

of this factor, which is a core area of concern, as noted by the assertions of Freze et al. (2023) 

and Hermundsdottir and Aspelund (2021), who indicate that ethical standards and corporate 

social responsibility are drivers of sustainable initiatives such as GSCM. A third of the 

respondents (33.3%) indicated that this is not a barrier to the implementation of GSCM at 

CIPLA Medpro Manufacturing, which aligns with previous responses. Based on respondents’ 

responses this factor is not a barrier to GSCM at CIPLA Medpro Manufacturing, however, it 

is important to note that more than half of the respondents stated that it might have an impact, 

which indicates that responses may be different if they were more aware. Two respondents did 

not respond to this question. 
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5.4.2 External barriers impacting GSCM at CIPLA Medpro Manufacturing 

Four respondents (13.3%) stated that a lack of government support is a negative barrier 

impacting the implementation of GSCM at CIPLA Medpro Manufacturing, which is greater 

than the number of responses that identified that it is not a contributing barrier (10%). One 

respondent stated that the government lacked a proper enforcement policy, which was also 

highlighted by the key informant. This is aligned with respondents’ responses in previous 

questions that highlighted that the government should be more involved with driving GSCM 

initiatives. Respondents’ perceptions are supported by the assertions of Kim et al. (2023), 

Pramudana et al. (2023), Ranieri et al. (2018) and Zighan et al. (2023) who state that 

government policies and regulations are critical in the adoption of GSCM initiatives and a lack 

of government intervention reduces the organisational focus on sustainable initiatives. More 

than two-thirds of the respondents (73.3%) stated that the lack of government support may 

impact the implementation of GSCM at CIPLA Medpro Manufacturing, which again highlights 

the lack of understanding by respondents on the impact of government support. One respondent 

did not respond to this question.  

 

Lack of awareness in society was identified as a negative factor affecting GSCM at CIPLA 

Medpro Manufacturing by 13.3% of the respondents. This is slightly less than the responses 

indicating that this factor is not a barrier that impacts GSCM (16.7%). More than half of the 

respondents (63.3%) stated that this factor might impact GSCM at CIPLA Medpro 

Manufacturing. This indicates that the lack of knowledge by staff members impacts the results 

of factors impacting GSCM at CIPLA Medpro Manufacturing. Therefore it is difficult to 

determine if this factor is a barrier to GSCM. The lack of awareness is an area of concern as 

noted by Chen et al. (2021), De Fine Licht and Folland (2019), Karbassi (2021), Madanaguli 

et al. (2022) and Sainati et al. (2023) who state that a lack of awareness by society negatively 

impacts the adoption of sustainable initiatives as it reduces the importance of sustainable 

initiatives to society, and thus, serves as an insufficient incentive to promote GSCM initiatives 

to businesses.  

 

A lack of knowledge and experience by suppliers was stated to have a negative impact on 

GSCM at CIPLA Medpro Manufacturing by 13.3% of the respondents, while 16.7% of the 

respondents stated that this factor does not impact GSCM. The motivation provided by a 

respondent was that no training was provided to suppliers. More than half of the respondents 

(63.3%) indicated that this might impact GSCM at CIPLA Medpro Manufacturing, which 
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highlights a lack of knowledge on the impact of this factor.  Two respondents did not respond 

to this question. The knowledge that suppliers have on the GSCM initiatives is critical to 

business operations, as noted by Chakraborty et al. (2023), Karmaker et al. (2023), Park et al. 

(2022), Prabhu, et al. (2020) and Skalli et al. (2023),  who identify that suppliers support 

business strategies and, therefore, must be integrated into business initiatives such as GSCM. 

 

The pressure for lower prices was identified as a barrier affecting GSCM at CIPLA Medpro 

Manufacturing by 10% of the respondents. The motivation for this factor being a barrier to 

GSCM was that CIPLA Medpro Manufacturing is focused on driving down costs, according 

to one respondent. This goes against the assertions of Galeazzo et al. (2021) and Sweeney 

(2020), who assert that GSCM actually reduces costs, suggesting that lower costs should be the 

driver rather than a barrier. However, it is important to note that cost was identified as a barrier 

to GSCM due to financial investment costs, which could also increase the price of a product, 

as noted by Feng et al. (2022), Palit et al. (2022), Rahman et al. (2020) and Sharma et al. (2023). 

According to the key informant, CIPLA Medpro Manufacturing is strategically aligned to 

providing affordable education, which makes the organisation highly price sensitive. Ten 

percent of the respondents stated that this factor is not a barrier to GSCM, which is aligned 

with the sentiments of the key informant, who indicated that sustainable initiatives can reduce 

the cost price of a product, which may reduce the price. More than two-thirds of the respondents  

(76.7%) indicated that they are not sure of the impact this factor has on GSCM, which is a 

recurring theme in this survey. One respondent did not respond to this question. 

 

The lack of IT was identified by two respondents as a factor that negatively impacts GSCM at 

CIPLA Medpro Manufacturing, however, 23.3% of the respondents argued that this was not a 

barrier to GSCM. According to Barbieri et al. (2020),  Du et al. (2019) and Yin et al. (2023), 

the use of technology enables improved sustainable performance. However, respondents could 

be alluding to the perception that CIPLA Medpro Manufacturing has updated IT that supports 

GSCM. More than half of the respondents (63.3%) stated that they are unsure if this factor 

negatively impacts GSCM at CIPLA Medpro Manufacturing and further indicated that there 

was a lack of knowledge. Two respondents did not respond to this question. This question was 

poorly formulated as it is ambiguous and intended to probe whether the lack of new and 

innovative technology within the industry was a barrier to GSCM.  
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A lack of demand and public awareness was stated to be a negative factor impacting GSCM at 

CIPLA Medpro Manufacturing by two of the respondents, while 16.7% of the respondents 

indicated that it was not a barrier.  According to Abdel-Baset et al. (2019), Carvalho and Sousa 

(2018) and Sainati et al. (2023), public awareness is a core driver of GSCM and is increasing 

among consumers across all industries, which validates respondents’ responses that the lack of 

public awareness is a negative factor impacting GSCM. Seventy percent of the respondents 

stated that they were not sure if this factor was a barrier. This highlights the prevalence of a 

lack of knowledge by CIPLA Medpro Manufacturing staff on GSCM. Two respondents did 

not respond to this question. 

 

Poor supplier commitment was identified as a negative factor impacting the implementation of 

GSCM by one respondent. A third of the respondents (33.3%) stated that this factor does not 

impact GSCM at CIPLA Medpro Manufacturing, which indicates that it is most likely not a 

barrier to GSCM. This also suggests that CIPLA Medpro Manufacturing suppliers are involved 

in GSCM initiatives, as they are committed to supporting/ achieving GSCM initiatives within 

the organisation. Two respondents did not respond to this question. Some respondents’ 

responses go against the sentiments of Chourasiya et al. (2023), Negash et al. (2023), Park et 

al. (2022) and Pramudana et al. (2023), who assert that supplier commitment is critical to the 

success of GSCM initiatives. According to Liu et al. (2021), the support of suppliers drives 

business performance and, therefore, lays the foundation for business strategies. This could 

also indicate that CIPLA Medpro Manufacturings suppliers are committed and, therefore, 

respondents do not perceive it to be a barrier. More than half of the respondents (56.7%) stated 

that poor supplier commitment may impact GSCM. This could be attributed to the prevalent 

lack of knowledge by respondents on the factors impacting GSCM at CIPLA Medpro 

Manufacturing. This is an area of concern as it indicates that respondents do not understand the 

role that suppliers fulfil within GSCM initiatives and, therefore, highlights the importance of 

training on the various role players within green initiatives. 

 

More than two-thirds of the respondents (76.7%) stated that they are unsure if uncertainty and 

competition are negative factors impacting GSCM at CIPLA Medpro Manufacturing. Less than 

a fifth of the respondents (16.7%) stated that this factor is not a barrier to GSCM, with no 

responses indicating that this factor does impact the implementation of GSCM, which opposes 

the insights of Handfield (2020), Healy et al. (2019) and Sharabati (2021) who indicate that 

competition and uncertainty directly impact GSCM initiatives and can be either a driver or 
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barrier. According to Courtnell (2019), it is essential for an organisation to focus on economic 

sustainability. This would suggest that respondents are not feeling the pressure of competition 

at CIPLA Medpro Manufacturing. Therefore, this factor was not identified as a barrier to 

GSCM at CIPLA Medpro Manufacturing. Two respondents did not respond to this question. 

 

The most significant barriers to the implementation of GSCM at CIPLA South Africa, 

according to respondents, were high cost (36.7%), lack of understanding to incorporate green 

buying (26.7%), lack of training (30%), and the lack of skilled human resources in the 

implementation of GSCM (26.7%). These barriers identified by respondents are closely aligned 

with information from the key informant and the insights that have been gathered by 

respondents’ responses to previous questions. Respondent's perceptions are aligned with the 

assertions of Faisal et al. (2021), Feng et al. (2022), Palit et al. (2022), Sharma et al. (2023) and 

Sweeney (2020), who state that there are initial costs that are associated with the adoption of 

sustainable initiatives. This validates respondents’ responses, however, it is also important to 

note that Sweeney (2020) also indicates that these costs are recuperated from savings and 

efficiencies that are associated with GSCM initiatives. A lack of skilled human resources and 

training have been recurring themes associated with the results and serves as a strong barrier 

for the adoption of GSCM initiatives, supporting assertions by Cheema et al. (2020). Neirotti 

(2020) states that employee involvement is critical to the success of GSCM initiatives and, 

therefore, they are core role players. If employees have a lack of knowledge or training, it 

would directly negatively impact GSCM initiatives. This is also a concern based on the internal 

stakeholder theory, which indicates that employee awareness is key to the success of any 

initiative that a business implements, as noted by Brogi et al. (2022), Rahardja (2023) and 

Rodríguez-Espíndola et al. (2022).  

 

The factors that impacted GSCM implementation the least, according to respondents, were lack 

of management commitment (40%), lack of technological infrastructure (36.7%), its impact on 

inhibiting innovation (33.3%), poor supplier commitment (33.3%) and the lack of ethical 

standards and corporate social responsibility (33.3%). It is evident from respondents’ responses 

that CIPLA Medpro Manufacturing supports GSCM initiatives and upholds ethical behaviour. 

It is indicated that suppliers and infrastructure do not inhibit the adoption of GSCM initiatives, 

which highlights that the barriers to GSCM at CIPLA Medpro Manufacturing are related to 

training and costs as opposed to culture and stakeholder support.  
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5.5 Conclusion  

This Chapter presented the analysis of the data that was collected from the surveys and the key 

informant interview. The results were discussed with the use of relevant literature to provide 

deeper insights into the findings. There were instances where there were variances between the 

survey results and the literature reviewed. The findings were also considered against the 

theoretical frameworks of the sustainable development theory, green logistics theory, risk 

identification theory and internal stakeholder theory.  

 

It was also evident that the attitudes, perceptions, knowledge and insights from the green 

logistics team were critical in understanding the barriers that impact green logistics at CIPLA 

Medpro Manufacturing. The findings reveal that employment, financial performance and 

corruption were the most prominent factors facing business currently, whilst education, 

personal health and employment were the most pertinent factors for society. It was evident that 

government intervention was key in the adoption of GSCM initiatives such as green logistics 

and was a necessity in the promotion of this initiative within the pharmaceutical industry.  

 

The most pertinent barriers to the adoption of green logistics were identified as high costs, a 

lack of understanding of initiatives, a lack of skilled human resources and a lack of training. 

The lack of knowledge, in general, was a recurring theme amongst respondents and is 

highlighted in three of the four most significant barriers to green logistics. Chapter Six provides 

the summary and the recommendations emanating from this research endeavour. 

  



255 
 

CHAPTER SIX: SUMMARY OF RESULTS, RECOMMENDATIONS AND 

CONCLUSION 

 

6.1 Introduction 

It was identified that CIPLA Medpro Manufacturing has multiple initiatives in place to support 

GSCM within the organisation. However, a number of the GSCM initiatives that were 

identified were not always conducted by CIPLA Medpro Manufacturing. This suggests that 

most GSCM initiatives in CIPLA Medpro Manufacturing are not monitored to ensure 

compliance. According to Cousins et al. (2019) and Kähkönen et al. (2023), it is critical for 

organisations to regularly monitor their GSCM initiatives to ensure their success. Staff 

perceptions were also supportive of sustainable initiatives in both personal and working 

environments, which indicates that employees within the Department support these initiatives 

to some degree. It was identified that although a number of employees support sustainable 

initiatives, they also had preferences as to which they supported and which they preferred not 

to conduct, in both a personal and work capacity. A number of issues served as barriers to the 

adoption of a number of sustainable initiatives, which effectively skewed respondents' 

perceptions of certain sustainable practices. Various internal and external barriers were also 

identified by respondents that impacted the adoption of sustainable practices both at work and 

at home. Although a large number of barriers were identified, respondents were able to indicate 

which barriers they perceived to be the most detrimental to the adoption of sustainable 

initiatives. The countermeasures put in place at CIPLA Medpro Manufacturing to combat 

barriers to green logistics and GSCM were also identified. The effectiveness of these 

countermeasures was also evaluated by staff members to identify their effectiveness. 

Respondents also made personal suggestions for potential countermeasures to be used by 

CIPLA Medpro Manufacturing to better combat the barriers to sustainability at the company. 

This Chapter provides a summary of the key research findings. Thereafter, recommendations 

derived from the study are forwarded. Finally, concluding remarks are made. 

 

6.2 Overview of chapters 

Chapter One introduced the topic and provided the motivation for the study, the aim, and the 

objectives. Furthermore, a brief overview of the theoretical framework and the methodology 

used was provided. 
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Chapter Two provided a review of existing literature that covered issues such as the impact of 

climate change, the internal and external barriers that affect green logistics and GSCM, the 

pillars of sustainability, the impact of supply chains on sustainable development, drivers 

impacting GSCM and the impact of the pharmaceutical industry on sustainability. From the 

literature reviewed, it is evident that pharmaceutical supply chains significantly impact the 

various pillars of sustainability both locally and globally. 

 

Chapter Three provided the relevant conceptual and theoretical contexts that focused on the 

barriers to green logistics, sustainability models within the pharmaceutical sector, the 

importance of sustainability in the industry and the various elements of sustainability. 

Consequentially, the Logistics Department within the pharmaceutical industry is evidently a 

critical driver of sustainable initiatives and is directly involved with sustainable development 

within the pharmaceutical sector.  

 

Chapter Four defined the research methodologies and approaches used. This included the use 

of both quantitative and qualitative data that were collected through the use of questionnaires 

and a key informant interview. The data collection tools were implemented through both face-

to-face and online submissions to ensure the highest possible response rate.  

 

Chapter Five presents and analyses/ interprets the primary data collected. Statistical analyses 

were conducted through the use of SPSS to undertake a descriptive analysis of the survey 

findings. Tables and figures were generated to highlight key results and learnings from the 

research. The key informant responses were integrated into the discussion thematically. The 

findings were also integrated with relevant existing literature on green logistics and 

sustainability to support or challenge findings. 

 

Chapter Six concludes the study with a summary of the main points and findings of this 

research, an explanation of the findings of the research and the inferences of the findings of the 

study on the current bodies of knowledge and recommendations for future research. 

 

6.3 Summary of key research findings 

The main research findings of the study are summarised in relation to the objectives identified 

in Chapter One. The summary indicates that the objective was achieved and the research 

questions that preceded the objectives were addressed. 
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6.3.1 Employees' perceptions of sustainability in a personal capacity 

In a personal capacity, most respondents indicated that education, health and employment were 

the most critical elements facing society currently. Environmental concerns were identified as 

one of the least important factors impacting society. This suggests that environmental concerns 

are perceived to not be an area of concern for society in light of other impacting factors. This 

correlates with the insights of Elneel et al. (2023), Liszbinski et al. (2023), Sauls (2020) and 

Stahl et al. (2020), who state that factors other than environmental concerns can have a deeper 

impact on society. This is further emphasised by the high unemployment rate in South Africa, 

which places a strain on the basic needs of society. This sentiment was further emphasised 

when respondents identified the core issues impacting them currently, as poverty received the 

highest response rate. This motivates the impact of the high levels of poverty in South Africa. 

This is also motivated by Hale et al. (2019), Hopper (2020) and Nomafu et al. (2023), who 

state that individuals must meet their individual needs before those of society and the world. 

This indicates that poverty is the most impactful barrier to sustainable initiatives facing 

respondents.  

 

Some of the respondents also stated that they are directly impacted by land pollution, hazardous 

waste, water pollution, air pollution and traffic congestion. This indicates that respondents are 

negatively impacted by the by-products of poor environmental performance. According to the 

respondents, the most prevalent causes of climate change are emissions from industry, 

deforestation and emissions generated from fossil fuels. This is most likely attributed to the 

factors impacting climate change, as CIPLA Medpro Manufacturing is located in an industrial 

area alongside a number of manufacturing factories. CIPLA Medpro Manufacturing is also 

located in a high-traffic area in Mobeni, KwaZulu-Natal, which also highlights respondents' 

responses that vehicle emissions are a factor impacting climate change.  

 

An important insight gained was that the majority of the respondents did not know what was 

meant by green logistics even though they are currently employed within the Logistics 

Department. This suggests that there is a lack of knowledge of GSCM initiatives within the 

Logistics Department at CIPLA Medpro Manufacturing. This is concerning since, according 

to Brogi et al. (2022), Maskrey et al. (2023) and Zouari‐Hadiji (2023), a lack of knowledge 

could directly impact the implementation and success of GSCM initiatives such as green 

logistics. If employees are unaware of this sustainable initiative it would be difficult to 
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implement it within the organisation. This was further emphasised by the majority of the 

respondents not understanding the impact of climate change on CIPLA Medpro Manufacturing. 

It is evident that although respondents understand the impact of climate change and poor 

environmental performance in their personal lives, they lack the knowledge of poor 

environmental performance and climate change on an organisation. The theme of a lack of 

knowledge on GSCM and sustainability within a business context recurred throughout the 

study, which emphasised the importance of proper training on the importance and impact of 

these sustainable initiatives within the organisation. 

 

6.3.2 The GSCM and green logistics practices conducted by CIPLA Medpro 

Manufacturing 

The key informant interview focused on identifying the current GSCM and green logistics 

processes that are currently undertaken by CIPLA Medpro Manufacturing. This was also 

supplemented with data provided by the survey to develop a holistic view of sustainable 

initiatives adopted by the supply chain department in CIPLA Medpro Manufacturing. 

 

The first practice identified was that of recycling various materials through the use of recycling 

bins. According to Pan et al. (2019) and Suhandi and Chen (2023), this sustainable practice is 

the basis for a circular economy, which suggests that CIPLA Medpro Manufacturing has 

adopted a fundamental GSCM practice. However, it was important to note that the key 

informant identified that some materials were not recyclable and had to be disposed of, such 

as foils used in the packaging of products. This was also supported by data from the surveys 

which identified that recycling was not always conducted. This highlights that although CIPLA 

Medpro Manufacturing is currently utilising recycling as a GSCM practice, it could still be 

developed to change its packaging materials. However, this suggestion would have to be looked 

at by their research and development department to identify potential alternatives and to 

ascertain whether it would be a viable option. The proper disposal of waste was identified as a 

prevalent GSCM practice conducted at CIPLA Medpro Manufacturing. However, it was 

identified that not all pharmaceutical waste can be easily disposed of, due to the nature of the 

materials used in the production process. Certain hazardous materials can only be disposed of 

through the use of an incinerator, which is located in Olifansfontein and, therefore, requires the 

transportation of waste materials over a distance of six hundred kilometres. It is evident that 

having a waste disposal plant closer to the manufacturing plant would be highly beneficial to 

CIPLA Medpro Manufacturing to reduce costs from transportation as well as to reduce the 
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overall environmental impact. Some materials are disposed of using an external waste disposal 

company that collects highly hazardous materials weekly to be sludged as CIPLA Medpro 

Manufacturing does not have the equipment required to conduct this waste disposal procedure. 

This would suggest that CIPLA Medpro Manufacturing loses sight of its highly hazardous by-

products, which raises the question of the total impact of pharmaceutical production at CIPLA 

Medpro Manufacturing. The key informant identified that they could not disclose the name of 

their private waste disposal company for confidentiality purposes, however, a potential field of 

study would be to analyse the effectiveness of waste companies in South Africa to determine 

the total impact of pharmaceutical products on the environment. 

 

The reduction of electricity usage was also identified as a core GSCM initiative conducted by 

CIPLA Medpro Manufacturing. This practice was enabled through the use of usage metres and 

weekly reporting on electricity usage per department. However, CIPLA Medpro 

Manufacturing relies strongly on the power grid for its electricity, which promotes the use of 

the burning of coal to generate electricity. A suggestion to CIPLA Medpro Manufacturing 

would be to make use of alternative sources of power, such as solar power. This would reduce 

the reliance of CIPLA Medpro Manufacturing on the power grid to both reduce costs and 

improve environmental performance.  

 

CIPLA Medpro Manufacturing also promotes the reuse of materials throughout the 

organisation. According to Suhandi and Chen (2023), reuse is an essential tool in the creation 

of a circular economy, however, Barrett et al. (2020) identify that the reuse of materials is not 

always an option. This was identified during both the key informant interview and the surveys, 

in which respondents suggested that reuse was not always possible due to the sensitivity of the 

products used in CIPLA Medpro Manufacturings manufacturing processes. Some materials 

had to be disposed of if damaged or compromised to ensure that product quality would be 

upheld. 

 

6.3.3 External barriers facing GSCM at CIPLA Medpro Manufacturing 

The barriers to GSCM have been separated into two fields, namely internal and external 

barriers, as identified in the research questions. The motivation behind this is to determine 

which barriers can be controlled within CIPLA Medpro Manufacturing and which cannot. 

External barriers occur outside of the business premises and are less likely to be directly 

controlled by an organisation.  
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The greatest barrier to the adoption of GSCM was identified as a lack of government support. 

Respondents indicated that although the South African government has policies in place, there 

is a lack of enforcement of these policies. This perception is supported by Sun et al. (2023), 

Torres-Delgado et al. (2023), Wu (2023) and Ziolo and Ghoul (2019), who state that the 

government is best positioned to promote the adoption of GSCM and green logistics initiatives. 

Although government support can be identified as a driver of GSCM, it is evident that in its 

absence, pharmaceutical companies are less motivated to adopt GSCM and green logistics 

initiatives. 

 

The lack of awareness by society was also identified as a crucial barrier to the adoption of 

GSCM and green logistics initiatives by CIPLA Medpro Manufacturing. According to 

respondents, the lack of awareness reduces the likelihood of CIPLA Medpro Manufacturing 

adopting sustainable initiatives due to the investment into more perplexing issues facing 

society. The key informant went on to further discuss the importance of understanding society's 

needs in South Africa to make CIPLA Medpro Manufacturing relevant and competitive. The 

need for affordable medication in South Africa is exacerbated by high levels of unemployment 

and health issues such as HIV and AIDS, which are generally a priority for society. The lack 

of demand for sustainable products by South African consumers was identified as a result of 

the lack of awareness. This further emphasised the impact of a lack of awareness. 

 

The pressure of lower prices was identified as another evident barrier facing the adoption of 

GSCM and green logistics initiatives. Due to the volatility of the South African economic 

climate and the rampant prevalence of unemployment, CIPLA Medpro Manufacturing is 

currently focused on reduced prices to ensure that it can provide the general public with 

affordable medication. This moves the focus away from environmental concerns and 

sustainable practices. A recurring theme among respondents has been the lack of knowledge 

on the impact of GSCM and green logistics on an organisation's cost margins. It is evident that 

many of the green logistics staff at CIPLA Medpro Manufacturing do not understand the cost 

savings associated with GSCM initiatives and the general perception is that sustainable 

initiatives are costly and negatively impact profit margins. 
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6.3.4 Internal barriers facing GSCM at CIPLA Medpro Manufacturing 

Internal barriers occur within the organisation and can be directly controlled through the 

implementation of policies, changes to the structure and various other countermeasures. The 

most impactful barrier to the adoption of GSCM initiatives was identified as the high costs 

involved with adopting this sustainable initiative. The key informant further discussed this 

barrier by stating that the initial costs involved with changing current business practices to new 

sustainable methods served as a significant barrier as it would reduce profit margins for that 

financial year and perhaps years to come before the value in terms of financial gains were to 

be realised. Survey respondents stated that CIPLA Medpro Manufacturing lacked the funds to 

develop GSCM initiatives and this was the main explanation for the lack of investment in these 

initiatives. This highlights that to motivate top management a cost analysis must be drawn to 

highlight the cost-benefit over time for the implementation of GSCM initiatives such as green 

logistics. The second most commonly identified barrier to GSCM at CIPLA Medpro 

Manufacturing was identified as a lack of training on this initiative. A number of respondents 

did not understand the concept of GSCM or green logistics. This is concerning as it is difficult 

to implement an initiative that is not fully understood. During the key informant interview, it 

was also identified that CIPLA Medpro Manufacturing did not provide a deeper insight into 

the purpose of some of their green logistics initiatives to their employees. Rather the stance 

taken by CIPLA Medpro Manufacturing relied heavily on operational training and the reliance 

of staff members to be aware of GSCM and green logistics initiatives within the organisation. 

It was also established that the general perception amongst employees on sustainability was 

favourable. This suggests that the lack of training is indeed a critical barrier to the adoption of 

GSCM and green logistics at CIPLA Medpro Manufacturing.  

 

The third most popular barrier was a lack of skilled human resources in the implementation of 

GSCM at CIPLA Medpro Manufacturing. This barrier is related to the lack of training, as it 

indicates that some staff members are not properly equipped to implement GSCM initiatives 

at CIPLA Medpro Manufacturing. This is a major concern for CIPLA Medpro Manufacturing 

as it indicates that the logistics staff at CIPLA Medpro Manufacturing are not properly 

equipped to implement the sustainable initiatives that the organisation has adopted, which will 

directly impact the success of these initiatives. The lack of understanding to incorporate green 

buying was also identified as a core barrier to the adoption of GSCM. This relates to the lack 

of training on GSCM initiatives within CIPLA Medpro Manufacturing. Green buying directly 

impacts the carbon footprint of a product and is a core contributor to a circular economy. This 
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would overemphasise the importance of various purchasing metrics, such as cost, and 

undervalue the benefits associated with green buying. Therefore, the theme of a lack of 

knowledge on GSCM is highlighted, and the need for robust training on GSCM within the 

organisation is highlighted. 

 

Respondents also highlighted that the lack of knowledge of GSCM spread across to their 

suppliers and other supply chain stakeholders. This suggests that GSCM and green logistics 

are relatively misunderstood concepts at CIPLA Medpro Manufacturing and even amongst 

their supply chain partners. To rectify this glaring issue throughout the supply chain at CIPLA 

Medpro Manufacturing, training is required for both internal staff as well as external supply 

chain partners. 

 

Cost reduction at the cost of the environment was also identified as a substantial barrier to the 

adoption of GSCM. This suggests that CIPLA Medpro Manufacturing is willing to increase its 

environmental impact to reduce its costs. It was identified that the pressure for lower costs by 

consumers was also a core barrier to GSCM, which indicates that these two barriers are 

interrelated. It was identified during the key informant interview that the core value of CIPLA 

Medpro Manufacturing is to provide affordable medication to the South African population.  

 

A lack of management commitment was also identified as a prevalent barrier to GSCM at 

CIPLA Medpro Manufacturing. During the key informant session, it was identified that CIPLA 

Medpro Manufacturing supports GSCM initiatives but values other elements, such as cost 

reduction, higher than sustainable practices. This barrier occurs from the perception that GSCM 

initiatives are not aligned with critical business goals such as cost reduction. This stems from 

the lack of knowledge of the benefits associated with GSCM initiatives, which further 

emphasises the importance of GSCM training within CIPLA Medpro Manufacturing. The 

reluctance to adapt to advancements in technology was also identified as a contributing barrier 

to GSCM at CIPLA Medpro Manufacturing. This is indicative that CIPLA Medpro 

Manufacturing has established methods of manufacturing its products and does not want to 

adapt to technological changes within the industry. Manufacturing practices are monitored by 

various regulatory bodies, which inhibit changing manufacturing methods regularly, according 

to the key informant. Many processes stay in place for a number of years to ensure that 

manufacturing procedures remain uniform. This, however, negatively impacts CIPLA Medpro 

Manufacturing's ability to adopt new technologies. Although a number of other barriers were 
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identified, it was evident that respondents were unaware of the impact that they had on GSCM. 

As a result, barriers that were identified by less than 10% of the respondents were not identified 

as critical barriers to GSCM and green logistics. The omission of these barriers was to ensure 

that the information was reliable and generalisable. 

 

6.4 Value of theoretical framework 

The theoretical framework established the foundation of the study, which provided guidelines 

for the researcher to follow when establishing key research elements such as the data collection 

tools. The four theories that were put forth were the (1) sustainable development theory, (2) 

green logistics theory, (3) risk identification theory and (4) internal stakeholder theory, which 

provided key perceptions that guided the study.  

The sustainable development theory suggests that the move towards sustainable development 

is critical for the future of mankind and is driven by ethical, social and ecological objectives 

(Chams and García-Blandón, 2019). It was also highlighted that sustainable development goals 

are driven by the adoption of green initiatives within the industry (Silva, 2021). The research 

findings clearly support this as a theme identified by the respondents was that the establishment 

of sustainable initiatives directly impacts social and environmental performance and the 

wellness of these two elements.  Respondents also highlighted employee perceptions that the 

adoption of green logistics and GSCM initiatives would improve overall brand quality and 

would be important for the pharmaceutical industry. 

The green logistics theory highlighted that the adoption of green logistics was crucial in driving 

sustainable development within an organisation and, as such, should be a core area of focus 

(Albuquerque et al., 2020; Tan et al., 2020). This was also identified by respondents who 

indicated that green logistics involved improving the environmental performance of the 

organisation through the Logistics Department operations. The researcher also used this 

definition to identify seventeen initiatives relating to green logistics, which indicates that 

CIPLA Medpro Manufacturing uses this method to drive sustainable development. These 

initiatives were easily highlighted by using the definitions provided by Albuquerque et al. 

(2020), Grijalvo and García-Wang (2023), Rasool et al. (2019), Silva (2021) and Tian et al. 

(2018) in the green logistics theory. This study highlights these green logistics initiatives for 

future studies within the field of green logistics within the pharmaceutical sector. An interesting 

finding was that green logistics initiatives can also have direct involvement in green 
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procurement and green production and consumption and, therefore, do not relate solely to the 

various elements of logistics but extend beyond the borders of the department.  

The risk identification theory highlighted the importance of identifying the barriers to green 

logistics and GSCM and the impact of these barriers on the adoption and maintenance of these 

initiatives. The potential threat of the failure of initiatives due to unidentified risks was 

highlighted by Kliem and Ludin (2019), Maina and Mungai (2023) and Sun et al. (2023). This 

provided further motivation for the study based on the previous theories discussed and their 

importance. The risks identified were highlighted as internal and external barriers that were 

impacting green logistics and GSCM within CIPLA Medpro Manufacturing. A total of 24 

barriers were identified in the study, with 20 being identified as a definite barrier to green 

logistics and GSCM by at least one respondent.  

The internal stakeholder theory provided the key perception that individuals such as owners, 

investors and employees contribute significantly towards the successful adoption and 

implementation of initiatives such as green logistics and GSCM, as noted by Stahl et al. (2020) 

and Yanez et al. (2019). This theory is tied back to the risk identification theory as it relates to 

the importance of internal stakeholder insights into the identification of risks impacting green 

logistics and GSCM. The use of theory guided the researcher to understand the perception of 

the logistics staff members and barriers impacting green logistics and GSCM initiatives. The 

focus on employee insights highlighted key themes such as the lack of knowledge and training, 

which severely impacts the performance of the green logistics initiatives at CIPLA Medpro 

Manufacturing. 

 

6.5 Recommendations emanating from the study 

This section expands on the recommendations that emanate from the study. This discussion is 

guided by the research objectives of the study and the findings from the survey and key 

informant interview. 

 

6.5.1 Developing a culture that supports green logistics and GSCM initiatives 

A number of green logistics and GSCM initiatives at CIPLA Medpro Manufacturing were 

identified by staff members, however, not all sustainable initiatives were conducted on a 

regular basis. This resulted in a number of initiatives being conducted on a casual basis. 

According to Brogi et al. (2022) and Tiwari (2022), a lack of proper management of sustainable 

initiatives is a core contributor to their failure. CIPLA Medpro Manufacturing is currently 
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involved with a number of green logistics and GSCM initiatives, however, it was identified 

that none of these initiatives was always conducted by the organisation. For example, the most 

prevalent initiative was that of recycling, which was identified by half of the respondents, 

which is a strong indicator that there are poor levels of control within the organisation. The 

lack of a supportive culture within the organisation is reflected in the poor response rate to the 

various initiatives identified by the respondents and the key informant. This directly impacts 

the performance of green logistics and GSCM initiatives at CIPLA Medpro Manufacturing. 

Consequently, there is a need to develop structures within the organisation that serve as control 

mechanisms for green logistics and GSCM initiatives. The creation of clear lines of 

communication within the organisation on GSCM and green logistics initiatives that are being 

adopted and those that are currently being conducted within CIPLA Medpro Manufacturing is 

imperative. These communications should be made visible and accessible to all staff members 

within the organisation. The use of posters, emails and sustainability champions should be 

adopted within the organisation.  

 

Posters and visual aids should be used as a medium of communication to develop awareness 

within the organisation of the green logistics initiatives that are currently being conducted. 

These posters should indicate the importance of adherence to sustainable initiatives within the 

organisation to improve the level of compliance within the Logistics Department at CIPLA 

Medpro Manufacturing. Another important benefit of posters would be to outline correct 

procedures otherwise known as standard operating procedures. This would serve as a reminder 

to staff members of the correct methods of conducting green logistics and GSCM initiatives at 

CIPLA Medpro Manufacturing. For example, which materials are to be recycled locally or sent 

off to be reused, thus improving the success rate. According to Lawson and Vaganay (2019), 

the adoption of posters serves as a continuous reminder of the benefits and associated 

repercussions of adherence to company policies and procedures, this would, therefore, improve 

the rate of adoption by the logistics employees at CIPLA Medpro Manufacturing. Fredj et al. 

(2020) state that posters and the use of other visual aids in the workplace are a necessity for the 

adoption of an intermodal intervention programme to change organisational behaviour. This 

would be an effective method of behavioural change within the organisation and the least 

intrusive method of raising awareness within the organisation.  

 

Monthly emails from the management team and the human resources department as a form of 

direct communication is another effective and efficient method of raising awareness and 
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promoting the adoption of GSCM initiatives. Emails stating the intent of current and future 

initiatives provide insight into the importance of green logistics and GSCM activities within 

organisations. Information about the purpose of these initiatives, standard operating procedures 

as guidelines and the importance of employee compliance can be disseminated to help 

employees better understand organisational expectations. The email system can be used to also 

provide a feedback mechanism to management. This would improve problem identification, 

clarification of roles and processes, and provide information on green logistics and GSCM 

initiatives on an operational level to assist with decision-making. According to Pugh et al. 

(2021), the use of emails provides a direct and personal communication channel to employees, 

which improves response to changes within an organisation. This suggests that the use of 

emails would have a direct impact on employee awareness and would provide a medium for 

two-way communication between CIPLA Medpro Manufacturing and its staff members on 

green logistics and GSCM initiatives. 

 

The identification of sustainability champions would serve the purpose of driving sustainability 

initiatives within CIPLA Medpro Manufacturing. The benefit of sustainability champions is to 

improve the adoption of green logistics and GSCM initiatives within CIPLA Medpro 

Manufacturing and to ensure that the correct processes are followed when conducting these 

initiatives. The study has identified a lack of knowledge of green logistics and GSCM by 

logistics staff at CIPLA Medpro Manufacturing, which has been a recurring theme throughout 

the study. This will be addressed through the selection and training of sustainability champions. 

According to Chen et al. (2020), the use of champions within organisations directly impacts 

the adoption of initiatives that are ethical in nature but also drive high levels of business 

performance. Lei et al. (2018) further support the use of champions within a business context 

as it provides an internal view of changes, problems and potential solutions from an operational 

level. The use of champions at CIPLA Medpro Manufacturing would also provide insight into 

the success/ failure of green logistics and GSCM initiatives from an employee perspective. 

This would assist management in identifying potential threats and benefits to improve the 

performance of GSCM and green logistics initiatives at CIPLA Medpro Manufacturing. Due 

to the small size of the Logistics Department at CIPLA Medpro Manufacturing, one champion 

per site is recommended. The duties of the sustainability champion are to train staff on current 

and future GSCM and green logistics initiatives, and provide weekly and monthly reports to 

management on green logistics and GSCM initiatives conducted at CIPLA Medpro 

Manufacturing. These reports should identify potential threats and opportunities (including 
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incident reports), provide suggestions based on feedback from staff members, facilitate training 

sessions with guest speakers, and drive and create a culture that is conducive to the success of 

green logistics and GSCM initiatives. 

 

6.5.2 The development of human capital to successfully implement sustainable initiatives 

The lack of knowledge by logistics staff on green logistics and GSCM initiatives was evident 

throughout the study. A large number of staff members indicated that they did not know what 

was meant by the concept of green logistics and GSCM, which is extremely concerning as they 

work within the Logistics Department and are charged with the implementation of these 

initiatives. This is supported by Palit et al. (2022) and Sharma et al. (2023) who state that 

knowledge is the foundation for the successful maintenance and adoption of GSCM initiatives. 

Therefore, a lack of knowledge would severely hinder the performance of GSCM and green 

logistics initiatives at CIPLA Medpro Manufacturing, which could be a result of the poor 

adoption/ implementation rate by logistics staff members.  

 

The lack of knowledge was also identified throughout the survey in various other sections as 

well. This indicates that the lack of knowledge expands past these initiatives to sustainability 

as a whole. This would indicate that a significant number of logistics staff members at CIPLA 

Medpro Manufacturing do not have a foundational knowledge of sustainability. For CIPLA 

Medpro Manufacturing to develop the capacity for the adoption of sustainable initiatives at 

CIPLA Medpro Manufacturing, the organisation would need to develop a strategy to develop, 

train and nurture its employees within the Logistics Department. The recommendation to 

combat this barrier is a robust training programme. The programme should address three major 

concerns identified within the study, namely, (1) developing an understanding of sustainability 

on a foundational basis, (2) developing an understanding of green logistics and GSCM, and (3) 

training staff members on the green logistics and GSCM initiatives conducted by CIPLA 

Medpro Manufacturing. A three-phase project plan to address the above-mentioned concerns 

is suggested. The purpose of this approach is to ensure that staff members are equipped for 

success by developing them from a foundational phase to negate potential confusion or 

resistance to change.  
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(1) Phase I: Developing an understanding of sustainability on a foundational basis  

This phase should be tasked with the development of an understanding of sustainability. As 

indicated by a number of staff members, they do not fully comprehend the impacts of poor 

sustainable performance and the need for it at CIPLA Medpro Manufacturing. The aim of this 

phase is to introduce staff members to the need for sustainability in society and in business. 

Therefore, the focus of the training programme at this stage should be on: (1) developing an 

understanding of core foundational concepts; (2) developing an understanding of the impact 

of poor environmental performance on society, businesses and the environment as a whole; 

(3) identifying the role of policy and legislation on sustainability within an organisation; and 

(4) understanding the importance of the role of businesses in sustainable development. 

 

The method of training suggested is the use of external experts and short courses. The 

motivation behind this is to ensure the staff members develop an understanding of sustainability 

from experts as it is highly unlikely that CIPLA Medpro Manufacturing has qualified 

sustainability professionals within the organisation. This would be funded by the organisation 

but would directly impact organisational success and performance. This phase should be 

conducted within one to three months as it is simply to provide a foundational understanding 

of sustainability for the smooth implementation of phases II and III. 

 

(2) Phase II: Developing an understanding of green logistics and GSCM 

At this phase staff members within the Logistics Department would receive training on GSCM 

and green logistics initiatives, which is directly related to their job specification. This will build 

upon the first phase as it would provide a context to methods used within the discipline of 

supply chain management. The core purpose of this field is to develop an understanding of the 

various practices used within the discipline, and the benefits associated with these green 

logistics initiatives and to provide insight into phase III. This stage of the training programme 

should cover: (1) understanding the impact of supply chains on the environment and society; 

(2) developing an understanding of effective and efficient GSCM and green logistics practices; 

(3) understanding the financial, reputational and organisational implications of GSCM and 

green logistics; (4) understanding the impact of government legislation on GSCM and green 

logistics initiatives; and (5) identifying drivers and barriers to GSCM and green logistics 

initiatives. 
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The method of training suggested would be the use of external experts and short courses. The 

motivation for the use of external resources is to provide employees with a broader view of 

GSCM and green logistics initiatives to build capacity within the Logistics Department to 

develop current practices and drive future GSCM and green logistics initiatives. This phase 

should be conducted between two to four months and will provide an intermediate 

understanding of sustainability within the discipline of GSCM and green logistics. 

 

(3) Phase III: Training staff members on the green logistics and GSCM initiatives 

conducted by CIPLA Medpro Manufacturing 

This is the final phase of the training programme and is aimed at using the knowledge gained 

from the first two phases to facilitate an understanding of the GSCM and green logistics 

initiatives conducted by CIPLA Medpro Manufacturing. During this phase, the management 

team provides formal training sessions for logistics staff members on GSCM and green 

logistics initiatives conducted within the organisation. The training should not only focus on 

the practices used but also on the larger strategies that these initiatives are a part of, for 

example, cost reduction within the department. This will assist employees in understanding 

their contribution to sustainable development and the importance of their roles within the 

sustainability programme at CIPLA Medpro Manufacturing. This stage of the training 

programme should cover: (1) developing an understanding of current GSCM and green 

logistics practices at CIPLA Medpro Manufacturing; (2) providing guidelines for 

implementing the GSCM and green logistics initiatives at CIPLA Medpro Manufacturing; (3) 

identifying the purpose of the adoption of the various GSCM and green logistics initiatives at 

CIPLA Medpro Manufacturing; (4) highlighting the organisational goals of GSCM and green 

logistics initiatives at CIPLA Medpro Manufacturing; and (5) providing insight into future 

sustainable strategies at CIPLA Medpro Manufacturing. 

 

The suggested method of training for this phase is internal training sessions conducted by 

management/ champions of GSCM and green logistics initiatives at CIPLA Medpro 

Manufacturing. This phase is the most critical as it provides context to the entire training 

programme. Employees within the Logistics Department should have a complete 

understanding of the GSCM and green logistics initiatives conducted at CIPLA Medpro 

Manufacturing by the end of phase III. The benefit of this approach is that all logistics 

employees within CIPLA Medpro Manufacturing would be equipped with the knowledge to 

drive sustainable initiatives within CIPLA Medpro Manufacturing and in a personal capacity. 
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These internal training sessions should be conducted between two to three months and should 

also involve on-the-job training/ examples. 

 

Table 6.1: Training/ intervention plan 

PHASE I 

Action KPI Timeframe Target Output 

Developing an 

understanding of 

sustainability on 

a foundational 

basis 

Number of 

sessions by 

external 

experts 

One to three 

months 

(depending 

on staff 

availability) 

One Improved awareness and 

understanding by logistics staff 

of sustainability on a 

foundational level 

Number of 

short courses  

Two 

PHASE II 

Developing an 

understanding of 

green logistics 

and GSCM 

Number of 

sessions by 

external 

experts 

Two to four 

months 

(depending 

on staff 

availability) 

Two  Knowledgeable logistics staff 

members capable of 

understanding and 

implementing GSCM/ green 

logistics initiatives within the 

organisation; 

Employees capable of driving 

and developing GSCM/ green 

logistics initiatives at CIPLA 

Medpro Manufacturing 

Number of 

short courses  

Three  

PHASE III 

Training staff 

members on the 

green logistics 

and GSCM 

initiatives 

conducted by 

CIPLA Medpro 

Manufacturing 

Internal 

training 

sessions by 

green 

logistics 

champions/ 

managers 

Two to 

three 

months 

(depending 

on staff 

availability) 

Four Highly capable and effective 

employees who are able to 

conduct GSCM/ green logistics 

initiatives independently;  

Employees can now provide 

feedback and suggestions to 

improve the success rate of 

GSCM/ green logistics 

practices conducted at CIPLA 

Medpro Manufacturing. 

 

The above Table provides the framework for the training/ intervention plan to develop 

employees to become capable logistics staff members. This will improve the success rate of 

GSCM/ green logistics initiatives at CIPLA Medpro Manufacturing, thus improving 

environmental performance and developing capacity within the organisation for sustainable 

development. 
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6.5.3 Alignment of GSCM/ green logistics practices to government incentives 

The majority of staff members within the Logistics Department at CIPLA Medpro 

Manufacturing indicated that they do not know the impact of the government on the 

encouragement of the GSCM initiative at CIPLA Medpro Manufacturing. Even though the 

pharmaceutical sector is highly regulated it was identified that some of these regulations 

actually form barriers to the adoption of GSCM/ green logistics initiatives at CIPLA Medpro 

Manufacturing. An overwhelming number of respondents agreed that the government should 

be the driver of GSCM within the pharmaceutical industry as opposed to the companies 

themselves. This indicates that government support of GSCM initiatives is not visible in the 

pharmaceutical industry, and specifically CIPLA Medpro Manufacturing. Although 

government legislation regulates the pharmaceutical industry, the lack of support for 

sustainable initiatives is evident. This serves as a barrier to GSCM and green logistics at CIPLA 

Medpro Manufacturing as the lack of government support reduces its relevance, according to 

respondents. 

 

According to the Department of Forestries, Fisheries and the Environment (2022), there are a 

number of subsidies and taxes that have been established to promote sustainable 

manufacturing. Although these policies are not developed solely for the purpose of establishing 

GSCM and green logistics initiatives, they directly impact these initiatives. Therefore, to 

effectively realise these subsidies, CIPLA Medpro Manufacturing must understand the 

potential benefits and risks associated with these policies. This would require a thorough 

analysis by management and stakeholders to fully understand the policies. For example, to 

identify the tax rebates that are associated with the greening of public and private buildings and 

then take advantage of the greening of infrastructure to reduce tax rebates and minimise 

disruptions such as load-shedding. 

 

Weekly meetings with stakeholders to realise the benefits that are associated with government 

subsidies and taxes to drive sustainable development and, ultimately, GSCM/ green logistics 

are suggested. During these meetings, the below agenda should be discussed: (1) analysis of 

government subsidies and taxes (one per session) in relation to sustainable development; (2) 

identification of potential costs and benefits associated with these subsidies; (3) identification 

of feasible and beneficial sustainable development plans, (4) brainstorm effective 

implementation methods for sustainable development plans, and (5) review actions that have 

been taken to initiate sustainable development plans. 
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These sessions can be used to create sustainable development within the organisation whilst 

creating additional financial benefits from government subsidies and tax rebates. This would 

also provide a deeper insight to employees and other stakeholders on the purpose of GSCM 

and green logistics initiatives. In the long-term, potential sustainable strategies can stem from 

these sessions and provide the foundation for sustainable development at CIPLA Medpro 

Manufacturing. 

 

6.6 Improvement of managerial and policy decisions 

It is evident that CIPLA Medpro Manufacturing has established a number of green logistics 

initiatives, however, a key gap is that managerial and policy decisions are focused on process 

and procedure changes and very little on human resources upskilling. A suggestion emanating 

from the study is that policies be more focused on the development of human resources to 

better develop staff members in understanding the purpose of green initiatives at CIPLA 

Medpro Manufacturing and its overall impact on society and the environment. This is a core 

suggestion as it would also directly impact employees’ ability and motivation to adopt and 

implement GSCM and green logistics initiatives at CIPLA Medpro Manufacturing.  

 

It was noted by the key informant that a number of sustainable processes were adopted from 

CIPLA India, which leads to the perception that green policies could have also been adopted 

from CIPLA India. The government policies in India vary from those in South Africa, and 

therefore, a suggestion is that green polices unique to South Africa are established. The 

establishment of decentralised policies would be beneficial for CIPLA Medpro Manufacturing 

as it would be tailored to the unique policies and landscape of South Africa. Future policy 

decisions should also be established in conjunction with government policies and incentives, 

as discussed previously. This would allow for the organisation to not only adhere to 

environmental policies set by the South African government but also receive possible rebates 

and incentives offered by the government.  

 

6.7 Implications and recommendations for future studies 

A number of recommendations stem from the study for future research within the field of green 

logistics and GSCM within the pharmaceutical industry. Future studies into the barriers 

affecting green logistics in the South African pharmaceutical industry should be conducted 

across different pharmaceutical companies that operate within South Africa to develop a more 
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holistic understanding of the barriers. Barriers can vary between organisations, as identified by 

findings, as elements such as a lack of training on GSCM initiatives may be unique to an 

organisation. It is also important to note that different pharmaceutical companies would employ 

different techniques in their supply chain and, therefore, would experience different barriers to 

GSCM and green logistics initiatives. The significance of this research would be that patterns 

between findings impacting different organisations would highlight underlying external 

barriers that are not easy to identify in a single organisation. It would also provide the 

opportunity to identify best practices for combating barriers that impact GSCM and green 

logistics initiatives within the pharmaceutical sector. 

Another suggestion is that future studies be conducted across different provinces. Although 

this could not be the case for this study, as CIPLA Medpro Manufacturing had one 

manufacturing site at the time of the data collection, it may not be the case in the future. 

Different geographic locations would be impacted by different barriers, as proximity to certain 

amenities and transport routes would influence an organisation's operations and strategies.  

A core suggestion for future research is that other supply chain-related operational departments 

be included in the study. It is evident that supply chains and their respective departments 

operate as a cohesive unit, and as such, roles between various operational units overlap. This 

suggests that staff members from the different departments within supply chains could have 

valuable information that can highlight the barriers that affect green logistics in the South 

African pharmaceutical industry. The insights of departments such as procurement, 

engineering, and production and marketing will also contribute to the understanding of the 

barriers that impact green logistics.  

 

6.8 Conclusion 

The need for successful and sustainable supply chains in South Africa has been exacerbated by 

external and internal forces such as global economic instability, pandemics, wars and political 

instability. This is especially the case for organisations operating within the pharmaceutical 

sector as their supply chains often reach across countries and are impacted by global and local 

factors. Maintaining a sustainable and effective supply chain is becoming increasingly difficult 

and more important than it has ever been. The need for identifying the factors impacting these 

pharmaceutical supply chains is paramount to ensure the success of these life-supporting value 

chains. 
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This study focused specifically on the factors impacting green logistics and GSCM within the 

pharmaceutical industry in South Africa. It is paramount that further studies be conducted to 

identify the barriers and drivers of GSCM and green logistics initiatives within the 

pharmaceutical sector in South Africa. The pharmaceutical industry is especially important in 

countries that are afflicted by various pandemics and have economically vulnerable 

populations. The adaption of pharmaceutical organisations to become sustainable is critical to 

the survival of both societies and businesses. This has become more evident in the past three 

years with a surge in natural disasters and pandemics disrupting supply chains in South Africa. 

GSCM and green logistics initiatives are not only required to prevent future disruptions but 

also to build robust supply chains to manage current disruptions. According to Kumar et al. 

(2019), the need for GSCM initiatives within the pharmaceutical sector is critical to the success 

of these highly sensitive supply chains. Haiyun et al. (2021) support this argument by stating 

that supply chain profitability is directly linked to GSCM practices in the current economy due 

to the lengthening of supply chains, globalisation, global political instability and the increasing 

risk of pandemics. Therefore, the identification of threats to GSCM and green logistics is 

critical to ensuring that pharmaceutical supply chains are future-proof.  

 

The conceptual framework of the study contributes substantially to a deeper understanding of 

the link between GSCM and the performance of pharmaceutical companies. Various barriers 

to GSCM are explored and impacts are exposed to better understand the potential risk 

implications that they have on the adoption of sustainable initiatives within the pharmaceutical 

sector. This thesis has identified barriers to GSCM and green logistics within the 

pharmaceutical sector whilst examining the unique factors that impact the South African 

pharmaceutical markets and stakeholders. The findings from this study provide crucial insights 

into potential solutions to improving the success of GSCM and green logistics within the 

pharmaceutical sector in South Africa. 

 

To develop robust supply chains that are able to withstand the growing threats both locally and 

internationally, pharmaceutical companies must build capacity and drive the upskilling of 

employees that are sustainability-orientated. This requires exemplary training programmes that 

utilise both internal and external expertise. Failure to adapt supply chains to changing 

environmental and economic threats will not only cause irreversible damage to the environment 

but ultimately cause the downfall of the pharmaceutical industry. This study may not have 

provided all of the solutions to both environmental and economic concerns plaguing South 
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African pharmaceutical supply chains, but aims to lay the foundation for the reduction and 

alleviation of these threats. The aim of the study is to contribute to identifying and minimising 

the barriers that hinder the adoption and success of GSCM.  



276 
 

REFERENCES 

 

Ababneh, A., Almarashdah, M., Jebril, I., Al-Zaqeba, M. and Assaf, N. (2023) Driving 

sustainable supply chains: Blockchain-enabled eco-efficiency for resilient customs 

ports. Uncertain Supply Chain Management, 11(4), pp. 1719-1734. 

Ababneh, O.M.A. (2021) How do green HRM practices affect employees’ green behaviors? 

The role of employee engagement and personality attributes. Journal of Environmental 

Planning and Management, 64(7), pp. 1204-1226. 

Abdel-Baset, M., Chang, V. and Gamal, A. (2019) Evaluation of the green supply chain 

management practices: A novel neutrosophic approach. Computers in Industry, 108, pp. 210-

220. 

Abdelkareem, M.A., Assad, M.E.H., Sayed, E.T. and Soudan, B. (2018) Recent progress in the 

use of renewable energy sources to power water desalination plants. Desalination, 435, pp. 97-

113. 

Abdullah, A.G., Shafii, M.A., Pramuditya, S., Setiadipura, T. and Anzhar, K. (2023) Multi-

criteria decision making for nuclear power plant selection using fuzzy AHP: Evidence from 

Indonesia. Energy and AI, 14, p. 100263. 

Acharjee, S.A., Bharali, P., Gogoi, B., Sorhie, V., Walling, B. and Alemtoshi (2023) PHA-

based bioplastic: A potential alternative to address microplastic pollution. Water, Air, and Soil 

Pollution, 234(1) p. 21. 

Acquah, I.S.K., Essel, D., Baah, C., Agyabeng-Mensah, Y. and Afum, E. (2021) Investigating 

the efficacy of isomorphic pressures on the adoption of green manufacturing practices and its 

influence on organisational legitimacy and financial performance. Journal of Manufacturing 

Technology Management, 32(7), pp. 1399-1420. 

Adam, D.H., Supriyadi, Y.N. and Siregar, Z.M.E. (2020) Green manufacturing, green 

chemistry and environmental sustainability: A review. International Journal of Scientific and 

Technology Research, pp. 2209-2210. 

Adams, S., Klobodu, E.K.M. and Apio, A. (2018) Renewable and non-renewable energy, 

regime type and economic growth. Renewable Energy, 125, pp. 755-767. 

Adebayo, T.S., Akinsola, G.D., Odugbesan, J.A. and Olanrewaju, V.O (2021) Determinants of 

environmental degradation in Thailand: empirical evidence from ARDL and wavelet coherence 

approaches. Pollution, 7(1), pp. 181-196. 

Adejumoke, I.A., Babatunde, A.O., Abimbola, O.P., Akande, A.T, Adewumi, D.O. and Toyin, 

O.A. (2018) Water pollution: Effects, prevention, and climatic impact. Water Challenges of an 

Urbanising World, 33, pp. 33-47. 



277 
 

Adeleke, O., Akinlabi, S., Jen, T.C. and Dunmade, I. (2021) Towards sustainability in 

municipal solid waste management in South Africa: A survey of challenges and 

prospects. Transactions of the Royal Society of South Africa, 76(1), pp. 53-66. 

Adeyeye, S.A.O., Ashaolu, T.J., Bolaji, O.T., Abegunde, T.A. and Omoyajowo, A.O., 2023. 

Africa and the nexus of poverty, malnutrition and diseases. Critical Reviews in Food Science 

and Nutrition, 63(5), pp. 641-656. 

Adje O., Jean B., Steven J., François N., Kagoyire K. (2019) Implementing principles, criteria 

and indicators for sustainable forest management in Gabon. Journal of Sustainable Forestry, 

38:1, pp. 46-53.  

Afonso-Olivares, C., Sosa-Ferrera, Z. and Santana-Rodríguez, J.J. (2017) Occurrence and 

environmental impact of pharmaceutical residues from conventional and natural wastewater 

treatment plants in Gran Canaria (Spain). Science of the Total Environment, 599, pp. 934-943. 

Agbedahin, A.V. (2019) Sustainable development, Education for Sustainable Development, 

and the 2030 Agenda for sustainable development: Emergence, efficacy, eminence, and 

future. Sustainable Development, 27(4), pp. 669-680. 

Agility (2021) How green warehouse practices reduce cost: The double benefit of 

environmental sustainability. Available [Online]: https://www.agility.com/en/blog/how-green-

warehouse-practices-reduce-cost-the-double-benefit-of-environmental-sustainability/ 

[Accessed on 16.03.2022]. 

Agrawal, S. and Singh, R.K. (2019) Analyzing disposition decisions for sustainable reverse 

logistics: Triple bottom line approach. Resources, Conservation and Recycling, 150,                    

p. 104448. 

Agrawal, V., Mohanty, R.P., Agarwal, S., Dixit, J.K. and Agrawal, A.M. (2022) Analyzing 

critical success factors for sustainable green supply chain management. Environment, 

Development and Sustainability, pp. 1-26. 

Aguilera, R.V., Aragón-Correa, J.A., Marano, V. and Tashman, P.A. (2021) The corporate 

governance of environmental sustainability: A review and proposal for more integrated 

research. Journal of Management, 47(6), pp. 1468-1497. 

Agyabeng-Mensah, Y., Afum, E. and Ahenkorah, E. (2020) Exploring financial performance 

and green logistics management practices: Examining the mediating influences of market, 

environmental and social performances. Journal of Cleaner Production, 258, p. 120613. 

Agyabeng-Mensah, Y., Ahenkorah, E.N.K. and Korsah, G.N.A. (2019) The mediating roles of 

supply chain quality integration and green logistics management between information 

technology and organisational performance. Journal of Supply Chain Management 

Systems, 8(4), pp. 553-566.  



278 
 

Agyekum, K., Goodier, C. and Oppon, J.A. (2021) Key drivers for green building project 

financing in Ghana. Engineering, Construction and Architectural Management, 29(8), pp. 

3023-3050. 

Ahimin, A.O., Mikissa, J.B., Johnson, S., Kouamé, F.N., Kamanzi, K. (2019) Implementing 

principles, criteria and indicators for sustainable forest management in Gabon. Journal of 

Sustainable Forestry, 38:1, pp. 46-53.  

Ahmad, M. and Satrovic, E. (2023) How do transportation-based environmental taxation and 

globalisation contribute to ecological sustainability?. Ecological Informatics, 74, p. 102009. 

Ahmad, W.N.K.W., Rezaei, J., Sadaghiani, S. and Tavasszy, L.A. (2017) Evaluation of the 

external forces affecting the sustainability of oil and gas supply chain using Best Worst 

Method. Journal of Cleaner Production, 153, pp. 242-252. 

Ahmadalipour, A., Moradkhani, H., Castelletti, A. and Magliocca, N. (2019) Future drought 

risk in Africa: Integrating vulnerability, climate change, and population growth. Science of the 

Total Environment, 662, pp. 672-686. 

Akin, M., Eyduran, S.P. and Krauter, V. (2023) Food packaging related research trends in the 

academic discipline of food science and technology: A bibliometric analysis. Cleaner and 

Circular Bioeconomy, 5, p. 100046. 

Akter, M.M.K., Haq, U.N., Islam, M.M. and Uddin, M.A. (2022) Textile-apparel 

manufacturing and material waste management in the circular economy: A conceptual model 

to achieve sustainable development goal (SDG) 12 for Bangladesh. Cleaner Environmental 

Systems, 4, p. 100070. 

Al Breiki, M. and Nobanee, H. (2019) The role of financial management in promoting 

sustainable business practices and development, pp. 1-21, Available at SSRN: 

https://url.za.m.mimecastprotect.com/s/a-E3CLgBWNS0n6DqhBC7n4?domain=ssrn.com. 

[Accessed on: 13/04/2021]. 

Al Kerdawy, M.M.A. (2019) The role of corporate support for employee volunteering in 

strengthening the impact of green human resource management practices on corporate social 

responsibility in the Egyptian firms. European Management Review, 16(4), pp. 1079-1095. 

Al Smadi, B., Al Mhairat, T. and Moqbel, S. (2023) Assessment of the pharmaceutical waste 

management system in Jordan: Regulations and System Characteristics. Journal of Hazardous, 

Toxic, and Radioactive Waste, 27(3), p. 05023001. 

Albahra, S., Gorbett, T., Robertson, S., D'Aleo, G., Kumar, S.V.S., Ockunzzi, S., Lallo, D., 

Hu, B. and Rashidi, H.H. (2023) Artificial intelligence and machine learning overview in 

pathology and laboratory medicine: A general review of data preprocessing and basic 

supervised concepts. In Seminars in Diagnostic Pathology, 40:2, pp. 71-87.  

Albhirat, M.M., Zulkiffli, S.N.A., Salleh, H.S. and Zaki, N.A.M. (2023) The moderating role 

of social capital in the relationship between green supply chain management and sustainable 



279 
 

business performance: Evidence from Jordanian SMEs. International Journal of Sustainable 

Development and Planning, 18(6), pp. 1733-1747.  

Al-Brakat, N., Al-Hawary, S. and Muflih, S. (2023) The effect of green supply chain on the 

export performance of the Jordanian pharmaceutical industry. Uncertain Supply Chain 

Management, 11(2), pp. 613-624. 

Albuquerque, F.D., Maraqa, M.A., Chowdhury, R., Mauga, T. and Alzard, M. (2020) 

Greenhouse gas emissions associated with road transport projects: current status, 

benchmarking, and assessment tools. Transportation Research Procedia, 48, pp. 2018-2030. 

Aldakhil, A.M., Nassani, A.A., Awan, U., Abro, M.M.Q. and Zaman, K. (2018) Determinants 

of green logistics in BRICS countries: An integrated supply chain model for green 

business. Journal of Cleaner Production, 195, pp. 861-868. 

Alemayehu, Y.K., Dessie, E., Medhin, G., Birhanu, N., Hotchkiss, D.R., Teklu, A.M. and 

Kiros, M. (2023) The impact of community-based health insurance on health service utilisation 

and financial risk protection in Ethiopia. BMC Health Services Research, 23(1), p. 67. 

Al-Emran, M. and Griffy-Brown, C. (2023) The role of technology adoption in sustainable 

development: Overview, opportunities, challenges, and future research agendas. Technology in 

Society, p. 102240. 

Alexander, R.M. (2019) In Defense of Nature: Jane Jacobs, Rachel Carson, and Betty 

Friedan. Journal of Women's History, 31(3), pp. 78-101. 

Alharthi, M., Hanif, I. and Alamoudi, H. (2022) Impact of environmental pollution on human 

health and financial status of households in MENA countries: Future of using renewable energy 

to eliminate the environmental pollution. Renewable Energy, 190, pp. 338-346. 

Ali, C. (2015) Investigating the drivers and barriers of reverse logistics practices in the supply 

chain of Pharco Pharmaceuticals (Master's thesis, Høgskolen i Molde-Vitenskapelig høgskole 

i logistikk). 

Ali, C.M.S.E. (2017) Analyzing pharmaceutical reverse logistics barriers: An interpretive 

structural modeling approach. International Journal of Applied Logistics (IJAL), 7(1), pp. 16-

48. 

Ali, I., Golgeci, I. and Arslan, A. (2023) Achieving resilience through knowledge management 

practices and risk management culture in agri-food supply chains. Supply Chain Management: 

An International Journal, 28(2), pp. 284-299. 

Ali, S.S. and Kaur, R. (2021) Effectiveness of corporate social responsibility (CSR) in 

implementation of social sustainability in warehousing of developing countries: A hybrid 

approach. Journal of Cleaner Production, 324, p. 129154. 

Aljboor, A., Imam, R. and Alawneh, R. (2023) Barriers to achieving sustainability in highway 

construction projects: The case of Jordan. Sustainability, 15(13), p. 10081. 



280 
 

Allan, G. (2020) Qualitative research. In Handbook for Research Students in the Social 

Sciences, Routledge, pp. 177-189. 

Allaoui, H., Guo, Y. and Sarkis, J. (2019) Decision support for collaboration planning in 

sustainable supply chains. Journal of Cleaner Production, 229, pp. 761-774. 

Almeida, F. (2018) Strategies to perform a mixed methods study. European Journal of 

Education Studies, 5(1), pp. 137-151. 

Al-Minhas, U., Ndubisi, N.O. and Barrane, F.Z. (2020) Corporate environmental management: 

A review and integration of green human resource management and green 

logistics. Management of Environmental Quality: An International Journal, 31(2), pp. 431-

450. 

Almulhim, A.I. and Cobbinah, P.B. (2023) Urbanisation-environment conundrum: an 

invitation to sustainable development in Saudi Arabian cities. International Journal of 

Sustainable Development and World Ecology, 30(4), pp. 359-373. 

Al-Omoush, K.S., Ribeiro-Navarrete, S., Lassala, C. and Skare, M. (2022) Networking and 

knowledge creation: Social capital and collaborative innovation in responding to the COVID-

19 crisis. Journal of Innovation and Knowledge, 7(2), p. 100181. 

Alp, O., Tan, T. and Udenio, M. (2022) Transitioning to sustainable freight transportation by 

integrating fleet replacement and charging infrastructure decisions. Omega, 109, p. 102595. 

Al-Qudah, A.A., Al-Okaily, M. and Alqudah, H. (2022) The relationship between social 

entrepreneurship and sustainable development from economic growth perspective: 15 

‘RCEP’countries. Journal of Sustainable Finance and Investment, 12(1), pp. 44-61. 

Alsmairat, M. and Aldakhil, A. (2022) Modeling the interrelationships among environmental 

forces, organisational capabilities and supply chain sustainability. Uncertain Supply Chain 

Management, 10(1), pp. 117-124. 

Altunay, M., Bergek, A. and Palm, A. (2021) Solar business model adoption by energy 

incumbents: the importance of strategic fit. Environmental Innovation and Societal 

Transitions, 40, pp. 501-520. 

Álvarez-Herranz, A. and Macedo-Ruíz, E. (2021) An evaluation of the three pillars of 

sustainability in cities with high Airbnb presence: A case study of the city of 

Madrid. Sustainability, 13(6), p. 3220. 

Alves, A. (2019) What is green logistics?. Available [Online]: 

https://www.mixmove.io/blog/3-key-questions-to-ask-yourself-when-implementing-green-

logistics [Accessed on: 13/01/2021]. 

Alwaeli, M. and Mannheim, V. (2022) Investigation into the current state of nuclear energy 

and nuclear waste management—A state-of-the-art review. Energies, 15(12), p. 4275. 



281 
 

Al-Zu'bi, H.A. (2016) Analyzing the impact of green information system on environmental 

sustainability. International Business Management, 10(14), pp. 2719-2723. 

Amadebai, E. (2021) Importance of data analysis in research. Available [Online]: 

https://www.analyticsfordecisions.com/importance-of-data-analysis-in-research/ [Accessed 

on 15.12.2021]. 

Amara, A.D. (2021) The eco gender gap: Are women greener than men?. Available [Online]: 

https://waste4change.com/blog/the-eco-gender-gap-are-women-greener-than-men/ [Accessed 

12.01.2021]. 

Amlan, K.N.H., Shamsu, M., Uddin, T.M. and Riyan, N.B. (2023) 16 IoT, Cloud computing, 

and sensing technology for smart cities. Intelligent Techniques for Cyber-Physical Systems,    

p. 267. 

Amui, L.B.L., Jabbour, C.J.C., de Sousa Jabbour, A.B.L. and Kannan, D. (2017)  Sustainability 

as a dynamic organisational capability: a systematic review and a future agenda toward a 

sustainable transition. Journal of Cleaner Production, 142, pp. 308-322. 

Andersen, H.L., Osland, L. and Zhang, M.L. (2023) Labour market integration of refugees and 

the importance of the neighbourhood: Norwegian quasi-experimental evidence. Journal for 

Labour Market Research, 57(1), p.16. 

Andriansyah, A., Sulastri, E. and Satispi, E. (2021) The role of government policies in 

environmental management. Research Horizon, 1(3), pp. 86-93. 

Anh, N.T., Nhan, N.T., Schmalz, B. and Le Luu, T. (2023) Influences of key factors on river 

water quality in urban and rural areas: A review. Case Studies in Chemical and Environmental 

Engineering, p. 100424. 

Anjum, R., Parvin, F. and Ali, S.A. (2023) Machine learning applications in sustainable water 

resource management: A systematic review. Emerging Technologies for Water Supply, 

Conservation and Management, pp. 29-47. 

Antal, B. (2023) Developing non-profit sport organisations and exploring inter-organisational 

relationships as catalyst tools: A multi-faceted case study of the Norwegian Teqball 

Federation (Master's thesis, Høgskolen i Molde-Vitenskapelig høgskole i logistikk). 

Anttiroiko, A.V. (2023) Smart circular cities: Governing the relationality, spatiality, and 

digitality in the promotion of circular economy in an Urban Region. Sustainability, 15(17),      

p. 12680. 

Anucha, V.C. and Anaweokhai, J.O. (2023) Green shipping practices and environmental 

performance of maritime companies in Nigeria. BW Academic Journal, p. 18. 

Anuyah, O., Badillo-Urquiola, K. and Metoyer, R. (2023) Characterising the technology needs 

of vulnerable populations for participation in research and design by adopting Maslow’s 

Hierarchy of Needs. In Proceedings of the 2023 CHI Conference on Human Factors in 

Computing Systems, pp. 1-20. 



282 
 

Arienzo, M. and Donadio, C. (2023) Microplastic–Pharmaceuticals interaction in water 

systems. Journal of Marine Science and Engineering, 11(7), p. 1437. 

Arndt, C., Davies, R., Gabriel, S., Harris, L., Makrelov, K., Robinson, S., Levy, S., 

Simbanegavi, W., van Seventer, D. and Anderson, L. (2020) Covid-19 lockdowns, income 

distribution, and food security: An analysis for South Africa. Global Food Security, 26,              

p. 100410. 

Arnold, M.G. and Fischer, A. (2018) Systemic structural constellations in academia facilitating 

transformation processes towards sustainability. Journal of Contemporary Management, 15 

(Special Edition 1), pp. 139-170. 

Aroonsrimorakot, S., Laiphrakpam, M. and Mungkun, S. (2022) Green logistics for 

environmental sustainability: A review in search of strategies for Thailand’s green logistics 

management. ABAC Journal, 42(2), pp. 293-319. 

Arora, K. and Faisal, M. (2022) The use of data science in digital marketing techniques: Work 

programs, performance sequences and methods. Startupreneur Business Digital (SABDA 

Journal), 1(2), pp. 143-155. 

Arora, N.K. (2018) Bioremediation: a green approach for restoration of polluted 

ecosystems. Environmental Sustainability, 1(4), pp. 305-307. 

Arrigo, E. (2020) Global sourcing in fast fashion retailers: Sourcing locations and sustainability 

considerations. Sustainability, 12(2), p. 508. 

Arrivealive.Mobi (2022) Minibus taxis and road safety, Available [Online] 

https://www.arrivealive.mobi/minibus-taxis-and-road-safety, Accessed on 22.02.2022. 

Artiola, J.F., Walworth, J.L., Musil, S.A. and Crimmins, M.A. (2019) Soil and land pollution. 

In Environmental and Pollution Science, pp. 219-235,  Academic Press. 

Aryampa, S., Maheshwari, B., Sabiiti, E.N. and Zamorano, M. (2021) A framework for 

assessing the ecological sustainability of waste disposal sites (EcoSWaD). Waste Management, 

126, pp. 11-20. 

Asamoah, D., Acquah, I.N., Nuertey, D., Agyei-Owusu, B. and Kumi, C.A. (2023) Unpacking 

the role of green absorptive capacity in the relationship between green supply chain 

management practices and firm performance. Benchmarking: An International Journal, 

Advance online publication.  

Asche, F., Garlock, T.M., Anderson, J.L., Bush, S.R., Smith, M.D., Anderson, C.M., Chu, J., 

Garrett, K.A., Lem, A., Lorenzen, K. and Oglend, A. (2018) Three pillars of sustainability in 

fisheries. Proceedings of the National Academy of Sciences, 115(44), pp. 11221-11225. 

Ashtab, S. and Anderson, W. (2023) Differences in manufacturing and healthcare supply chain 

management: An overview. International Journal of Healthcare Technology and 

Management, 20(3), pp. 232-248. 



283 
 

Aslam, L. and Ali, S.M.(2020) The impact of invention and innovation in response to risk 

identification on self organized entrepreneur behaviour, pp. 1-13.  

Asongu, S.A. and Odhiambo, N.M. (2019) How enhancing information and communication 

technology has affected inequality in Africa for sustainable development: An empirical 

investigation. Sustainable Development, 27(4), pp. 647-656. 

Aspers, P. and Corte, U. (2019) What is qualitative in qualitative research. Qualitative 

sociology, 42(2), pp.139-160. 

Association for Water and Rural Development (2019), South Africa is drowning in its own 

waste – Are our regulators taking this crisis seriously?, Available [Online]: 

http://award.org.za/index.php/[Accessed on: 13/01/2021]2019/02/01/south-africa-is-

drowning-in-its-own-waste-are-our-regulators-taking-this-crisis-seriously/  [Accessed on 

19.01.2022]. 

Ateba, B.B., Prinsloo, J.J. and Gawlik, R. (2019) The significance of electricity supply 

sustainability to industrial growth in South Africa. Energy Reports. 5, pp. 1324-1338. 

Attar, M, Gilaninia and Homayounfar, M. (2016) A study of the effect of green supply chain 

management's components on the performance of the pharmaceutical distribution companies 

system in Iran. Arabian Journal of Business and Management Review (Oman Chapter), 5(8), 

p. 48. 

Ayimba, K. (2020) Green procurement management practices and sustainability of supply 

chain management in international non-governmental organisations (Doctoral dissertation, 

MUA). 

Babuji, P., Thirumalaisamy, S., Duraisamy, K. and Periyasamy, G. (2023) Human health risks 

due to exposure to water pollution: A review. Water, 15(14), p. 2532. 

Bag, S., Gupta, S. and Telukdarie, A. (2018) Exploring the relationship between unethical 

practices, buyer-supplier relationships and green design for sustainability. International 

Journal of Sustainable Engineering, 11(2), pp. 97-109. 

Bairagi, V. and Munot, M.V. (2019) Research Methodology: A Practical and Scientific 

Approach, CRC Press. 

Baker, S., Constant, N. and Nicol, P. (2023) Oceans justice: Trade-offs between sustainable 

development goals in the Seychelles. Marine Policy, 147, p. 105357. 

Bamidele, S. and Erameh, N.I. (2023) Environmental degradation and sustainable peace 

dialogue in the Niger Delta region of Nigeria. Resources Policy, 80, p. 103274. 

Banda Chitsamatanga, B. and Malinga, W. (2021) ‘A tale of two paradoxes in response to 

COVID-19’: Public health system and socio-economic implications of the pandemic in South 

Africa and Zimbabwe. Cogent Social Sciences, 7(1), p. 1869368. 

Banerjee, M.A. and Roy, A. (2023) The circular economy-A road to sustainability. AIMS 

Journal of Research, p.27. 



284 
 

Banihani, Z.E. (2023) Impact of Onternational Pandemics, Disasters, and Disruptions on 

Global Pharmaceutical Supply Chain Management (Doctoral dissertation, The George 

Washington University). 

Banik, A., Taqi, H.M.M., Ali, S.M., Ahmed, S., Garshasbi, M. and Kabir, G. (2022) Critical 

success factors for implementing green supply chain management in the electronics industry: 

an emerging economy case. International Journal of Logistics Research and 

Applications, 25(4-5), pp. 493-520. 

Barbier, E.B. and Burgess, J.C. (2020) Sustainability and development after COVID-19. World 

Development, 135, p. 105082. 

Barbier, E.B., Markandya, A. and Pearce, D.W. (1990) Environmental sustainability and cost-

benefit analysis. Environment and Planning A, 22(9), pp. 1259-1266. 

Barbieri, N., Marzucchi, A. and Rizzo, U. (2020) Knowledge sources and impacts on 

subsequent inventions: Do green technologies differ from non-green ones?. Research Policy, 

49(2), p. 103901. 

Barbosa-Povoa, A.P. and Pinto, J.M. (2020) Process supply chains: Perspectives from 

academia and industry. Computers and Chemical Engineering, 132, p. 106606. 

Bardhan, P.K., Baland, J.M. and Bowles, S. (2007) Inequality, Cooperation, and 

Environmental Sustainability. Princeton University Press.  

Bargain, O. and Aminjonov, U. (2021) Poverty and covid-19 in africa and latin america. World 

development, 142, p. 105422. 

Barlow, P., van Schalkwyk, M.C., McKee, M., Labonté, R. and Stuckler, D. (2021) COVID-

19 and the collapse of global trade: building an effective public health response. The Lancet 

Planetary Health, 5(2), pp. e102-e107. 

Barreto, L., Amaral, A. and Pereira, T. (2017) Industry 4.0 implications in logistics: an 

overview. Procedia Manufacturing, 13, pp. 1245-1252. 

Barrett, L.T., Oppedal, F., Robinson, N. and Dempster, T. (2020) Prevention not cure: a review 

of methods to avoid sea lice infestations in salmon aquaculture. Reviews in Aquaculture, 12(4), 

pp. 2527-2543. 

Bartolini, M., Bottani, E. and Grosse, E.H. (2019) Green warehousing: Systematic literature 

review and bibliometric analysis. Journal of Cleaner Production, 226, pp. 242-258. 

Bartolo, N.S., Azzopardi, L.M. and Serracino-Inglott, A. (2021) Pharmaceuticals and the 

environment. Early Human Development, 155, p.105218. 

Bashar, S., Wang, D. and Rafiq, M. (2023) Adoption of green supply chain management in 

developing countries: role of consumer cooperation, eco-design, and green marketing. 

Environmental Science and Pollution Research, pp.1-17. 



285 
 

Basiago, A.D. (1998) Economic, social, and environmental sustainability in development 

theory and urban planning practice. Environmentalist, 19(2), pp. 145-161. 

Bauer, M.D. and Rudebusch, G.D. (2023) The rising cost of climate change: evidence from the 

bond market. Review of Economics and Statistics, 105(5), pp. 1255-1270. 

Baxter, P. and Jack, S. (2008) Qualitative case study methodology: Study design and 

implementation for novice researchers. The qualitative report, 13(4), pp. 544-559. 

Bean, T.G., Chadwick, E.A., Herrero‐Villar, M., Mateo, R., Naidoo, V. and Rattner, B.A. 

(2022) Do pharmaceuticals in the environment pose a risk to wildlife?. Environmental 

Toxicology and Chemistry, 43(3), pp. 595-610. 

Belkhir, L. and Elmeligi, A. (2019) Carbon footprint of the global pharmaceutical industry and 

relative impact of its major players. Journal of Cleaner Production, 214, pp. 185-194. 

Bennett, N.J., Blythe, J., Cisneros-Montemayor, A.M., Singh, G.G. and Sumaila, U.R. (2019) 

Just transformations to sustainability. Sustainability, 11(14), p. 3881. 

Benton, M.K. (2023) The state of psychological services for people with physical and cognitive 

disabilities: An integrative systematic review (Doctoral dissertation, Pepperdine University). 

Bernardi, C., Müller, V.F., Stojić, B. and Vilhelmsson, V. eds. (2023) MovingWorkers: 

Historical Perspectives on Labour, Coercion and Imobilities (Vol. 19), Walter de Gruyter 

GmbH and Co KG. 

Berrang-Ford, L., Siders, A.R., Lesnikowski, A., Fischer, A.P., Callaghan, M.W., Haddaway, 

N.R., Mach, K.J., Araos, M., Shah, M.A.R., Wannewitz, M. and Doshi, D. (2021) A systematic 

global stocktake of evidence on human adaptation to climate change. Nature Climate 

Change, 11(11), pp. 989-1000. 

Bhandari, P. (2020) What is qualitative research: Methods and examples. Available [Online]: 

https://www.scribbr.com/methodology/qualitative-research/ [Accessed on 08.01.2023]. 

Bhandari, P. (2022) Triangulation in research: Guide, types, examples. Available [Online]: 

https://www.scribbr.com/methodology/triangulation/ [Accessed on 08.01.2023]. 

Bharti, A. and Bora, K.S. (2023) Pharma pollution: Challenges and future aspects. In AIP 

Conference Proceedings 2558(1), AIP Publishing. 

Bhartia, P.K. and McPeters, R.D. (2018) The discovery of the antarctic ozone hole. Comptes 

Rendus Geoscience, 350(7), pp. 335-340. 

Bhatt, M., Tank, S., Shah, J. and Maheshwari, D. (2023) Regulatory framework and disparities 

of complex generics in United States, European Union and Latin America. Journal of Generic 

Medicines, 19(3), pp. 130-140. 

Biancardi, A., Colasante, A. and D’Adamo, I. (2023) Sustainable education and youth 

confidence as pillars of future civil society. Scientific Reports, 13(1), p. 955. 



286 
 

Bianchi, T.S. (2021) The evolution of biogeochemistry: Revisited. Biogeochemistry, 154(2), 

pp. 141-181. 

Biedron, R. (2018) What’s the difference between procurement and sourcing?. Available 

[Online]:  https://planergy.com/blog/procurement-and-strategic-sourcing/ [Accessed on 

08.04.2021]. 

Bielen, A., Šimatović, A., Kosić-Vukšić, J., Senta, I., Ahel, M., Babić, S., Jurina, T., Plaza, 

J.J.G., Milaković, M. and Udiković-Kolić, N. (2017) Negative environmental impacts of 

antibiotic-contaminated effluents from pharmaceutical industries. Water Research, 126, pp. 

79-87. 

Bilal, M., Mehmood, S., Rasheed, T. and Iqbal, H.M. (2020) Antibiotics traces in the aquatic 

environment: persistence and adverse environmental impact. Current Opinion in 

Environmental Science and Health, 13, pp. 68-74. 

Bilan, Y., Hussain, H.I., Haseeb, M. and Kot, S. (2020) Sustainability and economic 

performance: Role of organisational learning and innovation. Engineering Economics, 31(1), 

pp. 93-103. 

Bilderback, S. (2023) Integrating training for organisational sustainability: the application of 

sustainable development goals globally. European Journal of Training and Development, 

Advance online publication. 

Birasnav, M., Chaudhary, R., Dunne, J.H., Bienstock, J. and Seaman, C. (2022) Green supply 

chain management: A theoretical framework and research directions. Computers and 

Industrial Engineering, p. 108441. 

Birgili, B. and Demir, Ö. (2022) An explanatory sequential mixed-method research on the full-

scale implementation of flipped learning in the first years of the world's first fully flipped 

university: Departmental differences. Computers and Education, 176, p. 104352. 

Birkel, H.S., Veile, J.W., Müller, J.M., Hartmann, E. and Voigt, K.I. (2019) Development of a 

risk framework for industry 4.0 in the context of sustainability for established 

manufacturers. Sustainability, 11(2), p. 384. 

Biswas, S., Nath, A. and Pal, A. (2023) Smart cities and associated solid waste, biomedical 

waste, e-waste issues, and management. In urban environment and smart cities in Asian 

countries: Insights for social, ecological, and technological sustainability. Cham: Springer 

International Publishing, pp. 263-281. 

Blair, D.J. (2020) Environmental ideologies in global politics. In Ideologies in World Politics, 

Springer, pp. 71-86. 

Bloodhart, B. and Swim, J.K. (2020) Sustainability and consumption: What’s gender got to do 

with it. Journal of Social Issues, 76(1), pp. 101-113. 

Bloomfield, J. and Fisher, M.J. (2019) Quantitative research design. Journal of the 

Australasian Rehabilitation Nurses Association, 22(2), pp. 27-30. 



287 
 

Boccia, F., Covino, D. and Sarnacchiaro, P. (2018) Genetically modified food versus 

knowledge and fear: A Noumenic approach for consumer behavior. Food Research 

International, 111, pp. 682-688. 

Boean, A. (2023) The sustainability reports and pharmaceutical industry in 2023 limits and 

opportunities of EU standards development, China Policy Regulations and Independent 

Organisation Standards (Master’s thesis, Università Ca’ Foscari Venezia).  

Bohari, A.A.M., Skitmore, M., Xia, B. and Teo, M. (2017) Green oriented procurement for 

building projects: Preliminary findings from Malaysia. Journal of Cleaner Production, 148, 

pp. 690-700. 

Bommasani, R., Hudson, D.A., Adeli, E., Altman, R., Arora, S., von Arx, S., Bernstein, M.S., 

Bohg, J., Bosselut, A., Brunskill, E. and Brynjolfsson, E. (2021) On the opportunities and risks 

of foundation models. arXiv preprint arXiv:2108.07258, pp. 1-214. 

Bondarenko, V., Pokynchereda, V., Pidvalna, O., Kolesnyk, T. and Sokoliuk, S. (2023) Green 

economy as a prerequisite for sustainable development: Analysis of international and Ukrainian 

experience, European Journal of Sustainable Development. 12(1), pp. 221-221. 

Bonnet, F., Lahboubi, N., Habchi, S. and El Bari, H. (2023) Waste management institutional 

and legislation aspects in developing countries. Cham: Springer International Publishing,       

pp. 91-109. 

Bopape, M.J.M., Sebego, E., Ndarana, T., Maseko, B., Netshilema, M., Gijben, M., Landman, 

S., Phaduli, E., Rambuwani, G., Van Hemert, L. and Mkhwanazi, M. (2021) Evaluating South 

African Weather Service information on Idai tropical cyclone and KwaZulu-Natal flood 

events. South African Journal of Science, 117(3-4), pp. 1-13. 

Bose, I., Roy, S., Pandey, V.K. and Singh, R. (2023) A comprehensive review on significance 

and Aavancements of antimicrobial agents in biodegradable food packaging. Antibiotics, 

12(6), p. 968. 

Boström, M., Jönsson, A.M., Lockie, S., Mol, A.P. and Oosterveer, P. (2015) Sustainable and 

responsible supply chain governance: challenges and opportunities. Journal of Cleaner 

Production, 107, pp.1-7. 

Botchway, G.O. and Bradley, O.J. (2023) The diffusion of the sustainable development goals 

(SDGs): An examination of preparer perceptions. Sustainability Accounting, Management and 

Policy Journal, 14(2), pp. 289-312. 

Bouncken, R.B., Qiu, Y., Sinkovics, N. and Kürsten, W. (2021) Qualitative research: 

Extending the range with flexible pattern matching. Review of Managerial Science. 15(2), pp. 

251-273. 

Bozsik, N., Cubillos T, J.P., Stalbek, B., Vasa, L. and Magda, R. (2022) Food security 

management in developing countries: Influence of economic factors on their food availability 

and access. PloS one, 17(7), p. e0271696. 



288 
 

Brau, R., Aloysius, J. and Siemsen, E. (2023) Demand planning for the digital supply chain: 

How to integrate human judgment and predictive analytics. Journal of Operations 

Management, 69, pp. 965-982. 

Braun, V., Clarke, V., Boulton, E., Davey, L. and McEvoy, C. (2021) The online survey as a 

qualitative research tool. International Journal of Social Research Methodology, 24(6), pp. 

641-654. 

Bravo, A.M.S. and De Carvalho, J.C. (2015) Challenging times to pharmaceutical supply 

chains towards sustainability: A case study application. International Journal of Procurement 

Management, 8(1/2), pp. 126-140. 

Brechtelsbauer, E. and Shah, S. (2020) Update on pharmaceutical waste disposal regulations: 

Strategies for success. American Journal of Health-System Pharmacy, 77(7), pp. 574-582. 

Brennan, C., Ellis, D. and Heyes, K., 2023. Researching social media: Qualitative and mixed-

methods research approaches. In Social Media and Mental Health, Cambridge University 

Press. 

Breuer, A., Leininger, J., Malerba, D. and Tosun, J. (2023) Integrated policymaking: 

Institutional designs for implementing the sustainable development goals (SDGs). World 

Development, 170, p.106317. 

Breyer, C., Oyewo, A.S., Gulagi, A. and Keiner, D. (2023) Renewable energy enabling 

pathways towards prosperity in Africa and South Asia. Solar Compass, p. 100057. 

Brian, R and Keeble, M. (1992) After Brundtland: Preparing for the ‘Earth Summit’. Medicine 

and war. 8(1), pp. 39-43. 

Brogi, M., Lagasio, V. and Porretta, P. (2022) Be good to be wise: Environmental, social, and 

governance awareness as a potential credit risk mitigation factor. Journal of International 

Financial Management and Accounting, 33(3), pp. 522-547. 

Bruetschy, C. (2019) The EU regulatory framework on genetically modified organisms 

(GMOs). In Transgenic research, Springer International Publishing, 28(2) pp. 169-174).  

Brundtland, G. (1987) Report of the World Commission on environment and development: 

Our common future. [online] Available at: http://www.un-documents.net/our-common-

future.pdf  [Accessed: 27 January 2019]. 

Bryngemark, E., Söderholm, P. and Thörn, M. (2023) The adoption of green public 

procurement practices: Analytical challenges and empirical illustration on Swedish 

municipalities. Ecological Economics, 204, p. 107655. 

Budiyanto, C., Prananto, A. and Tan, F.T.C. (2019) Designing embedded case study research 

approach in educational research. International Journal of Pedagogy and Teacher Education, 

3(1), pp. 1-18.  



289 
 

Buganova, K., Luskova, M., Kubas, J., Brutovsky, M. and Slepecky, J. (2021) Sustainability 

of business through project risk identification with use of expert estimates. Sustainability, 

13(11), p. 6311. 

Bulsara, C. (2015) Using a mixed methods approach to enhance and validate your 

research. Brightwater Group Research Centre, pp. 1-82. 

Burger, P. and Fourie, F. (2019) The unemployed and the formal and informal sectors in South 

Africa: A macroeconomic analysis. South African Journal of Economic and Management 

Sciences, 22(1), pp. 1-12. 

Burns, C., Gravey, V., Jordan, A. and Zito, A. (2020) De-Europeanising or disengaging? EU 

environmental policy and Brexit. In The Future of European Union Environmental Politics 

and Policy,  Routledge, pp. 85-106,. 

Business Tech (2019) 5 ‘green’ taxes that are hitting South Africans in the pocket, Available 

[Online]: https://businesstech.co.za/news/finance/328277/5-green-taxes-that-are-hitting-

south-africans-in-the-pocket/ [Accessed on: 25.02.2022]. 

Business Tech (2021) Crime data shows South Africa’s murder rate on the rise.  Available 

[Online]: https://businesstech.co.za/news/lifestyle/539532/crime-data-shows-south-africas-

murder-rate-on-the-rise/  [Accessed 12.01.2022]. 

Butar, M.B.B. and Yamin, M. (2023) Remanufacturing process modelling in reverse supply 

chain. In AIP Conference Proceedings 2689(1). AIP Publishing. 

Butt, A.S., Ali, I. and Govindan, K. (2023) The role of reverse logistics in a circular economy 

for achieving sustainable development goals: a multiple case study of retail firms. Production 

Planning and Control, pp. 1-13.  

Button, M., Kapend, R. and Stiernstedt, P. (2023) Investigative private policing beyond the 

police: an exploratory study. Policing and Society, 33(2), pp. 150-169. 

Cahyono, Y., Purwoko, D., Koho, I., Setiani, A., Supendi, S., Setyoko, P., Sosiady, M. and 

Wijoyo, H. (2023) The role of supply chain management practices on competitive advantage 

and performance of halal agroindustry SMEs. Uncertain Supply Chain Management, 11(1),  

pp. 153-160. 

Calignano, F. and Mercurio, V. (2023) An overview of the impact of additive manufacturing on 

supply chain, reshoring, and sustainability. Cleaner Logistics and Supply Chain, 7, p. 100103. 

Campbell, S., Greenwood, M., Prior, S., Shearer, T., Walkem, K., Young, S., Bywaters, D. and 

Walker, K. (2020) Purposive sampling: complex or simple? Research case examples. Journal 

of Research in Nursing, 25(8), pp. 652-661. 

Çankaya, S.Y. and Sezen, B. (2019) Effects of green supply chain management practices on 

sustainability performance. Journal of Manufacturing Technology Management, 30(1), pp. 98-

121. 



290 
 

Cantele, S. and Zardini, A. (2018) Is sustainability a competitive advantage for small 

businesses? An empirical analysis of possible mediators in the sustainability–financial 

performance relationship. Journal of Cleaner Production, 182, pp. 166-176. 

Caprian, I., Birca, I. and Trushkina, N. (2023) Logistical support for the development of the 

circular economy. Three Seas Economic Journal, 4(1), pp. 1-9. 

Carattini, S., Kallbekken, S. and Orlov, A. (2019) How to win public support for a global 

carbon tax, Nature, 565(7739), pp. 289-291. 

Carnerud, D., Jaca, C. and Bäckström, I. (2018) Kaizen and continuous improvement–trends 

and patterns over 30 years. The TQM Journal, 30(4), pp. 371-390.  

Carpiniello, B. (2023) The mental health costs of armed conflicts—A review of systematic 

reviews conducted on refugees, asylum-seekers and people living in war zones. International 

Journal of Environmental Research and Public Health, 20(4), p. 2840. 

Carroll, A.B. and Brown, J. (2022) Business and Society: Ethics, Sustainability and 

Stakeholder Management, Cengage Learning.  

Carter, B. and Pradipta, R. (2020) Climate explained: Did atomic bomb tests damage our upper 

atmosphere?, Available [Online]: https://theconversation.com/climate-explained-did-atomic-

bomb-tests-damage-our-upper-atmosphere-146760 [Accessed on: 24.02.2022]. 

Caruana, C. and Pace, P. (2018) Local agenda 21 processes and their implications for the SDGs. 

In Handbook of Lifelong Learning for Sustainable Development, Cham: Springer International 

Publishing  pp. 293-305. 

Carvalho, J. and Sousa, C.A. (2018) Is psychological value a missing building block in societal 

sustainability?. Sustainability, 10(12), p. 4550. 

Cavagnaro, E. and Curiel, G.H. (2017) The three levels of sustainability, Routledge. 

Cavaleri, S. and Shabana, K. (2018) Rethinking sustainability strategies. Journal of Strategy 

and Management, 11(1), pp. 2-17.  

Cespi, D., Beach, E.S., Swarr, T.E., Passarini, F., Vassura, I., Dunn, P.J. and Anastas, P.T. 

(2015) Life cycle inventory improvement in the pharmaceutical sector: assessment of the 

sustainability combining PMI and LCA tools. Green Chemistry, 17(6), pp. 3390-3400. 

Chai, H.H., Gao, S.S., Chen, K.J., Duangthip, D., Lo, E.C.M. and Chu, C.H. (2021) A concise 

review on qualitative research in dentistry. International Journal of Environmental Research 

and Public Health, 18(3), p. 942. 

Chakraborty, A., Al Amin, M. and Baldacci, R. (2023) Analysis of internal factors of green 

supply chain management: An interpretive structural modeling approach. Cleaner Logistics 

and Supply Chain, 7, p. 100099. 

Chalise, D.R., Sankarasubramanian, A. and Ruhi, A. (2021) Dams and climate interact to alter 

river flow regimes across the United States. Earth's Future, p. e2020EF001816. 



291 
 

Chams, N. and García-Blandón, J. (2019) On the importance of sustainable human resource 

management for the adoption of sustainable development goals. Resources, Conservation and 

Recycling, 141, pp. 109-122. 

Chartered Institute of Procurement and Supply.org (2021) Global supply chains. Available 

[Online]: https://www.cips.org/knowledge/procurement-topics-and-skills/supply-chain-

management/global-supply-chains/ [Accessed on 07/04/2021].  

Cheema, S., Afsar, B., Al‐Ghazali, B.M. and Maqsoom, A. (2020)  Retracted: How employee's 

perceived corporate social responsibility affects employee's pro‐environmental behavior? The 

influence of organisational identification, corporate entrepreneurship, and environmental 

consciousness. Corporate Social Responsibility and Environmental Management, 27(2), pp. 

616-629. 

Chen, A., Treviño, L.K. and Humphrey, S.E. (2020) Ethical champions, emotions, framing, 

and team ethical decision making. Journal of Applied Psychology, 105(3), p. 245. 

Chen, J.Y., Dimitrov, S. and Pun, H. (2019) The impact of government subsidy on supply 

Chains’ sustainability innovation. Omega, 86, pp. 42-58. 

Chen, S.L., Lee, Y.H., Diep, G.L., Tran, T.K., Pham, T.H.A. and Nguyen, T.T.H. (2023) 

Developing green logistic services management to achieve sustainable development in 

Vietnam: the role of green construction practices, green social awareness and green 

innovation. Environmental Science and Pollution Research, pp.1-14. 

Chen, W.K., Nalluri, V., Lin, M.L. and Lin, C.T. (2021) Identifying decisive socio-political 

sustainability barriers in the supply chain of banking sector in India: Causality analysis using 

ISM and MICMAC. Mathematics, 9(3), p. 240. 

Chen, X.H., Tee, K., Elnahass, M. and Ahmed, R. (2023) Assessing the environmental impacts 

of renewable energy sources: A case study on air pollution and carbon emissions in China, 

Journal of Environmental Management, 345, p. 118525. 

Chen, Y., Weziak-Bialowolska, D., Lee, M.T., Bialowolski, P., McNeely, E. and 

VanderWeele, T.J. (2022) Longitudinal associations between domains of flourishing. Scientific 

Reports, 12(1), p. 2740. 

Cherry, K. (2021) The 5 levels of Maslow's Hierarchy of Needs. Available [Online] 

https://www.verywellmind.com/what-is-maslows-hierarchy-of-needs-4136760,   [Accessed 

12.01.2022]. 

Chin, T.A., Tat, H.H. and Sulaiman, Z. (2015) Green supply chain management, environmental 

collaboration and sustainability performance. Procedia Cirp, 26, pp. 695-699. 

Chkanikova, O. and Mont, O. (2015) Corporate supply chain responsibility: Drivers and 

barriers for sustainable food retailing. Corporate Social Responsibility and Environmental 

Management, 22(2), pp. 65-82. 

Cho, L.J. and Bauer, J.G. (2019) Population growth and urbanisation: what does the future 

hold?. In Urbanisation and urban policies in Pacific Asia, pp. 15-37, Routledge. 



292 
 

Chourasiya, R., Pandey, S. and Malviya, R.K. (2023) Investigation and Assessment of the 

barriers to sustainable manufacturing adoption in the Indian textile industry. Process 

Integration and Optimisation for Sustainability, pp.1-29. 

Christie, B.A., Miller, K.K., Cooke, R. and White, J.G. (2015) Environmental sustainability in 

higher education: What do academics think?. Environmental Education Research, 21(5),       

pp. 655-686. 

Christodoulou, A., Gonzalez-Aregall, M., Linde, T., Vierth, I. and Cullinane, K. (2019) 

Targeting the reduction of shipping emissions to air: A global review and taxonomy of policies, 

incentives and measures. Maritime Business Review, 4(1), pp. 16-30. 

Christofi, M., Pereira, V., Vrontis, D., Tarba, S. and Thrassou, A. (2021) Agility and flexibility 

in international business research: A comprehensive review and future research 

directions. Journal of World Business, 56(3), p. 101194. 

Christopoulos, S., Horvath, B. and Kull, M. (2012) Advancing the governance of cross‐sectoral 

policies for sustainable development: A metagovernance perspective. Public Administration 

and Development, 32(3), pp. 305-323. 

Cillo, V., Petruzzelli, A.M., Ardito, L. and Del Giudice, M. (2019) Understanding sustainable 

innovation: A systematic literature review. Corporate Social Responsibility and Environmental 

Management, 26(5), pp. 1012-1025. 

CIPLA (2019) About CIPLA SA. Available [Online]: https://www.CIPLA.co.za/profile/ 

[Accessed: 01/04/2019]. 

CIPLA (2022) Who Are We? Available [Online]:  https://www.CIPLA.co.za/about-

CIPLA/wisdom-of-the-ages [Accessed: 01.03.2022]. 

CIPLA (2022) Available [Online]: Impact and Sustainability. Available [Online]:  

Sustainability - Cipla South Africa [Accessed on 14.12.2022]. 

Clune, W.H. and Zehnder, A.J. (2020) The evolution of sustainability models, from descriptive, 

to strategic, to the three pillars framework for applied solutions. Sustainability Science,            

pp. 1-6. 

Cobbinah, P. B., Black, R., Thwaites, R. (2011) “Reflections on six decades of the concept of 

development: Evaluation and future research”. Journal of Sustainable Development in Africa, 

13, pp. 134-149. 

Cohen, S. (2020) Economic growth and environmental sustainability. Available [Online]: 

https://blogs.ei.columbia.edu/2020/01/27/economic-growth-environmental-sustainability/ 

[Accessed on 23/03/2021]. 

Colombo, E. (2017) Enforcing international climate change law in domestic courts: A new 

trend of cases for boosting principle 10 of the Rio Declaration. UCLA J. Envtl. L. and Pol'y, 35, 

p. 98. 



293 
 

Combemale, B., Cheng, B.H., Moreira, A., Bruel, J.M. and Gray, J. (2016) Modeling for 

sustainability. In Modeling in Software Engineering (MiSE), 2016 IEEE/ACM 8th 

International Workshop, IEEE, pp. 62-66. 

Common, M. and Perrings, C. (1992) Towards an ecological economics of 

sustainability. Ecological economics, 6(1), pp. 7-34. 

Cooper, K.J. and Gibson, R.B. (2023) How do mindfulness offerings support inner–outer 

sustainability progress? A sustainability assessment of online mindfulness interventions. 

Challenges, 14(2), p. 26. 

Cordell, A. and Thompson, I. (2019) The Procurement Models Handbook, Routledge. 

Cossham, A. and Johanson, G. (2019) The benefits and limitations of using key informants in 

library and information studies research. Information Research, 24(3), p.15. 

Costa, C.M., Barbosa, J.C., Castro, H., Gonçalves, R. and Lanceros-Méndez, S. (2021) Electric 

vehicles: To what extent are environmentally friendly and cost effective?–Comparative study 

by european countries. Renewable and Sustainable Energy Reviews, 151, p. 111548. 

Council of Supply Chain Management Professionals (2021) CSCMP Supply chain 

management definitions and glossary. Available [Online]: 

https://cscmp.org/CSCMP/Educate/SCM_Definitions_and_Glossary_of_Terms.aspx 

[Accessed on 09.04.2021]. 

Courtnell, J. (2019) Economic sustainability for success: What it is and how to implement it. 

Available [Online]: https://www.process.st/economic-sustainability/ [Accessed on 

19/03/2021]. 

Cousins, P.D., Lawson, B., Petersen, K.J. and Fugate, B. (2019) Investigating green supply 

chain management practices and performance: The moderating roles of supply chain 

ecocentricity and traceability. International Journal of Operations and Production 

Management, 39(5), pp. 767-786. 

Creazza, A., Colicchia, C. and Evangelista, P. (2023) Leveraging shippers-logistics providers 

relationships for better sustainability in logistics: the perspective of SMEs. The International 

Journal of Logistics Management, Advance online publication. 

Critchley, J.A., Restrepo, B.I., Ronacher, K., Kapur, A., Bremer, A.A., Schlesinger, L.S., 

Basaraba, R., Kornfeld, H. and van Crevel, R. (2017) Defining a research agenda to address 

the converging epidemics of tuberculosis and diabetes: Part 1: Epidemiology and clinical 

management. Chest,  152(1), pp. 165-173. 

Crowther, D. and Seifi, S. eds. (2018) Redefining corporate social responsibility. Emerald 

Group Publishing.  

Cruz, S.A. (2023) SDG 17 and global partnership for sustainable development: Unraveling the 

rhetoric of collaboration. Frontiers in Environmental Science, 11(1155828), pp. 1-11. 



294 
 

CSCMP.org (2021)  CSCMP Supply chain management definitions and glossary. Available 

[Online]: 

https://cscmp.org/CSCMP/Educate/SCM_Definitions_and_Glossary_of_Terms.aspx 

[Accessed 13/01/2021]. 

Cui, L., Wang, Y., Chen, W., Wen, W. and Han, M.S. (2021) Predicting determinants of 

consumers' purchase motivation for electric vehicles: An application of Maslow's hierarchy of 

needs model. Energy Policy, 151, p. 112167. 

Cury, R., Kennelly, M. and Howes, M. (2023) Environmental sustainability policy within 

Australian olympic sport organisations. International Journal of Sport Policy and 

Politics, 15(1), pp. 125-145. 

D’Sa, S. and Patnaik, D. (2020) The impact of the pharmaceutical industry of Hyderabad in 

the pollution. Water Management in South Asia: Socio-economic, Infrastructural, 

Environmental and Institutional Aspects, p. 23. 

Dai, A., Wang, X., Li, Y., Li, T. and He, S. (2023) Design of a performance-based warranty 

policy with replacement–repair strategy and cumulative cost threshold. International Journal 

of Production Economics, 255, p. 108700. 

Dailey, J.W. (2018) Pharmaceutical industry. Available [Online]: 

https://www.britannica.com/technology/pharmaceutical-industry [Accessed on 14.04.2021]. 

D'Amato, D., Droste, N., Allen, B., Kettunen, M., Lähtinen, K., Korhonen, J., Leskinen, P., 

Matthies, B.D. and Toppinen, A. (2017) Green, circular, bio economy: A comparative analysis 

of sustainability avenues. Journal of Cleaner Production, 168, pp. 716-734. 

Danielsen, R. and Agnarsson, S. (2020) In Pursuit of the Three Pillars of Sustainability in 

Fisheries: A Faroese Case Study. Marine Resource Economics, 35(2), pp. 177-193. 

Das, P. (2021) What is a green product? – Examples, advantages, and challenges. Available 

[Online]: https://www.feedough.com/green-product/ [Accessed on 18.02.2022]. 

Das, T.K., Sheikh, W., Islam, N. and Siddik, A.B. (2021) Conceptual framework of green 

supply chain management in manufacturing firms of Bangladesh. International Journal Supply 

Chain Management, 10, pp. 52-66. 

Datta, M. and Datta, D. (2019) A study on influence of geographical difference on: Grocery 

purchase behavior, Vidyasagar Univesity Journal of Commerce, 24, pp. 46-59.  

Davies, J. (2019) The benefits of supply chain planning. Available [Online]: 

https://www.winman.com/blog/the-benefits-of-supply-chain-planning [Accessed on 

09.04.2021]. 

Dawodu, A., Akinwolemiwa, B. and Cheshmehzangi, A. (2017) A conceptual re-visualisation 

of the adoption and utilisation of the pillars of sustainability in the development of 

neighbourhood sustainability assessment tools. Sustainable Cities and Society, 28, pp. 398-

410. 



295 
 

de Campos, E.A.R., de Paula, I.C., Pagani, R.N. and Guarnieri, P. (2017) Reverse logistics for 

the end-of-life and end-of-use products in the pharmaceutical industry: A systematic literature 

review. Supply Chain Management: An International Journal, 22(4), pp. 375-392.  

De Fine Licht, K. and Folland, A. (2019) Defining “social sustainability”: towards a sustainable 

solution to the conceptual confusion. Etikk i Praksis-Nordic journal of applied ethics, (2),       

pp. 21-39. 

de la Torre, B.G. and Albericio, F. (2021) The pharmaceutical industry in 2020. An analysis of 

FDA drug approvals from the perspective of molecules. Molecules, 26(3), p. 627. 

De Langhe, R. and Schliesser, E. (2017) Evaluating philosophy as exploratory 

research. Metaphilosophy, 48(3), pp. 227-244. 

de Paula, D., Marx, C., Wolf, E., Dremel, C., Cormican, K. and Uebernickel, F. (2023) A 

managerial mental model to drive innovation in the context of digital transformation. Industry 

and Innovation, 30(1), pp. 42-66. 

De Soete, W., Jiménez-González, C., Dahlin, P. and Dewulf, J. (2017) Challenges and 

recommendations for environmental sustainability assessments of pharmaceutical products in 

the healthcare sector. Green Chemistry, 19(15), pp. 3493-3509. 

de Souza, E.D., Kerber, J.C., Bouzon, M. and Rodriguez, C.M.T. (2022) Performance 

evaluation of green logistics: Paving the way towards circular economy. Cleaner Logistics and 

Supply Chain, 3, p. 100019. 

De Steur, H., Temmerman, H., Gellynck, X. and Canavari, M. (2020) Drivers, adoption, and 

evaluation of sustainability practices in Italian wine SMEs. Business Strategy and the 

Environment, 29(2), pp. 744-762. 

Deb, D. (2019) Here are the 10 main causes of air pollution. Available [Online]: 

https://www.aqi.in/blog/here-are-the-10-main-causes-of-air-pollution/ [Accessed on 

04.01.2021]. 

DeFranzo, S.E. (2021) What’s the difference between qualitative and quantitative research?. 

Available [Online]: https://www.snapsurveys.com/blog/qualitative-vs-quantitative-research/ 

[Accessed on 03.08.2021]. 

Dekker, R., Bloemhof, J., Mallidis, I. (2012) Operations Research for green logistics—An 

overview of aspects, issues, contributions and challenges. European Journal of Operations,  

219, pp. 671–679. 

Dekkers, R., de Boer, R., Gelsomino, L.M., de Goeij, C., Steeman, M., Zhou, Q., Sinclair, S. 

and Souter, V. (2020) Evaluating theoretical conceptualisations for supply chain and finance 

integration: A Scottish focus group. International Journal of Production Economics, 220,          

p. 107451. 



296 
 

Delke, V., Schiele, H. and Buchholz, W. (2023) Differentiating between direct and indirect 

procurement: roles, skills, and Industry 4.0. International Journal of Procurement 

Management, 16(1), pp. 1-30. 

Demir, E, Bektaş, T. and Laporte, G. (2014) A review of recent research on green road freight 

transportation. European Journal of Operational Research, 237(3), pp. 775-793. 

Denchak (2018) Fossil fuels: The dirty facts. Available [Online]: 

https://www.nrdc.org/stories/fossil-fuels-dirty-facts [Accessed on 18.01.2022]. 

Denchak, M. and Turrentine, J. (2021) Global climate change: What you need to know. 

Available [Online]: https://www.nrdc.org/stories/global-climate-change-what-you-need-know 

[Accessed on 04.01.2021]. 

Derwik, P., Hellström, D. and Karlsson, S. (2016) Manager competences in logistics and 

supply chain practice. Journal of Business Research, 69(11), pp. 4820-4825. 

Dery, P.K. (2023) Assessing the impact of the proliferation of small arms and light weapons 

on crime in Ghana: A case of WA west district of the upper west region of Ghana. Available 

at SSRN: 

https://url.za.m.mimecastprotect.com/s/WS9qCMjBW0fp4NyPSk8E5u?domain=ssrn.com. 

[Accessed on 04.11.2023] 

Desmet, M., Van Nieuwenhove, K., De Smet, M., Meganck, R., Deeren, B., Van Huele, I., 

Decock, E., Raemdonck, E., Cornelis, S., Truijens, F. and Zeuthen, K. (2021) What too strict 

a method obscures about the validity of outcome measures. Psychotherapy Research, 31(7), 

pp. 882-894. 

Dhahri, S. and Omri, A. (2018) Entrepreneurship contribution to the three pillars of sustainable 

development: What does the evidence really say?. World Development, 106, pp. 64-77. 

Dhull, S. and Narwal, M. (2016) Drivers and barriers in green supply chain management 

adaptation: A state-of-art review. Uncertain Supply Chain Management, 4(1), pp. 61-76. 

Diab, Y. and Nasr, I.B., 2023. Digital transformation and its contribution to corporate social 

responsibility as a sustainable development strategy within organisations: A literature 

review. Smart Technologies for Organisations: Managing a Sustainable and Inclusive Digital 

Transformation, pp. 133-151. 

Diabat, A and Govindan, K. (2011) An analysis of the drivers affecting the implementation of 

green supply chain management, resources, conservation and recycling. United Kingdom, 

55(6), pp. 659-667. 

Díaz de Otálora, X., Del Prado, A., Dragoni, F., Estellés, F. and Amon, B. (2021) Evaluating 

three-pillar sustainability modelling approaches for dairy cattle production 

systems. Sustainability, 13(11), p. 6332. 

Dietz, T., Shwom, R.L. and Whitley, C.T. (2020) Climate change and society. Annual Review 

of Sociology, 46, pp. 135-158. 



297 
 

DiMasi, J.A., Grabowski, H.G. and Hansen, R.W. (2016) Innovation in the pharmaceutical 

industry: new estimates of RandD costs. Journal of Health Economics, 47, pp. 20-33. 

Ding, M., Eliashberg, J. and Stremersch, S. (2016) Innovation and marketing in the 

pharmaceutical industry. SPRINGER-VERLAG NEW YORK. 

Docrat, S., Lund, C. and Chisholm, D. (2019) Sustainable financing options for mental health 

care in South Africa: findings from a situation analysis and key informant 

interviews. International Journal of Mental Health Systems, 13(1), pp. 1-11. 

Domingo-Echaburu, S., Dávalos, L.M., Orive, G. and Lertxundi, U. (2021) Drug pollution and 

sustainable development goals. Science of The Total Environment, 800, p. 149412. 

Donaghy, T. (2021) 8 Reasons why we need to phase out the fossil fuel industry. Available 

[Online]: https://www.greenpeace.org/usa/research/8-reasons-why-we-need-to-phase-out-the-

fossil-fuel-industry/ [Accessed on 04.01.2021]. 

Dong, Y. and Hauschild, M.Z. (2017) Indicators for environmental sustainability. Procedia 

Cirp, 61,  pp. 697-702.  

Doppelt, B. and McDonough, W. (2017) Leading change toward sustainability: A change-

management guide for business, government and civil society, Routledge. 

Dousin, O., Collins, N., Bartram, T. and Stanton, P. (2021) The relationship between work‐life 

balance, the need for achievement, and intention to leave: Mixed‐method study. Journal of 

Advanced Nursing, 77(3), pp. 1478-1489. 

Drexhage J, Murphy D. (2010) Sustainable development: From Brundtland to Rio 2012, 

Background paper for the high level panel on global sustainability. United Nations, New York, 

pp. 1-26. Available at: chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/http://www.surdurulebilirkalkinma.gov.tr/wp-

content/uploads/2016/06/Background_on_Sustainable_Development.pdf. [Accessed on 

03.01.2021] 

Du Hadway, S., Carnovale, S. and Hazen, B. (2019) Understanding risk management for 

intentional supply chain disruptions: Risk detection, risk mitigation, and risk recovery. Annals 

of Operations Research, 283(1), pp. 179-198. 

du Plooy, S., Neethling, K., Nel, A. and Nel, J.D. (2022) Drivers of and barriers to green 

manufacturing in South Africa. Journal of Contemporary Management, 19(1), pp. 260-298. 

Du, J., Cheng, J. and Ali, K. (2023) Modelling the green logistics and financial innovation on 

carbon neutrality goal, a fresh insight for BRICS‐T. Geological Journal, 58(7), pp. 2742-2756. 

Du, K. and Li, J. (2019) Towards a green world: How do green technology innovations affect 

total-factor carbon productivity. Energy Policy, 131, pp. 240-250. 

Du, K., Li, P. and Yan, Z. (2019) Do green technology innovations contribute to carbon dioxide 

emission reduction? Empirical evidence from patent data. Technological Forecasting and 

Social Change, 146, pp. 297-303. 



298 
 

Du, N., Fathollahi-Fard, A.M. and Wong, K.Y. (2023) Wildlife resource conservation and 

utilisation for achieving sustainable development in China: main barriers and problem 

identification. Environmental Science and Pollution Research, pp.1-20. 

Dubey, R. and Bag, S. (2018) Antecedents of green manufacturing practices: a journey towards 

manufacturing sustainability. In Operations and Service Management: Concepts, 

Methodologies, Tools, and Applications, IGI Global, pp. 1271-1293. 

Dukes, M.G. (2002) Accountability of the pharmaceutical industry. The Lancet, 360(9346), 

Norway, pp. 1682-1684. 

Duku, C. and Hein, L. (2021) The impact of deforestation on rainfall in Africa: A data-driven 

assessment. Environmental Research Letters, 16(6), p. 064044. 

Egenolf, V. and Bringezu, S. (2019) Conceptualisation of an indicator system for assessing the 

sustainability of the bioeconomy. Sustainability, 11(2), p. 443. 

Eizenberg, E. and Jabareen, Y., (2017) Social sustainability: A new conceptual 

framework. Sustainability, 9(1), p. 68. 

Ekins, P. (2000) Economic growth and environmental sustainability: The prospects for green 

growth. Psychology Press. 

Elbarky, S., Elgamal, S., Hamdi, R. and Barakat, M.R. (2023) Green supply chain: the impact 

of environmental knowledge on green purchasing intention. In Supply Chain Forum: An 

International Journal, Taylor and Francis, pp. 1-13. 

El-Baz, J. and Ruel, S. (2021) Can supply chain risk management practices mitigate the 

disruption impacts on supply chains’ resilience and robustness? Evidence from an empirical 

survey in a COVID-19 outbreak era. International Journal of Production Economics, 233,       

p. 107972. 

El-Garaihy, W.H., Badawi, U.A., Seddik, W.A. and Torky, M.S. (2022) Investigating 

performance outcomes under institutional pressures and environmental orientation motivated 

green supply chain management practices. Sustainability, 14(3), p. 1523. 

Elneel, D.A.H., Kahtan, H., Fakharudin, A.S., Abdulhak, M., Al-Ahmad, A.S. and Alzoubi, Y.I. 

(2023) The factors influenced by stakeholder identification in E-learning systems: A 

survey. Journal of King Saud University-Science, p. 102566. 

El-Said, M. (2020) Nuclear tests in 1960s may have contributed to climate change. Available 

[Online]: https://dailynewsegypt.com/2020/05/13/nuclear-tests-in-1960s-may-have-

contributed-to-climate-change/ [Accessed on: 24.02.2022]. 

Elsayad, A.M., Zeghid, M., Ahmed, H.Y. and Elsayad, K.A. (2023) Exploration of 

biodegradable substances using machine language techniques. Sustainability. 15(17), p.12764. 

Emina, K.A. (2021) Sustainable development and the future generations. Social Sciences, 

Humanities and Education Journal (SHE Journal), 2(1), pp. 57-71. 



299 
 

Enciso‐Alfaro, S.Y. and García‐Sánchez, I.M. (2023) Corporate governance and environmental 

sustainability: Addressing the dual theme from a bibliometric approach. Corporate Social 

Responsibility and Environmental Managementm, 30(3), pp. 1025-1041. 

EnvironmentalProtectionAgency.gov (2017) Basics of green chemistry. Available [Online]:  

https://www.epa.gov/greenchemistry/basics-green-chemistry [Accessed on 14.04.2021]. 

Epstein, M.J., Elkington, J. and Herman, B. (2018) Making sustainability work: Best practices 

in managing and measuring corporate social, environmental and economic impacts, 

Routledge.  

Erhan, H., Abuzuraiq, A.M., Zarei, M., AlSalman, O., Woodbury, R. and Dill, J. (2020) What 

do design data say about your model? A case study on reliability and validity. Association for 

Computer-Aided Architectural Design Research in Asia (CAADRIA), Hong Kong, 1, pp. 557-

567. 

Esmaeilian, B., Sarkis, J., Lewis, K. and Behdad, S. (2020) Blockchain for the future of 

sustainable supply chain management in Industry 4.0. Resources, Conservation and 

Recycling, 163, p. 105064. 

Espinoza, R. (2020) How hazardous waste disposal affects the environment. Available 

[Online]: https://blog.idrenvironmental.com/how-hazardous-waste-disposal-affects-the-

environment [Accessed on 19.01.2022]. 

Evans, M. (2020) What is environmental sustainability? Available [Online]: 

https://www.thebalancesmb.com/what-is-sustainability-3157876 [Accessed on 19.03.2021]. 

Evans, S. (2023) An integrated circular economy model for transformation towards 

sustainability. Journal of Cleaner Production, 388, p. 135950. 

Everson, J., Henderson, S.C., Cheng, A., Senft, N., Whitmore, C. and Dusetzina, S.B. (2023) 

Demand for and occurrence of medication cost conversations: A narrative review. Medical 

Care Research and Review, 80(1), pp. 16-29. 

Ezzeddine, A., Shehab, L., Srour, I., Power, W., Zankoul, E. and Freiha, E. (2023) 

Implementing the construction control room on a fast-paced project: The case study of the 

Beirut port explosion. International Journal of Construction Management, 23(5), pp. 745-755. 

Fahad, S., Nguyen-Thi-Lan, H., Nguyen-Manh, D., Tran-Duc, H. and To-The, N. (2023) 

Analyzing the status of multidimensional poverty of rural households by using sustainable 

livelihood framework: Policy implications for economic growth. Environmental Science and 

Pollution Research, 30(6), pp. 16106-16119. 

Fahimnia, B., Bell, M., Hensher, D. and Sarkis, J. (2015) Green logistics and transportation: 

A sustainable supply chain perspective, Springer,  pp.1-11. 

Fairchild, A.M. (2016) What is the role of Third Party Logistics (3PL) partners in an omni-

channel strategy?. International Journal of Operations Research and Information Systems 

(IJORIS), 7(1), pp. 22-32. 



300 
 

Faisal, F., Khan, M.N., Pervaiz, R., Muhamad, P.M. and Rashdan, M.O.J. (2021) Exploring 

the role of fossil fuels, hydroelectricity consumption, and financial sector in ensuring 

sustainable economic development in the emerging economy. Environmental Science and 

Pollution Research, 28(5),  pp. 5953-5965. 

Faisal, M. (2016) Research analysis on barriers to green supply chain management in 

pharmaceutical industries. Review of Public Administration and Management, 3(1), pp. 176-

180. 

Falkenmark, M. and Suprapto, R.A. (1992) Population-landscape interactions in development: 

A water perspective to environmental sustainability. Ambio. Stockholm, 21(1), pp. 31-36.  

Faludi, J. (2017) Golden Tools in Green Design: What Drives Sustainability, Innovation, and 

Value in Green Design Methods? (Doctoral dissertation, UC Berkeley). 

Fan, Q., Abbas, J., Zhong, Y., Pawar, P.S., Adam, N.A. and Alarif, G.B. (2023) Role of 

organisational and environmental factors in firm green innovation and sustainable 

development: Moderating role of knowledge absorptive capacity. Journal of Cleaner 

Production, 411, p. 137262. 

Fang, K., Azizan, S.A. and Wu, Y. (2023) Low-carbon community regeneration in China: A 

case study in Dadong. Sustainability, 15(5), p. 4136. 

Fang, W., Liu, Z. and Putra, A.R.S. (2022) Role of research and development in green 

economic growth through renewable energy development: Empirical evidence from South 

Asia. Renewable Energy, 194, pp. 1142-1152. 

Fanning, A.L., O’Neill, D.W., Hickel, J. and Roux, N. (2022) The social shortfall and 

ecological overshoot of nations. Nature Sustainability, 5(1), pp. 26-36. 

Farah, P.D. and Giudice, A. (2023) Climate justice in the Anthropocene and its relationship 

with Science and Technology. University of Pittsburgh Legal Studies Research Paper, (2023-

08), p. 819. 

Fassio, F. and Chirilli, C. (2023) The circular economy and the food system: A review of 

principal measuring tools. Sustainability, 15(13), p. 10179. 

Fatima, R. and Mukhtar, Z. (2023) Marketing sustainability: Investigating the link between 

green innovation and performance in the pharmaceutical industry of Pakistan. Journal of 

Marketing Strategies, 5(1), pp. 67-84. 

Fatimah, Y.A., Govindan, K., Murniningsih, R. and Setiawan, A. (2020) Industry 4.0 based 

sustainable circular economy approach for smart waste management system to achieve 

sustainable development goals: A case study of Indonesia. Journal of Cleaner Production, 269, 

p. 122263. 

Fazzo, L., Minichilli, F., Santoro, M. (2017)  Hazardous waste and health impact: a systematic 

review of the scientific literature. Environmental Health, 16(107), pp. 1-11. 

https://url.za.m.mimecastprotect.com/s/jW5KCNx1WPSYm4qLijPVBX?domain=doi.org. 

[Accessed on 14.21.2022] 



301 
 

Fehrer, V., Poß-Doering, R., Weis, A., Wensing, M., Szecsenyi, J. and Litke, N. (2023) Climate 

change mitigation: Qualitative analysis of environmental impact-reducing strategies in German 

primary care. European Journal of General Practice, 29(1), p. 2232946. 

Feng, M.Y., Yu, W.T., Wang, X.Y., Wong, C.Y., Xu, M.Z. and Xiao, Z. (2018) “Green supply 

chain management and financial performance: The mediating roles of operational and 

environmental performance”. Business Strategy and the Environment, 27(7), pp. 811-824. 

Feng, Y., Lai, K.H. and Zhu, Q. (2022) Green supply chain innovation: Emergence, adoption, 

and challenges. International Journal of Production Economics, 248, p. 108497. 

Feng, Z., Huang, Y. and Kong, Z. (2023) The environmental, economic and social welfare 

impacts of the CCREW project in China: A Study Based on the CGE Model. Sustainability, 

15(3), p. 2780. 

Fernandes, C.I., Veiga, P.M., Ferreira, J.J. and Hughes, M. (2021) Green growth versus 

economic growth: Do sustainable technology transfer and innovations lead to an imperfect 

choice?. Business Strategy and the Environment, 30(4), pp. 2021-2037. 

Fernando, J. (2020) What Is Supply Chain Management (SCM)?. Available [Online]: 

https://www.investopedia.com/terms/s/scm.asp [Accessed on 07/04/2021]. 

Fernando, Y., Halili, M., Tseng, M.L., Tseng, J.W. and Lim, M.K. (2022) Sustainable social 

supply chain practices and firm social performance: Framework and empirical 

evidence. Sustainable Production and Consumption, 32, pp.160-172. 

Fernbach, P.M., Light, N., Scott, S.E., Inbar, Y. and Rozin, P. (2019) Extreme opponents of 

genetically modified foods know the least but think they know the most. Nature Human 

Behavior, 3(3), pp. 251-256. 

Fetta, A.A.A., Hamouche, A., Benyoucef, K., Samira, B., Messaoud, H. and Didi, F. (2023) 

PCCD/Fs from incineration medical care waste in east Algeria. Tobacco Regulatory Science 

(TRS), pp. 1453-1474. 

Fielding, J.E. (2022) Health Programme Planning, Implementation, and Evaluation: Creating 

Behavioral, Environmental, and Policy Change. JHU Press. 

Fields, M.R. (2020) OUR EXPLORATORY RESEARCH: Finding nothing reveals something 

important. Curriculum and Teaching Dialogue, 22(1/2), pp. 291-333. 

Filho, L. W., Marisa Azul, A., Brandli, L., Lange Salvia, A. and Wall, T. eds. (2020) Affordable 

and Clean Energy, Cham: Springer International Publishing. 

Firth, I., Hitch, J., Henderson, N. and Cookson, G. (2023) Moving towards a more 

environmentally sustainable pharmaceutical industry: Recommendations for industry and the 

transition to green HTA. Expert Review of Pharmacoeconomics and Outcomes Research,       

pp. 1-5. 

Fischer, M., Foord, D., Frecè, J., Hillebrand, K., Kissling-Näf, I., Meili, R., Peskova, M., Risi, 

D., Schmidpeter, R. and Stucki, T. (2023) Corporate sustainability. In sustainable business: 



302 
 

Managing the challenges of the 21st Century, Cham: Springer International Publishing, pp. 35-

76.   

Fleming, E.L., Newman, P.A., Liang, Q. and Daniel, J.S. (2020) The impact of continuing 

CFC‐11 emissions on stratospheric ozone. Journal of Geophysical Research: 

Atmospheres, 125(3), p. 849. 

Flynn, B., Cantor, D., Pagell, M., Dooley, K.J. and Azadegan, A. (2021) From the editors: 

Introduction to managing supply chains beyond Covid‐19‐preparing for the next global mega‐

disruption. Journal of Supply Chain Management, 57(1), pp. 3-6. 

Folke, C., Carpenter, S., Elmqvist, T., Gunderson, L., Holling, C. S., Walker, B. (2002) 

“Resilience and sustainable development: Building adaptive capacity in a world of 

transformations”. A Journal of the Human Environment, 31, pp. 437–440. 

Fondevila, M., Abadía, J.M. and Scarpellini, S. (2018) CSR and green economy: Determinants 

and correlation of firms’ sustainable development. Corporate Social Responsibility and 

Environmental Management, 25(5), pp. 756-771. 

Foo, M.Y., Kanapathy, K., Zailani, S. and Shaharudin, M.R. (2019) Green purchasing 

capabilities, practices and institutional pressure. Management of Environmental Quality: An 

International Journal, 30(5), pp. 1171-1189.  

Formentini, M. and Taticchi, P. (2016) Corporate sustainability approaches and governance 

mechanisms in sustainable supply chain management. Journal of Cleaner Production, 112,   

pp. 1920-1933. 

Fourie, D. and Malan, C. (2020) Public procurement in the South African economy: Addressing 

the systemic issues. Sustainability, 12(20), p. 8692. 

Fournier, J. (2015) What is procurement?. Available [Online]:  

https://www.hcmworks.com/blog/what-is-procurement [Accessed on 08.04.2021]. 

Foy, G. (1990) Economic sustainability and the preservation of environmental 

assets. Environmental Management, 14(6), pp. 771-778.  

Fredj, S.B., Cheikh, A.B., Bhiri, S., Ghali, H., Khefacha, S., Dhidah, L., Merzougui, L., Rejeb, 

M.B. and Latiri, H.S. (2020) Multimodal intervention programme to improve hand hygiene 

compliance: Effectiveness and challenges. Journal of the Egyptian Public Health 

Association, 95(1), pp. 1-8. 

Freire, A.D.S.M., Lucas, F.M.F., Félix, F.C., das Chagas, K.P.T. and Pereira, A.K.S. (2023) 

Plants that Heal: The sustainable exploitation of medicinal resources in Brazilian forests. 

In Forest Science: Sustainable Processes and Wood Products, Singapore: Springer Nature 

Singapore, pp. 207-245. 

Fremstad, A. and Paul, M. (2019) The impact of a carbon tax on inequality. Ecological 

Economics, 163, pp. 88-97. 



303 
 

Freudenreich, B., Lüdeke-Freund, F. and Schaltegger, S. (2020) A stakeholder theory 

perspective on business models: Value creation for sustainability. Journal of Business 

Ethics, 166(1), pp. 3-18. 

Freze, T., Korneev, A., Krayneva, R., Oruch, T., Kandalov, W. and Strielkowski, W. (2023) 

Business leadership and corporate social responsibility in the post-COVID era. Economies, 

11(3), p. 98. 

Friday, D., Savage, D.A., Melnyk, S.A., Harrison, N., Ryan, S. and Wechtler, H. (2021) A 

collaborative approach to maintaining optimal inventory and mitigating stockout risks during 

a pandemic: Capabilities for enabling health-care supply chain resilience. Journal of 

Humanitarian Logistics and Supply Chain Management, 11(2), pp. 248-271.  

Fujii, H. and Managi, S. (2019) Decomposition analysis of sustainable green technology 

inventions in China. Technological Forecasting and Social Change, 139, pp. 10-16. 

Gaffar, V., Tjahjono, B., Abdullah, T., Sari, M. and Rofaida, R. (2022) Unfolding the impacts 

of a prolonged COVID-19 pandemic on the Sustainability of Culinary tourism: Some insights 

from micro and small street food vendors. Sustainability, 14(1), p. 497. 

Galeazzo, A., Ortiz-de-Mandojana, N. and Delgado-Ceballos, J. (2021) Green procurement 

and financial performance in the tourism industry: The moderating role of tourists’ green 

purchasing behavior. Current Issues in Tourism, 24(5), pp. 700-716. 

Gao, M., Shih, C.C., Pan, S.Y., Chueh, C.C. and Chen, W.C. (2018) Advances and challenges 

of green materials for electronics and energy storage applications: From design to end-of-life 

recovery. Journal of Materials Chemistry A, 6(42), pp. 20546-20563. 

Gao, Z., Geng, Y., Wu, R., Chen, W., Wu, F. and Tian, X. (2019) Analysis of energy-related 

CO2 emissions in China's pharmaceutical industry and its driving forces. Journal of Cleaner 

Production, 223, pp. 94-108. 

Gartner.com (2021) Supply Chain Planning (SCP). Available [Online]: 

https://www.gartner.com/en/information-technology/glossary/scp-supply-chain-planning 

[Accessed on 09.04.2021]. 

Garza-Reyes, J.A., Villarreal, B., Kumar, V. and Molina Ruiz, P. (2016) Lean and green in the 

transport and logistics sector: A case study of simultaneous deployment. Production Planning 

and Control, 27(15), pp. 1221-1232. 

Gawusu, S., Zhang, X., Jamatutu, S.A., Ahmed, A., Amadu, A.A. and Djam Miensah, E. (2022) 

The dynamics of green supply chain management within the framework of renewable 

energy. International Journal of Energy Research, 46(2), pp. 684-711. 

Geiger, N. and Swim, J.K. (2020) A balance theory perspective into lay perceptions of the three 

pillars of sustainability. The Sustainability Communication Reader: A Reflective Compendium. 

Geissdoerfer, M., Savaget, P., Bocken, N.M. and Hultink, E.J. (2017) The Circular Economy–

A new sustainability paradigm?. Journal of Cleaner Production, 143, pp. 757-768. 



304 
 

Geissdoerfer, M., Vladimirova, D. and Evans, S. (2018) Sustainable business model 

innovation: A review. Journal of Cleaner Production, 198, pp. 401-416. 

Gelbrich, K., Voigt, S. and Nazifi, A. (2023) Remedy management for product recalls in the 

automotive industry: How car dealers should time the repair and communicate its 

outcome. Journal of Business Research, 167, p. 114173. 

George, T. (2021) Exploratory Research: Definition, Guide, and Examples. Available [Online]: 

https://www.scribbr.com/methodology/exploratory-research/, [Accessed on 08.01.2023]. 

Geraci, G., Bernat, J., Rodier, C., Acha, V., Acquah, J. and Beakes-Read, G. (2023) Medicinal 

product development and regulatory agilities implemented during the early phases of the 

COVID-19 pandemic: Experiences and Implications for the future—An industry 

view. Therapeutic Innovation and Regulatory Science, pp. 1-12. 

Ghimire, B.K., Yu, C.Y., Kim, W.R., Moon, H.S., Lee, J., Kim, S.H. and Chung, I.M. (2023) 

Assessment of benefits and risk of genetically modified plants and products: Current 

controversies and perspective. Sustainability, 15(2), p. 1722. 

Ghisetti, C. and Quatraro, F. (2017) Green technologies and environmental productivity: A 

cross-sectoral analysis of direct and indirect effects in Italian regions. Ecological Economics, 

132, pp. 1-13. 

Giddy, J.K. (2019) The impact of extreme weather on mass-participation sporting events: The 

case of the Cape Town cycle tour. International Journal of Event and Festival Management, 

10(2), pp. 95-109. 

Gilliam, C.C., Sloan, L. and Schmitz, C.L. (2023) Climate change: Environmental justice, 

human rights, and peaceful practices. In perspectives on justice, indigeneity, gender, and 

security in human rights research. Singapore: Springer Nature Singapore, pp. 301-351. 

Gilsinan, J.F., Fisher, J.E., Islam, M.Q., Ordower, H.M. and Shahin, W. (2023) The contagion 

of corruption: a model for understanding systemic ethical failures. Journal of Financial Crime, 

30(5), pp. 1208-1219. 

Glencross, D.A., Ho, T.R., Camina, N., Hawrylowicz, C.M. and Pfeffer, P.E. (2020) Air 

pollution and its effects on the immune system. Free Radical Biology and Medicine, 151,        

pp. 56-68. 

Godbole, N.S. and Lamb, J.P. (2023) Smart energy practices for a sustainable world, The 

Energy and Resources Institute (TERI). 

Gölgeci, I., Gligor, D.M., Bayraktar, E. and Delen, D. (2023) Reimagining global value chains 

in the face of extreme events and contexts: Recent insights and future research 

opportunities. Journal of Business Research, p. 113721. 

Golinska, D.P. and Sethanan, K. (2023) Sustainable urban freight for energy-efficient smart 

cities—systematic literature review. Energies, 16(6), p. 2617. 



305 
 

Golrizgashti, S., Hosseini, S., Zhu, Q. and Sarkis, J. (2023) Evaluating supply chain dynamics 

in the presence of product deletion. International Journal of Production Economics, 255,          

p. 108722. 

Gomes Silva, F.J., Kirytopoulos, K., Pinto Ferreira, L., Sá, J.C., Santos, G. and Cancela 

Nogueira, M.C. (2022) The three pillars of sustainability and agile project management: How 

do they influence each other. Corporate Social Responsibility and Environmental 

Management, 29(5), pp. 1495-1512. 

Gomez, A.M.D. and Crowther, D. (2022) Enforcing the social pillar of sustainability: How 

management education could address human concerns?. In The Equal Pillars of Sustainability, 

Emerald Publishing Limited. 

Goodland, R. (1995) The concept of environmental sustainability. Annual review of ecology 

and systematics, 26(1), pp. 1-24.  

Goodland, R. and Daly, H. (1996) Environmental sustainability: Universal and non‐

negotiable. Ecological applications, 6(4), pp. 1002-1017. 

Goodland, R.J., Daly, H.E. and El Serafy, S. (1993) The urgent need for rapid transition to 

global environmental sustainability. Environmental conservation,  20(4), pp. 297-309.  

Gotro, J. (2012) Biobased or biodegradable polymers: What’s the difference?. Available 

[Online]: https://polymerinnovationblog.com/biobased-or-biodegradable-polymers-whats-the-

difference/ [Accessed on the 25.03.2021]. 

Govindan, K. (2018) Sustainable consumption and production in the food supply chain: A 

conceptual framework. International Journal of Production Economics, 195, pp. 419-431. 

Govindan, K. and Bouzon, M. (2018) From a literature review to a multi-perspective 

framework for reverse logistics barriers and drivers. Journal of Cleaner Production, 187,       

pp. 318-337. 

Govindan, K. and Li, C. (2017) Strategic planning: Design and coordination for dual-recycling 

channel reverse supply chain considering consumer behaviour. European Journal of 

Operational Research, 260(2), pp. 601-612. 

Gowdy, J.M. (1994) Progress and environmental sustainability. Environmental Ethics, 16(1), 

pp. 41-55.  

Graham, B. and Guyer, C. (1999) Environmental sustainability, airport capacity and European 

air transport liberalisation: Irreconcilable goals? Journal of Transport Geography, 7(3),          

pp. 165-180.  

Grijalvo, M. and García-Wang, C. (2023) Sustainable business model for climate finance. Key 

drivers for the commercial banking sector. Journal of Business Research, 155, p. 113446. 

Grinin, L., Malkov, S. and Korotayev, A. (2023) High-income and low-income countries. 

Toward a common goal at different speeds. In Reconsidering the Limits to Growth: A Report 



306 
 

to the Russian Association of the Club of Rome, Cham: Springer International Publishing,       

pp. 207-224. 

Grober, U. and Cunningham, R. (2012) Sustainability: A Cultural History, Cambridge: Green 

Books, p. 156. 

Gulfraz, M.B., Sufyan, M. and Akhtar, N. (2023) Do soft resources improve organisational 

performance? The mediating role of purchasing social responsibility. International Journal of 

Procurement Management, 18(1), pp. 82-104. 

Gunjyal, N., Rani, S., Asgari Lajayer, B., Senapathi, V. and Astatkie, T. (2023) A review of the 

effects of environmental hazards on humans, their remediation for sustainable development, 

and risk assessment. Environmental monitoring and assessment, 195(6), p. 795. 

Guo, H. (2018) Fiscal underpinnings for sustainable development in China—rebalancing in 

Guangdong. Journal of Chinese Governance, 31(6), pp. 1-3.  

Guo, Y., Chen, X., Gong, P., Wang, R., Han, A., Deng, Z., Qi, Z., Long, H., Wang, J., Yao, W. 

and Yang, W. (2023a) Advances in the role and mechanisms of essential oils and plant extracts 

as natural preservatives to extend the postharvest shelf life of edible mushrooms. Foods, 12(4), 

p. 801. 

Guo, Y., Yang, Y., Bradshaw, M., Wang, C. and Blondeel, M. (2023b) Globalisation and 

decarbonisation: Changing strategies of global oil and gas companies. Wiley Interdisciplinary 

Reviews: Climate Change, p. e849. 

Gurmak, I. (2021) The role of logistics in a supply chain management. Available [Online]: 

https://artelogic.net/blog/the-role-of-logistics-in-a-supply-chain-management [Accessed on 

09.04.2021]. 

Gusmerotti, N.M., Corsini, F., Borghini, A. and Frey, M. (2019) Assessing the role of 

preparation for reuse in waste-prevention strategies by analytical hierarchical process: 

Suggestions for an optimal implementation in waste management supply chain. Environment, 

Development and Sustainability, 21(6), pp. 2773-2792. 

Guth, M., Smędzik-Ambroży, K., Czyżewski, B. and Stępień, S. (2020) The economic 

sustainability of farms under common agricultural policy in the european union 

countries. Agriculture, 10(2), p. 34. 

Gyamfi, B.A., Agozie, D.Q. and Bekun, F.V. (2022) Can technological innovation, foreign 

direct investment and natural resources ease some burden for the BRICS economies within 

current industrial era?. Technology in Society, 70, p. 102037. 

Ha, B.C., Lim, S.Y. and Lee, C. (2021) Impact of organisations’ internal green supply chain 

management on consumers' purchasing behavior for personal care products. Operations and 

Supply Chain Management: An International Journal, 14(3), pp. 338-350. 

Habib, M.A., Bao, Y., Nabi, N., Dulal, M., Asha, A.A. and Islam, M. (2021) Impact of strategic 

orientations on the implementation of green supply chain management practices and 

sustainable firm performance. Sustainability, 13(1), p. 340. 



307 
 

Hackius, N. and Petersen, M. (2017) Blockchain in logistics and supply chain: Trick or treat?. 

In Proceedings of the Hamburg International Conference of Logistics (HICL), epubli,              

pp. 3-18.  

Hagmann, D., Ho, E.H. and Loewenstein, G. (2019) Nudging out support for a carbon 

tax. Nature Climate Change, 9(6), pp. 484-489. 

Hai (David) Guo. (2018) Fiscal underpinnings for sustainable development in China—

rebalancing in Guangdong. Journal of Chinese Governance 0:0, pp. 1-3.  

Haiyun, C., Zhixiong, H., Yüksel, S. and Dinçer, H. (2021) Analysis of the innovation 

strategies for green supply chain management in the energy industry using the QFD-based 

hybrid interval valued intuitionistic fuzzy decision approach. Renewable and Sustainable 

Energy Reviews, 143, p. 110844. 

Hale, A.J., Ricotta, D.N., Freed, J., Smith, C.C. and Huang, G.C. (2019) Adapting Maslow's 

hierarchy of needs as a framework for resident wellness. Teaching and Learning in 

Medicine, 31(1), pp. 109-118. 

Hall, J.K., Daneke, G.A. and Lenox M.J. (2010) “Sustainable development and 

entrepreneurship: Past contributions and future directions”. Journal of Business Venturing, 25, 

pp. 439-448. 

Hamann, R., Rennkamp, B., Kruger, W. and Musango, J.K. (2023) Corruption undermines 

justice in clean energy transitions. Environment: Science and Policy for Sustainable 

Development, 65(4), pp.5-9. 

Hamdan, H.A., De Boer, L. and Baer, D. (2021) When green procurement meets complexity: 

The case of sustainable neighborhood projects. Sustainability, 13(4), p. 2116. 

Hancock, D.R. and Algozzine, B. (2016) Doing case study research: A practical guide for 

beginning researchers, Teachers College Press. 

Hancock, D.R., Algozzine, B. and Lim, J.H. (2021) Doing case study research: A practical 

guide for beginning researchers, Teachers College Press. 

Handfield (2020) What is Supply Chain Management (SCM)?. Available [Online]: 

https://scm.ncsu.edu/scm-articles/article/what-is-supply-chain-management-scm [Accessed 

on 08.04.2021]. 

Hansen, K.R.N. and Grunow, M. (2015) Planning operations before market launch for 

balancing time-to-market and risks in pharmaceutical supply chains. International Journal of 

Production Economics, 161, pp. 129-139. 

Hansmann, R., Mieg, H.A. and Frischknecht, P. (2012) Principal sustainability components: 

Empirical analysis of synergies between the three pillars of sustainability. International 

Journal of Sustainable Development and World Ecology, 19(5), pp. 451-459. 



308 
 

Hao, S., Kuah, A.T., Rudd, C.D., Wong, K.H., Lai, N.Y.G., Mao, J. and Liu, X. (2020) A 

circular economy approach to green energy: Wind turbine, waste, and material 

recovery. Science of the Total Environment, 702, p. 135054. 

Hao, X., Li, J., van Loosdrecht, M.C., Jiang, H. and Liu, R. (2019) Energy recovery from 

wastewater: Heat over organics. Water Research, 161, pp. 74-77. 

Harrison, A., van Hoek, R. and Skipworth, H. (2014) Logistics management and strategy. Fifth 

edition, Pearson, United Kingdom.  

Hart, P.S. and Feldman, L. (2018) Would it be better to not talk about climate change? The 

impact of climate change and air pollution frames on support for regulating power plant 

emissions. Journal of Environmental Psychology, 60, pp. 1-8. 

Hasan, M.K., Shahriar, A. and Jim, K.U. (2019) Water pollution in Bangladesh and its impact 

on public health. Heliyon, 5(8), p. e02145. 

Hasheminasab, H., Gholipour, Y., Kharrazi, M. and Streimikiene, D. (2018) A novel metric of 

sustainability for petroleum refinery projects. Journal of Cleaner Production, 171, pp. 1215-

1224. 

Hassan, H. and Daud, S. (2017) Fostering corporate sustainability performance through 

integrated knowledge management strategy and eco-innovation in Halal pharmaceutical 

companies: A Malaysia Case. World J. Islam. Hist. Civilisation, pp. 23-29. 

Hassen, T. and Bilali, H. (2022) Impacts of the Russia-Ukraine war on global food security: 

Towards more sustainable and resilient food systems?. Foods, 11(15), p. 2301. 

Hassim, A. (2021) Why younger generations are more willing to change in the name of 

sustainability. Available [Online]:  https://www.greenbiz.com/article/why-younger-

generations-are-more-willing-change-name-sustainability [Accessed on 11.01.2021]. 

Haupert, M. (2019) A brief history of cliometrics and the evolving view of the industrial 

revolution. The European Journal of the History of Economic Thought, 26(4), pp. 738-774. 

Hawken, P. ed. (2017) Drawdown: The most comprehensive plan ever proposed to reverse 

global warming, Penguin. 

Hayler, J.D., Leahy, D.K. and Simmons, E.M. (2018) A pharmaceutical industry perspective 

on sustainable metal catalysis. Organometallics, 38(1), pp. 36-46. 

Health24.com (2013) The pharmaceutical industry at a glance. Available [Online]: 

http://www.health24.com/Medical/Meds-and-you/Inside-the-lab/The-pharmaceutical-

industry-at-a-glance-20130521 [Accessed: 27/01/2019]. 

Healy, N., Stephens, J.C. and Malin, S.A. (2019) Embodied energy injustices: Unveiling and 

politicizing the transboundary harms of fossil fuel extractivism and fossil fuel supply 

chains. Energy Research and Social Science, 48, pp. 219-234. 



309 
 

Hebaz, A. and Oulfarsi, S. (2021) The drivers and barriers of green supply chain management 

implementation: A review. Acta logistica, 8(2), pp. 123-132. 

Heeswijk, W.V., Mes, M. and Schutten, M. (2019) Transportation management. In Operations, 

logistics and supply chain management. Springer, Cham, pp. 469-491.  

Hegerl, G.C., Brönnimann, S., Cowan, T., Friedman, A.R., Hawkins, E., Iles, C., Müller, W., 

Schurer, A. and Undorf, S. (2019) Causes of climate change over the historical 

record. Environmental Research Letters, 14(12), p. 123006. 

Henderson, K. and Loreau, M. (2023) A model of sustainable development goals: Challenges 

and opportunities in promoting human well-being and environmental sustainability. Ecological 

Modelling, 475, p. 110164. 

Hendren, K., Newcomer, K., Pandey, S.K., Smith, M. and Sumner, N. (2023) How qualitative 

research methods can be leveraged to strengthen mixed methods research in public policy and 

public administration?. Public Administration Review, 83(3), pp. 468-485. 

Hendrix, C.S. (2022) Shift to renewable energy could be a mixed blessing for mineral exporters 

(No. PB22-1). 

Herbon, A. and Tsadikovich, D. (2023) An efficient stopping rule for mitigating risk factors: 

Applications in pharmaceutical and generalized green supply chains. Decision Making: 

Applications in Management and Engineering, 6(2), pp. 994-1034. 

Hermawan, S., Sari, Y.A., Biduri, S., Rahayu, D. and Rahayu, R.A. (2023) Corporate social 

responsibility, firm value, and profitability: Evidence from pharmaceutical companies in 

Indonesia and Malaysia. International Journal of Professional Business Review: Int. J. Prof. 

Bus. Rev., 8(2), p. 1. 

Hermundsdottir, F. and Aspelund, A. (2021) Sustainability innovations and firm 

competitiveness: A review. Journal of Cleaner Production. 280, p. 124715. 

Herold, D.M., Farr‐Wharton, B., Lee, K.H. and Groschopf, W. (2019) The interaction between 

institutional and stakeholder pressures: Advancing a framework for categorising carbon 

disclosure strategies. Business Strategy and Development, 2(2), pp. 77-90.  

Herrmann, F.F., Barbosa-Povoa, A.P., Butturi, M.A., Marinelli, S. and Sellitto, M.A. (2021) 

Green supply chain management: Conceptual framework and models for 

analysis. Sustainability, 13(15), p. 8127. 

Hervani, A.A., Nandi, S., Helms, M.M. and Sarkis, J. (2022) A performance measurement 

framework for socially sustainable and resilient supply chains using environmental goods 

valuation methods. Sustainable Production and Consumption, 30, pp. 31-52. 

Hesse-Biber, S. (2015) Mixed methods research: The “thing-ness” problem. Qualitative Health 

Research, 25(6), pp. 775-788. 

Hill, J.L. and Gale, T. eds. (2009) Ecotourism and environmental sustainability: Principles and 

practice, Ashgate Publishing, Ltd.  



310 
 

Hinshelwood, S. (2018) 5 Reasons why data analysis is important for every business. Available 

[Online]: https://businesspartnermagazine.com/5-reasons-why-data-analysis-is-important-for-

every-business/ [Accessed on 27.03.2022]. 

Hirsch, L. R. (2021) The three Rs and the difference between recycling and reusing. Available 

[Online]: https://www.clearancesolutionsltd.co.uk/reuse-and-recycling/the-three-rs-the-

difference-between-recycling-

reusing/#:~:text=Recycling%20means%20turning%20an%20item,as%20it%20is%20without

%20treatment [Accessed on 07.04.2021]. 

Hoang, A.T., Varbanov, P.S., Nižetić, S., Sirohi, R., Pandey, A., Luque, R. and Ng, K.H. (2022) 

Perspective review on municipal solid waste-to-energy route: Characteristics, management 

strategy, and role in circular economy. Journal of Cleaner Production, p. 131897. 

Hoekman, B. and Sabel, C. (2019) In a World of Value Chains: What Space for Regulatory 

Coherence and Cooperation in Trade Agreements?. Megaregulation Contested: Global 

Economic Ordering after TPP. 

Holdgate, M.W. (1993) The sustainable use of tropical coastal resources-a key conservation 

issue. Ambio, 22(7), pp. 481-482. 

Hong, J., Zhang, Y. and Ding, M. (2018) Sustainable supply chain management practices, 

supply chain dynamic capabilities, and enterprise performance. Journal of Cleaner 

Production, 172, pp. 3508-3519. 

Hong, T., Yu, N. and Mao, Z. (2019) Does environment centralisation prevent local 

governments from racing to the bottom? Evidence from China. Journal of Cleaner 

Production, 231, pp. 649-659. 

Hong, Z., Wang, H. and Gong, Y. (2019) Green product design considering functional-product 

reference. International Journal of Production Economics, 210, pp. 155-168. 

Hope Sr, K.R. (2023) Corruption, sustainable development and security challenges in africa: 

Prospects and policy implications for peace and stability, Springer Nature. 

Hopper, E. (2020) Maslow’s hierarchy of needs explained. ThoughtCo, 24. 

Howes, M., Wortley, L., Potts, R., Dedekorkut-Howes, A., Serrao-Neumann, S., Davidson, J., 

Smith, T. and Nunn, P. (2017) Environmental sustainability: A case of policy implementation 

failure?. Sustainability, 9(2), p. 165. 

Hraiga, R.A., Ali, A.M.M. and Abbas, A.A., The role of green process reengineering in 

improving the performance of total productive maintenance. HOLISTICA–Journal of Business 

and Public Administration, 14(1), pp. 82-109. 

Hrouga, M. and Sbihi, A. (2023) Logistics 4.0 for supply chain performance: Perspectives from 

a retailing case study, Business Process Management Journal, 29(6), pp. 1892-1919. 

Hu, Q. (2020) The application and research of green design concept in information art design. 

International Conference on Social Sciences and Social Phenomena. 



311 
 

Huang, F., An, Z., Moran, M.J. and Liu, F. (2020) Recognition of typical antibiotic residues in 

environmental media related to groundwater in China (2009−2019). Journal of Hazardous 

Materials, 399, p. 122813. 

Huang, M. (2015) Supply chain and its environmental impact. Available [Online]: 

https://www.morethanshipping.com/supply-chain-and-its-environmental-

impact/#:~:text=Environmental%20impacts%20from%20supply%20chains,gas%20emissions

%20and%20energy%20use [Accessed on 08.04.2021]. 

Hugos, M.H. (2018) Essentials of Supply Chain Management, John Wiley and Sons. 

Husen, S.L., Marefiaw, T.A., Hailie, M.T., Ayalew, B.S., Reta, Z.T., Desalew, S.A. and 

Temesgen, M.M. (2020) Evaluating the effectiveness of in-service training programme of 

Amhara Public Health Institute Dessie Branch, Northeast Ethiopia: A concurrent nested mixed 

quantitative/ qualitative facility based cross sectional study, pp. 1-16. 

Hussain, Z., Kaleem Khan, M. and Xia, Z. (2023) Investigating the role of green transport, 

environmental taxes and expenditures in mitigating the transport CO2 

emissions. Transportation Letters, 15(5), pp. 439-449. 

Hussaini, I.U., Abubakar, S.K., Danmaraya, M.A., Sumaila, S.A. and Ibrahim, S.K. (2019) 

Sustainable urban development and the challenges of urban sprawl in ‘Abuja’the federal capital 

city of Nigeria, In West Africa Built Environment Research Conference, pp. 1031-1050. 

Huttmanová, E. and Valentiny, T. (2019) Assessment of the economic pillar and environmental 

pillar of sustainable development in the European Union. European Journal of Sustainable 

Development, 8(2), pp. 289-289. 

Hyder, A., Uddin, B., Siddiqui, H., Naeem, M. and Waheed, A. (2023) Mediation of reverse 

logistics in sustainable resources and organisational performance: Sustainable resources and 

organisational performance. South Asian Journal of Operations and Logistics, 2(1),  pp. 11-27. 

Iberdrola.com (2021) The circular economy, a new model for sustainable production and 

consumption. Available [Online]: https://www.iberdrola.com/environment/circular-economy-

3-rs [Accessed on: 27/01/2021]. 

Inatimi, S.A. (2023) The need to conserve and protect forest resources: african perspective. In 

sustainable utilisation and conservation of Africa’s biological resources and environment.  

Singapore: Springer Nature Singapore, pp. 203-233. 

Inboundlogistics.com (2017) 75 Green supply chain partners. Available [Online]: 

https://www.inboundlogistics.com/cms/article/75-green-supply-chain-partners/ [Accessed: 

13/01/2021]. 

Ingstrup, M.B., Aarikka-Stenroos, L. and Adlin, N. (2021) When institutional logics meet: 

Alignment and misalignment in collaboration between academia and practitioners. Industrial 

Marketing Management, 92, pp. 267-276. 



312 
 

Innes, K., Jackson, D., Plummer, V. and Elliott, D. (2017) Emergency department waiting room 

nurse role: A key informant perspective. Australasian Emergency Nursing Journal, 20(1),     

pp. 6-11. 

Islam, M.S., Rubel, M.R.B. and Hasan, M.M. (2023) Environmental and social performance 

of the banking industry in Bangladesh: Effect of stakeholders’ pressure and green practice 

adoption. Sustainability, 15(11), p. 8665. 

Iso Tracker (2021) ISO 14000 Definition. Available [Online]: 

https://www.isotracker.com/regulations/what-is-iso-14000/ [Accessed on 14.04.2021]. 

Israel, M. (2018) The Top 10 Effects Education Has on Society. Available [Online]: 

https://borgenproject.org/effects-education-has-on-society/ [Accessed 12.01.2022]. 

Ivanova, T. (2020) Management of green procurement in small and medium-sized 

manufacturing enterprises in developing economies. Amfiteatru Economic, 22(53), pp. 121-

136. 

Ives, C.D., Abson, D.J., von Wehrden, H., Dorninger, C., Klaniecki, K. and Fischer, J. (2018) 

Reconnecting with nature for sustainability. Sustainability Science, 13(5), pp. 1389-1397. 

Ivona, B., Novačko, L. and Ogrizović, D. (2014) Processing reverse logistics inventories. 

Pomorstvo/Journal of Maritime Studies, 28(1), pp. 10-16. 

Jabbour, C.J.C. and Jabbour, A.B.L. (2016) Green human resource management and green 

supply chain management: Linking two emerging agendas. Journal of Cleaner 

Production, 112, pp. 1824-1833. 

Jagoda, S.U.M., Gamage, J.R. and Karunathilake, H.P. (2023) Environmentally sustainable 

plastic food packaging: A holistic life cycle thinking approach for design decisions. Journal of 

Cleaner Production, 400, p. 136680. 

Jahanbakhsh, N. and Amini, M. (2023) Evaluating the effect of supply chain management 

practice on implementation of halal agroindustry and competitive advantage for small and 

medium enterprises. International Journal of Computer Science and Information Technology, 

15, pp. 8997-9008. 

Jain, V.K., Gupta, A. and Verma, H. (2020) Millennials green consumption behavior and its 

linkage to firms marketing competitiveness: Findings from select study in 

Uttarakhand. International Journal of Global Business and Competitiveness, 15(2), pp. 94-

105. 

Jaiswal, D. and Kant, R. (2018) Green purchasing behavior: A conceptual framework and 

empirical investigation of Indian consumers. Journal of Retailing and Consumer Services, 41, 

pp. 60-69. 

Jalilian, S. (2020) Environmental risk assessment of Saman cement factory in Kermanshah in 

Iran by AHP and TOPSIS methods. Central Asian Journal of Environmental Science and 

Technology Innovation, 1(6), pp. 298-309. 



313 
 

Jan, A., Rahman, H.U., Zahid, M., Salameh, A.A., Khan, P.A., Al-Faryan, M.A.S., Aziz, R.B.C. 

and Ali, H.E. (2023) Islamic corporate sustainability practices index aligned with SDGs 

towards better financial performance: Evidence from the Malaysian and Indonesian Islamic 

banking industry. Journal of Cleaner Production, 405, p. 136860. 

Janatyan, N., Zandieh, M., Alem-Tabriz, A. and Rabieh, M. (2021) A robust optimisation 

model for sustainable pharmaceutical distribution network design: A case study. Annals of 

Operations Research, pp. 1-20. 

Jang, Y. (2020) Survey Data: Reliability and validity? Are they interchangeable?. Available 

[Online]: https://explorance.com/blog/survey-data-reliability-and-validity-are-they-

interchangeable/ [Accessed on: 14.09.2021]. 

Janker, J., Mann, S. and Rist, S. (2019) Social sustainability in agriculture–A system-based 

framework. Journal of Rural Studies, 65, pp. 32-42. 

Jannah, M., Fahlevi, M., Paulina, J., Nugroho, B.S., Purwanto, A., Subarkah, M.A., Kurniati, 

E., Wibowo, T.S., Kalbuana, K.N. and Cahyono, Y. (2020) Effect of ISO 9001, ISO 45001 and 

ISO 14000 toward financial performance of Indonesian manufacturing. Systematic Reviews in 

Pharmacy, 11(10), pp. 894-902. 

Jarvie, M.E. (2016) Britannica.com,  Brundtland Report- Publication by World Commission 

on environment and development. Available [Online]:  

https://www.britannica.com/topic/Brundtland-Report [Accessed on: 18/01/2019]. 

Jasrotia, S.S., Darda, P. and Pandey, S. (2023) Changing values of millennials and centennials 

towards responsible consumption and sustainable society. Society and Business Review, 18(2), 

pp. 244-263. 

Javanmardi, E., Liu, S. and Xie, N. (2023) Exploring the challenges to sustainable development 

from the perspective of Grey Systems Theory. Systems, 11(2), p. 70. 

Jayaraman, K., Jayashree, S. and Dorasamy, M. (2023) The effects of green innovations in 

organisations: Influence of stakeholders. Sustainability, 15(2), p. 1133. 

Jeblick, K., Schachtner, B., Dexl, J., Mittermeier, A., Stüber, A.T., Topalis, J., Weber, T., 

Wesp, P., Sabel, B.O., Ricke, J. and Ingrisch, M. (2023) Chatgpt makes medicine easy to 

swallow: An exploratory case study on simplified radiology reports. European Radiology,     

pp. 1-9. 

Jiakui, C., Abbas, J., Najam, H., Liu, J. and Abbas, J. (2023) Green technological innovation, 

green finance, and financial development and their role in green total factor productivity: 

Empirical insights from China. Journal of Cleaner Production, 382, p. 135131. 

Jie, H., Khan, I., Alharthi, M., Zafar, M.W. and Saeed, A. (2023) Sustainable energy policy, 

socio-economic development, and ecological footprint: The economic significance of natural 

resources, population growth, and industrial development. Utilities Policy, 81, p. 101490. 



314 
 

Jin, S., Bluemling, B. and Mol, A.P. (2018) Mitigating land pollution through pesticide 

packages–The case of a collection scheme in Rural China. Science of the Total 

Environment, 622, pp. 502-509. 

Jinru, L., Changbiao, Z., Ahmad, B., Irfan, M. and Nazir, R. (2021) How do green financing 

and green logistics affect the circular economy in the pandemic situation: Key mediating role 

of sustainable production. Economic Research-Ekonomska Istraživanja, pp. 1-21. 

Jobvine (2021) Top 10 companies in pharmaceuticals. Available [Online]: 

https://www.jobvine.co.za/insight/top10/pharmaceuticals/ [Accessed on 14.04.2021] 

Johnson, B.J., Cullis, P., Booth, J., Petropavlovskikh, I., McConville, G., Hassler, B., Morris, 

G.A., Sterling, C. and Oltmans, S. (2023) South Pole station ozonesondes: Variability and 

trends in the springtime Antarctic ozone hole 1986–2021. Atmospheric Chemistry and 

Physics, 23(5), pp. 3133-3146. 

Johnson, W.A. (2023) Reading for efficiency in ancient Rome: The case of Pliny the 

Elder. Reception: Texts, Readers, Audiences, History, 15, pp. 15-23. 

Jones‐Khosla, L.A. and Gomes, J.F.S. (2023) Purpose: From theory to practice. Global 

Business and Organisational Excellence. 

Jong, M.C., Soh, A.N. and Puah, C.H. (2022) Tourism Sustainability: Climate change and 

carbon dioxide emissions in South Africa. International Journal of Energy Economics and 

Policy, 12(6), pp. 412-417. 

Joshi, A. (2023) Managing supply risks post pandemic: Understanding gaps in organisational 

decision-making and proposing a tool to manage differences. 

Jouffray, J.B., Crona, B., Wassénius, E., Bebbington, J. and Scholtens, B. (2019) Leverage 

points in the financial sector for seafood sustainability. Science Advances, 5(10), p. 3324. 

Ju, B. and Stewart, J.B. (2023) Exploring perceived online information quality: a mixed-

method approach. Journal of Documentation, 80(1), pp. 239-254. 

Ju, C., Liu, H., Xu, A. and Zhang, J. (2023) Green logistics of fossil fuels and E-commerce: 

Implications for sustainable economic development. Resources Policy, 85, p. 103991. 

Julianelli, V., Caiado, R.G.G., Scavarda, L.F. and Cruz, S.P.D.M.F. (2020) Interplay between 

reverse logistics and circular economy: Critical success factors-based taxonomy and 

framework. Resources, Conservation and Recycling, 158, p. 104784. 

Jum’a, L., Ikram, M., Alkalha, Z. and Alaraj, M. (2022) Factors affecting managers’ intention 

to adopt green supply chain management practices: Evidence from manufacturing firms in 

Jordan. Environmental Science and Pollution Research, 29(4), pp. 5605-5621. 

Juntunen, J.K., Halme, M., Korsunova, A. and Rajala, R. (2019) Strategies for integrating 

stakeholders into sustainability innovation: A configurational perspective. Journal of Product 

Innovation Management, 36(3), pp. 331-355. 



315 
 

Jurbe, D.F., Bigwan, E.I., Ayanbimpe, G.M., Davou, V.K., Abashi, N.L., Raplong, H.H. and 

Fyaktu, E.J. (2023) Bacterial contamination of water sources for domestic use in JOS and 

environs. World Journal of Advanced Research and Reviews, 19(01), pp. 375-385. 

Kabir, M., Habiba, U., Iqbal, M.Z., Shafiq, M., Farooqi, Z.R., Shah, A. and Khan, W. (2023)  

Impacts of anthropogenic activities and climate change resulting from increasing concentration 

of Carbon dioxide on environment in 21st Century: A critical review. In IOP Conference Series: 

Earth and Environmental Science, IOP Publishing, 1194(1), p. 012010.  

Kähkönen, A.K., Marttinen, K., Kontio, A. and Lintukangas, K. (2023) Practices and strategies 

for sustainability-related risk management in multi-tier supply chains. Journal of Purchasing 

and Supply Management, p. 100848. 

Kaisin, G., Bovy, L., Joyard, Y., Maindron, N., Tadino, V. and Monbaliu, J.C.M. (2023) A 

perspective on automated advanced continuous flow manufacturing units for the upgrading of 

biobased chemicals toward pharmaceuticals. Journal of Flow Chemistry, 13(2), pp. 77-90. 

Kamolkittiwong, A. and Phruksaphanrat, B. (2011) An analysis of drivers affecting green 

supply chain management implementation in electronics industry in Thailand. Journal of 

Economics, Business Management, 3(9), pp. 864-869. 

Karaeva, A., Tolkou, A., Cioca, L.I. and Lakatos, E.S. (2023) Family ISO 14000 standards as 

a tool of achieving environmental sustainability of enterprises. In IOP Conference Series: 

Earth and Environmental Science, IOP Publishing,  1126(1) p. 012036.  

Karalis, D. T., Karalis, T., Karalis, S., and Kleisiari, A. S. (2020) Genetically modified 

products, perspectives and challenges. Cureus, 12(3), https://doi.org/10.7759/cureus.7306, 

p.e7306. 

Karbassi, L. (2021) Social sustainability. Available [Online]: 

https://www.unglobalcompact.org/what-is-gc/our-work/social [Accessed on 11.03.2021]. 

Karim, M., Tahera, U. and Nasrin, S. (2020) Supply chain management: materialisation of 

process management to attain greater accomplishment in business function. Fareast 

International University Journal, 3(1), pp. 104-120. 

Karmaker, C.L., Al Aziz, R., Palit, T. and Bari, A.M. (2023) Analyzing supply chain risk 

factors in the small and medium enterprises under fuzzy environment: Implications towards 

sustainability for emerging economies. Sustainable Technology and Entrepreneurship, 2(1),  

p. 100032. 

Kasperson, J.X., Kasperson, R.E., Turner, B.L., Hsieh, W. and Schiller, A. (2022) 

Vulnerability to global environmental change. In The Social Contours of Risk. Routledge,          

pp. 245-285. 

Kates, R.W., Parris, T.M. and Leiserowitz, A.A. (2005) What is sustainable development? 

Goals, indicators, values, and practice. Environment (Washington DC), 47(3), pp. 8-21. 

Kaul, V.K. (2012) Business organisation and management. New Delhi. Pearsons. 



316 
 

Kaur, G. and Kander, R. (2023) The sustainability of industrial hemp: A literature review of its 

economic, environmental, and social sustainability. Sustainability, 15(8), p. 6457. 

Kaushik, S. (2020) Understanding the difference between data accuracy and validity. 

Available [Online]: https://www.linkedin.com/pulse/understanding-difference-between-data-

accuracy-validity-kaushik  [Accessed on: 14.09.2021]. 

Kemp, R., Parto, S. and Gibson, R.B. (2005) Governance for sustainable development: moving 

from theory to practice. International Journal of Sustainable Development, 8(1-2), pp. 12-30. 

Keser, I. (2023) Interdependence and Complementarity of a multi-dimensional concept of 

sustainable development and the integrated approach to urban governance—Case study City 

of Zagreb. Sustainability, 15(12), p. 9213. 

Ketchen Jr, D.J. and Craighead, C.W. (2020) Research at the intersection of entrepreneurship, 

supply chain management, and strategic management: Opportunities highlighted by COVID-

19. Journal of Management, 46(8), pp. 1330-1341.  

Khaghani Zadeh, A., Saligheh, R. and Ehsanifar, M. (2021) Factors affecting the development 

of a green supply chain management in UAE. Theory of Approximation and 

Applications, 15(2). 

Khalid, R., Landini, S., Valasai, G.D., Khalid, F. and Sandwell, P. (2023) Towards equitable 

and inclusive energy systems for remote off-grid communities: a socio-technical assessment of 

solar power for village Helario in Tharparkar, Pakistan. Renewable and Sustainable Energy 

Transition, p. 100067. 

Khan, A.H., Aziz, H.A., Khan, N.A., Hasan, M.A., Ahmed, S., Farooqi, I.H., Dhingra, A., 

Vambol, V., Changani, F., Yousefi, M. and Islam, S. (2021) Impact, disease outbreak and the 

eco-hazards associated with pharmaceutical residues: A critical review. International Journal 

of Environmental Science and Technology, pp. 1-12. 

Khan, F. and Ali, Y. (2022) Implementation of the circular supply chain management in the 

pharmaceutical industry. Environment, Development and Sustainability, 24(12), pp. 13705-

13731. 

Khan, M.Q. and Siddiqui, D.A. (2023) Sustainable consumption models for customers: 

Investigating the significant antecedents of green purchase behaviour from the perspective of 

information asymmetry, perceived risk and value with mediating role of green trust. Available 

at SSRN: 

https://url.za.m.mimecastprotect.com/s/vnGPCO796QhDmWLYfrJWPV?domain=ssrn.com 

[Accessed on: 12.11.2023].  

 

Khan, P.A., Johl, S.K. and Johl, S.K. (2021) Does adoption of ISO 56002‐2019 and green 

innovation reporting enhance the firm sustainable development goal performance? An 

emerging paradigm. Business Strategy and the Environment, 30(7), pp. 2922-2936. 



317 
 

Khan, S.A.R.  (2018) 'Introductory Chapter: Introduction of green supply chain management', 

in S.A.R. Khan (ed.) Green practices and strategies in supply chain management, IntechOpen, 

London. 10.5772/intechopen. 

Khan, S.A., Gupta, H., Gunasekaran, A., Mubarik, M.S. and Lawal, J. (2023) A hybrid multi‐

criteria decision‐making approach to evaluate interrelationships and impacts of supply chain 

performance factors on pharmaceutical industry. Journal of Multi‐Criteria Decision Analysis, 

30(1-2), pp. 62-90. 

Khan, S.A.R., Sharif, A., Golpîra, H. and Kumar, A. (2019) A green ideology in Asian 

emerging economies: From environmental policy and sustainable development. Sustainable 

Development, 27(6), pp. 1063-1075. 

Khan, S.A.R., Tabish, M. and Zhang, Y. (2023) Embracement of industry 4.0 and sustainable 

supply chain practices under the shadow of practice-based view theory: ensuring environmental 

sustainability in corporate sector. Journal of Cleaner Production, 398, p. 136609. 

Khan, S.A.R., Yu, Z., Golpîra, H., Sharif, A. and Mardani, A. (2020) A state-of-the-art review 

and meta-analysis on sustainable supply chain management: Future research 

directions. Journal of Cleaner Production, p. 123357. 

Khan, S.A.R., Zhang, Y., Kumar, A., Zavadskas, E. and Streimikiene, D. (2020) Measuring 

the impact of renewable energy, public health expenditure, logistics, and environmental 

performance on sustainable economic growth. Sustainable Development, 28(4), pp. 833-843. 

Khanna, R., Guler, I. and Nerkar, A. (2016) Fail often, fail big, and fail fast? Learning from 

small failures and RandD performance in the pharmaceutical industry. Academy of 

Management Journal, 59(2), pp. 436-459. 

Khiewnavawongsa, S. and Schmidt, E.K. (2013) Barriers to green supply chain implementation 

in the electronics industry, In Industrial Engineering and Engineering Management (IEEM), 

2013 IEEE International Conference, IEEE, USA, pp. 226-230. 

Khoshnava, S. M., Rostami, R., Valipour, A., Ismail, M., Rahmat, A. R. (2018) Rank of green 

building material criteria based on the three pillars of sustainability using the hybrid multi 

criteria decision making method, Journal of Cleaner Production, 173, pp. 82-99. 

Khoshnava, S.M., Rostami, R., Zin, R.M., Štreimikienė, D., Yousefpour, A., Strielkowski, W. 

and Mardani, A. (2019) Aligning the criteria of green economy (GE) and sustainable 

development goals (SDGs) to implement sustainable development. Sustainability, 11(17),        

p. 4615. 

Khuluvhe, M. and Negogogo, V. (2021) DHET- Fact Sheet: The level of education attainment 

in South Africa. Available [Online]: 

https://www.dhet.gov.za/Planning%20Monitoring%20and%20Evaluation%20Coordination/F

act%20Sheet%20on%20the%20Highest%20Level%20of%20Education%20Attainment%20i

n%20South%20Africa%20-%20March%202021.pdf  [Accessed 12.01.2022]. 



318 
 

Kianpour, K., Jusoh, A., Mardani, A., Streimikiene, D., Cavallaro, F., Nor, K.M. and 

Zavadskas, E.K. (2017) Factors influencing consumers’ intention to return the end of life 

electronic products through reverse supply chain management for reuse, repair and 

recycling. Sustainability, 9(9), p. 1657. 

Kim, H. (2021) What is a Circular Economy and How Does it Work?. Available [Online]: 

https://www.nbs.net/articles/what-is-a-circular-economy-and-how-does-it-work [Accessed on 

04.01.2021]. 

Kim, M.S., Chang, H., Zheng, L., Yan, Q., Pfleger, B.F., Klier, J., Nelson, K., Majumder, 

E.L.W. and Huber, G.W. (2023) A review of biodegradable plastics: Chemistry, applications, 

properties, and future research needs. Chemical Reviews, 123(16), pp. 9915-9939. 

Kim, S., Nathanson, P. and Feudtner, C. (2023) Argument analysis of the ethical claims made 

by the pharmaceutical industry regarding drug pricing. Bioethics Open Research, 1, p. 2. 

Kirchherr, J., Reike, D. and Hekkert, M. (2017) Conceptualizing the circular economy: An 

analysis of 114 definitions. Resources, Conservation and Recycling, 127, pp. 221-232. 

Kirchherr, J., Yang, N.H.N., Schulze-Spüntrup, F., Heerink, M.J. and Hartley, K. (2023) 

Conceptualizing the Circular Economy (Revisited): An Analysis of 221 

Definitions. Resources, Conservation and Recycling, 194, p. 107001. 

Kissflow (2021) What’s the Difference Between Sourcing and Procurement?. Available 

[Online]: https://kissflow.com/procurement/sourcing-vs-

procurement/#:~:text=Procurement%20involves%20procuring%20goods%2C%20inputs,who

're%20ideal%20to%20the [Accessed on 08.04.2021]. 

Kitsis, A.M. and Chen, I.J. (2021) Does environmental proactivity make a difference? The 

critical roles of green operations and collaboration in GSCM. Supply Chain Management: An 

International Journal, 28(2), pp. 209-224.  

Kivi, R. (2018) How does nuclear energy affect the environment?. Available [Online]: 

https://sciencing.com/two-environmental-problems-nuclear-power-generating-electricity-

19948.html [Accessed on 19.01.2022]. 

Kjaer, L.L., Pigosso, D.C., Niero, M., Bech, N.M. and McAloone, T.C. (2019) Product/service‐

systems for a circular economy: The route to decoupling economic growth from resource 

consumption?. Journal of Industrial Ecology, 23(1), pp. 22-35. 

Kliem, R.L. and Ludin, I.S. (2019) Reducing project risk, Routledge. 

Knoppen, D. and Knight, L. (2022) Pursuing sustainability advantage: The dynamic 

capabilities of born sustainable firms. Business Strategy and the Environment, 31(4), pp. 1789-

1813. 

Koberg, E. and Longoni, A. (2019) A systematic review of sustainable supply chain 

management in global supply chains. Journal of Cleaner Production, 207, pp. 1084-1098. 



319 
 

Kocabasoglu‐Hillmer, C., Roden, S., Vanpoucke, E., Son, B.G. and Lewis, M.W. (2023) 

Radical innovations as supply chain disruptions? A paradox between change and 

stability. Journal of Supply Chain Management, 59(3), pp. 3-19. 

Kochakkashani, F., Kayvanfar, V. and Haji, A. (2023) Supply chain planning of vaccine and 

pharmaceutical clusters under uncertainty: The case of COVID-19. Socio-Economic Planning 

Sciences, 87, p. 101602. 

Kolawole, A.S. and Iyiola, A.O. (2023) Environmental pollution: Threats, impact on 

biodiversity, and protection strategies. In sustainable utilisation and conservation of Africa’s 

biological resources and environment. Singapore, Springer Nature Singapore, pp. 377-409. 

Kooli, C. (2023) Chatbots in education and research: A critical examination of ethical 

implications and solutions. Sustainability, 15(7), p. 5614. 

Kordbacheh, F. and Heidari, G. (2023) Water pollutants and approaches for their 

removal. Materials Chemistry Horizons, 2(2), pp. 139-153. 

Körükcü, M. (2021) Determination of social studies teachers’ opinions on socıal 

gender. International Journal of Education and Literacy Studies, 9(2), pp. 103-110. 

Kostecka, J., Cyrankowska, M., Podolak, A. and Kowalska, B. (2019) Elements of reflection 

on education for sustainable development 30 years from the Bruntland Report. Studia 

Ecologiae et Bioethicae, 17(1), pp. 5-17. 

Kot, S. (2018) Sustainable supply chain management in small and medium 

enterprises. Sustainability, 10(4), p. 1143. 

Koufteros, X., Mackleprang, A., Hazen, B.T. and Huo, B. (2018) International Journal of 

Physical Distribution and Logistics Management, 48(3), pp. 202-204. 

Krasnodębski, M. (2023) An unlikely bifurcation: history of sustainable (but not Green) 

chemistry. Foundations of Chemistry, pp. 1-22. 

Krishnan, A., De Marchi, V. and Ponte, S. (2023) Environmental upgrading and downgrading 

in global value chains: A framework for analysis. Economic Geography, 99(1), pp. 25-50. 

Krisprimandoyo, D.A., Jayusman, H., Arpianto, Y., Sulistyo, A.B. and Simbolon, B. (2023) 

Integrating environmental principles in sustainable corporate management 

strategies. International Journal of Science and Society, 5(4), pp. 475-486. 

Krosofsky, A. (2021) The cost of environmentalism: Why sustainable products are more 

expensive. Available [Online]: https://www.greenmatters.com/p/are-sustainable-products-

more-

expensive#:~:text=By%20and%20large%2C%20yes%2C%20sustainable,fair%20and%20equ

itable%20business%20practices [Accessed on 18.02.2022]. 

Kulmie, D.A., Hilif, M.D. and Hussein, M.S. (2023) Socioeconomic consequences of 

corruption and financial crimes. International Journal of Economics and Financial 

Issues, 13(5), p. 88. 



320 
 

Kumar, A., Nighojkar, A., Varma, P., Prakash, N.J., Kandasubramanian, B., Zimmermann, K. 

and Dixit, F. (2023) Algal mediated intervention for the retrieval of emerging pollutants from 

aqueous media. Journal of Hazardous Materials, p. 131568. 

Kumar, A., Zavadskas, E.K., Mangla, S.K., Agrawal, V., Sharma, K. and Gupta, D. (2019) 

When risks need attention: adoption of green supply chain initiatives in the pharmaceutical 

industry. International Journal of Production Research, 57(11), pp. 3554-3576. 

Kumar, D., Singh, R.B. and Kaur, R. (2019) Spatial information technology for sustainable 

development goals, Cham: Springer, pp. 101-113. 

Kumar, R. and Chandrakar, R. (2012) Overview of green supply chain management: Operation 

and environmental impact at different stages of the supply chain. International Journal of 

Engineering and Advanced Technology, 1, pp. 1-6. 

Kurhekar, J.V. (2021) Ancient and modern practices in phytomedicine. In Preparation of 

Phytopharmaceuticals for the Management of Disorders, pp. 55-75, Academic Press. 

Kurniawan, R. and Managi, S. (2018) Economic growth and sustainable development in 

Indonesia: An assessment. Bulletin of Indonesian Economic Studies, 54:3, pp. 339-361.  

Kyeong, N. and Nam, K. (2022) Mechanism design for data reliability improvement through 

network-based reasoning model. Expert Systems with Applications, p. 117660. 

Laari, S., Toyli, J. and Ojala, L. (2018) “The effect of a competitive strategy and green supply 

chain management on the financial and environmental performance of logistics service 

providers”. Business Strategy and the Environment, 27(7), pp. 872-883. 

Lahti, T., Wincent, J. and Parida, V. (2018) A definition and theoretical review of the circular 

economy, value creation, and sustainable business models: where are we now and where should 

research move in the future?. Sustainability, 10(8), p. 2799. 

Lakatos, E.S., Cioca, L.I., Dan, V., Ciomos, A.O., Crisan, O.A. and Barsan, G. (2018) Studies 

and investigation about the attitude towards sustainable production, consumption and waste 

generation in line with circular economy in Romania. Sustainability, 10(3), p. 865. 

Lalendle, C., Goedhals-Gerber, L. and van Eeden, J. (2021) A monitoring and evaluation 

sustainability framework for road freight transporters in South Africa. Sustainability, 13(14), 

p. 7558. 

Landrigan, P.J. (2017) Pollution and health concerns. Available [Online]: 

https://www.thelancet.com/commissions/pollution-and-

healthhttps://www.thelancet.com/commissions/pollution-and-health [Accessed on 

19.01.2022]. 

Larionov, M.V., Larionov, N.V., Siraeva, I.S., Gromova, T.S., Soldatova, V.V. and Logacheva, 

E.A. (2020) Ecological and aesthetic significance of an autotrophic component of artificial 

ecosystems in ensuring of the environmental comfort and the public health protection. In IOP 

Conference Series: Earth and Environmental Science, IOP Publishing, 421(8) p. 082002. 



321 
 

Larrinaga, O.V. (2017) Is it desirable, necessary and possible to perform research using case 

studies?. Cuadernos de Gestión, 17(1), pp. 147-171. 

Lawson, A. and Vaganay, M. (2019) The effectiveness of a poster intervention on hand hygiene 

practice and compliance when using public restrooms in a university setting. International 

Journal of Environmental Research and Public Health,16(24), p. 5036. 

Layaq, M.W., Goudz, A., Noche, B. and Atif, M. (2019) The impact of digitisation on tactical 

procurement and its risks management. International Academic Journal of Procurement and 

Supply Chain Management, 3(1), pp. 217-234. 

Lăzăroiu, G., Ionescu, L., Uță, C., Hurloiu, I., Andronie, M. and Dijmărescu, I. (2020) 

Environmentally responsible behavior and sustainability policy adoption in green public 

procurement. Sustainability, 12(5), p. 2110. 

Lee, C. and Ha, Y.K. (2023) Influence of the relationship between logistics outsourcing partners 

on logistics performance: focusing on logistics management in crisis situations. Journal of 

Global Operations and Strategic Sourcing, Advance online publication.  

Lee, K.S., Kassab, Y.W., Taha, N.A. and Zainal, Z.A. (2020) Factors impacting pharmaceutical 

prices and affordability: narrative review. Pharmacy, 9(1), p. 1. 

Lee, S.Y. and Klassen, R.D. (2008) Drivers and enablers that foster environmental 

management capabilities in small‐and medium‐sized suppliers in supply chains, production and 

operations management. Toronto, Canada, 17(6), pp. 573-586. 

Lei, H., Phouvong, S. and Le, P.B. (2018) How to foster innovative culture and capable 

champions for chinese firms: An empirical research. Chinese Management Studies, 13(1),      

pp. 51-69. 

Leipold, S., Feindt, P.H., Winkel, G. and Keller, R. (2019) Discourse analysis of environmental 

policy revisited: Traditions, trends, perspectives. Journal of Environmental Policy and 

Planning, 21(5), pp. 445-463. 

Lenart-Gansiniec, R., Sypniewska, B.A. and Chen, J. (2023) Innovation-driven human 

resource management practices: A systematic review, integrative framework, and future 

research directions. Journal of Entrepreneurship, Management and Innovation, 19(2), pp. 7-

56. 

Lennox, L., Maher, L. and Reed, J. (2018) Navigating the sustainability landscape: a systematic 

review of sustainability approaches in healthcare. Implementation Science, 13(1), pp. 1-17. 

Lenzen, M., Malik, A., Li, M., Fry, J., Weisz, H., Pichler, P.P., Chaves, L.S.M., Capon, A. and 

Pencheon, D. (2020) The environmental footprint of health care: A global assessment. The 

Lancet Planetary Health, 4(7), pp. e271-e279. 

Letcher, T.M. (2021) Climate change: Observed impacts on planet Earth. Ed. Google books. 



322 
 

Li, A., Chen, Y. and Wang, D. (2020) An empirical study of the factors influencing the 

willingness to implement green coal logistics in China. Journal of Cleaner Production, 245,  

p. 118932. 

Li, B., Wang, Y. and Wang, Z. (2021) Managing a closed-loop supply chain with take-back 

legislation and consumer preference for green design. Journal of Cleaner Production, 282,      

p. 124481. 

Li, H., Wang, J., Liu, Q., Zhou, Z., Chen, F. and Xiang, D. (2019) Effects of consecutive 

monoculture of sweet potato on soil bacterial community as determined by 

pyrosequencing. Journal of Basic Microbiology, 59(2), pp. 181-191. 

Li, W., Zhao, X. and Chen, J. (2023) Co-opetition or decentralisation? A study of 

manufacturers’ sourcing and distribution strategies. European Journal of Operational 

Research, 311(3), pp. 867-886. 

Li, X., Sohail, S., Majeed, M.T. and Ahmad, W. (2021) Green logistics, economic growth, and 

environmental quality: evidence from one belt and road initiative economies. Environmental 

Science and Pollution Research, 28(24), pp. 30664-30674. 

Li, Y., Ye, F., Dai, J., Zhao, X. and Sheu, C. (2019) The adoption of green practices by Chinese 

firms: Assessing the determinants and effects of top management championship. International 

Journal of Operations and Production Management, 39(4), pp. 550-572. 

Lin, J. and Qamruzzaman, M. (2023) The impact of environmental disclosure and the quality 

of financial disclosure and IT adoption on firm performance: Does corporate governance ensure 

sustainability?. Frontiers in Environmental Science, 11, p. 1002357. 

Lin, J., Choi, T.M. and Kuo, Y.H. (2023) Will providing return-freight-insurances do more 

good than harm to dual-channel e-commerce retailers?. European Journal of Operational 

Research, 307(3), pp.1225-1239. 

Lin, R.J., Tan, K.H. and Geng, Y. (2013) Market demand, green product innovation, and firm 

performance: evidence from Vietnam motorcycle industry, Journal of Cleaner Production, 40, 

pp. 101-107. 

Ling, P.S., Chin, C.H., Yi, J. and Wong, W.P.M. (2023) Green consumption behavior among 

Generation Z college students in China: The moderating role of government support. Young 

Consumers, Advance online publication.  

Liou, R.S., Ting, P.H. and Chen, Y.Y. (2023) The cost of foreign ownership: Voluntary 

sustainability reporting and financial performance in an emerging economy. Cross Cultural 

and Strategic Management, 30(3), pp. 581-612.  

Liszbinski, B.B., Brizolla, M.M.B. and Patias, T.Z. (2023) Driving factors for the involvement 

of agroindustries in the sustainable development goals. Journal of Cleaner Production, 410,   

p. 137279. 



323 
 

Little, J.C., Hester, E.T. and Carey, C.C. (2016) Assessing and enhancing environmental 

sustainability: A conceptual review. Environmental Science and Technology, 50(13), pp. 6830-

6845. 

Litvaj, I., Drbúl, M. and Bůžek, M. (2023) Sustainability in Small and Medium Enterprises, 

Sustainable Development in the Slovak Republic, and Sustainability and Quality Management 

in Small and Medium Enterprises. Sustainability, 15(3), p. 2039. 

Liu, C. and Kong, D. (2021) Business strategy and sustainable development: Evidence from 

China. Business Strategy and the Environment, 30(1), pp. 657-670. 

Liu, C.H. and Chen, J.L. (2023) The Impact of Determinants on Green Consumption Behavior 

for Green Design Displays. International Journal of Business and Management, 16(8), pp. 1-

55.  

Liu, J., Feng, Y. and Zhu, Q. (2021) Involving second-tier suppliers in Green supply chain 

management: Drivers and heterogenous understandings by firms along supply 

chains. International Journal of Production Research, pp. 1-21. 

Liu, P., Dong, D. and Wang, Z. (2021) The impact of air pollution on RandD input and output 

in China. Science of The Total Environment, 752, p. 141313. 

Liu, X., Yang, J., Qu, S., Wang, L., Shishime D. and Bao, C. (2012) Sustainable production: 

Practices and determinant factors of green supply chain management of Chinese companies, 

Business Strategy and the Environment, China, 21(1), pp.1-16. 

Liu, Y., Fang, W., Feng, T. and Xi, M. (2023) Environmental strategy, green supply chain 

integration and sustainable performance: Examining the synergistic effects. Management 

Decision, 61(9), pp. 2603-2628. 

Ljunggren, D. (2023) DevOps: Assessing the factors influencing the adoption of infrastructure 

as code, and the selection of infrastructure as code tools: A case study with Atlas Copco. 

(Master’s thesis, KTH Royal Institute of Technology).  

Löfgren, H. (2017) The politics of the pharmaceutical industry and access to medicines: World 

pharmacy and India. Taylor and Francis. 

Lombardi, P. and Basden, A. (1997) Environmental sustainability and information systems: 

The similarity. Systems Practice, 10(4), pp. 473-489. 

Loo, K.L., Lee, J.H., Tan, H.L. and Tan, K.H. (2023) Factors that affect employee motivation 

towards the retail industry in Malaysia (Doctoral dissertation, UTAR). 

Lorang, S., Yang, Z., Zhang, H., Lü, F. and He, P. (2022) Achievements and policy trends of 

extended producer responsibility for plastic packaging waste in Europe. Waste Disposal and 

Sustainable Energy, 4(2), pp. 91-103. 

Love, H.R., Fettig, A. and Steed, E.A. (2023) Putting the “Mix” in mixed methods: How to 

integrate quantitative and qualitative research in early childhood special education 

research. Topics in Early Childhood Special Education, p. 9268. 



324 
 

Lovelock, J. (2019) Novacene: The coming age of hyperintelligence. Mit Press. 

Lozano, R. and Haartman, R. (2018) Reinforcing the holistic perspective of sustainability: 

Analysis of the importance of sustainability drivers in organisations. Corporate Social 

Responsibility and Environmental Management, 25(4), pp. 508-522. 

Lu, M., Xie, R., Chen, P., Zou, Y. and Tang, J. (2019) Green transportation and logistics 

performance: An improved composite index. Sustainability, 11(10), p. 2976. 

Lukasse, L.J.S., Schouten, R.E., Castelein, R.B., Lawton, R., Paillart, M.J.M., Guo, X., 

Woltering, E.J., Tromp, S., Snels, J.C.M.A. and Defraeye, T. (2023) Perspectives on the 

evolution of reefer containers for transporting fresh produce. Trends in Food Science and 

Technology, p. 104147.  

Lutfi, A., Alqudah, H., Alrawad, M., Alshira’h, A.F., Alshirah, M.H., Almaiah, M.A., Alsyouf, 

A. and Hassan, M.F. (2023) Green environmental management system to support 

environmental performance: What factors influence SMEs to adopt green innovations?. 

Sustainability, 15(13), p. 10645. 

Lutfi, K., Alnabulsi, Z., Salameh, R., Hyasat, E. and Alrawashdeh, S. (2023) The role of 

intellectual capital on green supply chain management: Evidence from the Jordanian renewal 

energy companies. Uncertain Supply Chain Management, 11(1), pp. 351-360.  

Lutman, K. and Strojan, L. (2023) State liability for health damage caused by excessive air 

pollution: Constitutinal and Private Law aspects. Journal of Agricultural and Environmental 

Law, 18(34), pp. 31-51. 

Ly, A.M. and Cope, M.R. (2023) New Conceptual Model of Social Sustainability: Review from 

Past Concepts and Ideas. International Journal of Environmental Research and Public 

Health, 20(7), p. 5350. 

Lynch, T. and Khan, T. (2020) Understanding what sustainability is not–and what it is. The 

Ecological Citizen, 3 (Suppl B), pp. 55-65. 

Ma, B. and Wang, X. (2023) How does green floating bond and financial sector readiness 

promote green economic growth evidence from China. Resources Policy, 85, p. 103971. 

Ma'aruf, S.Y., Smith, T., du Plessis, S.M. and Obasa, Z. (2023) Tuberculosis control in the face 

of emerging infectious diseases: Highlights from the 7th South African Tuberculosis 

Conference. Public Health Challenges, 2(2), p. e63. 

Maciková, L., Smorada, M., Dorčák, P., Beug, B. and Markovič, P. (2018) Financial aspects 

of sustainability: An evidence from Slovak companies. Sustainability, 10(7), p. 2274. 

Macpherson, I., Brooker, R. and Ainsworth, P. (2000) Case study in the contemporary world 

of research: using notions of purpose, place, process and product to develop some principles 

for practice. International Journal of Social Research Methodology, 3(1), pp. 49-61. 

Madanaguli, A., Srivastava, S., Ferraris, A. and Dhir, A. (2022) Corporate social responsibility 

and sustainability in the tourism sector: A systematic literature review and future 

outlook. Sustainable Development, 30(3), pp. 447-461. 



325 
 

Madronich, S., Sulzberger, B., Longstreth, J.D., Schikowski, T., Andersen, M.S., Solomon, 

K.R. and Wilson, S.R. (2023) Changes in tropospheric air quality related to the protection of 

stratospheric ozone in a changing climate. Photochemical and Photobiological Sciences, pp. 1-

48. 

Madudova, E., Čorejova, T. and Valica, M. (2018) Economic sustainability in a wider context: 

Case study of considerable ICT sector sub-divisions. Sustainability, 10(7), p. 2511. 

Mahmood, Y., Afrin, T., Huang, Y. and Yodo, N. (2023) Sustainable development for oil and 

gas infrastructure from risk, reliability, and resilience perspectives. Sustainability, 15(6),           

p. 4953. 

Mahmoudi, M. and Parviziomran, I. (2020) Reusable packaging in supply chains: A review of 

environmental and economic impacts, logistics system designs, and operations 

management. International Journal of Production Economics, 228, p. 107730. 

Mahmud, P., Ahmed, M., Janan, F., Xames, M.D. and Chowdhury, N.R. (2023) Strategies to 

develop a sustainable and resilient vaccine supply chain in the context of a developing 

economy. Socio-Economic Planning Sciences, 87, p. 101616. 

Maina, L.G. and Mungai, A.M.W. (2023) Risk management practices and performance of 

infrastructural projects in Nakuru County, Kenya. International Journal of Social Sciences 

Management and Entrepreneurship (IJSSME), 7(1), pp. 457-469. 

Majeed, Y., Khan, M.U., Waseem, M., Zahid, U., Mahmood, F., Majeed, F., Sultan, M. and 

Raza, A. (2023) Renewable energy as an alternative source for energy management in 

agriculture. Energy Reports, 10, pp. 344-359. 

Makaleng, M.S.M. and Lambert, K. (2022) Evaluation of reverse logistics in challenges within 

the manufacturing pharmaceutical companies. Emerging Science Journal, 5(4), pp. 486-496. 

Malek, J. and Desai, T.N. (2019) Prioritisation of sustainable manufacturing barriers using Best 

Worst Method. Journal of Cleaner Production, 226, pp. 589-600. 

Malhi, Y., Franklin, J., Seddon, N., Solan, M., Turner, M.G., Field, C.B. and Knowlton, N. 

(2020) Climate change and ecosystems: Threats, opportunities and solutions. Philosophical 

Transactions of the Royal Society B, 375(1794), p. 20190104. 

Malla, F.A., Bandh, S.A., Wani, S.A., Hoang, A.T. and Sofi, N.A. (2023) Biofuels: Potential 

alternatives to fossil fuels. In Biofuels in Circular Economy, Singapore: Springer Nature 

Singapore, pp. 1-15. 

Mallick, P.K., Salling, K.B., Pigosso, D.C. and McAloone, T.C. (2023) Closing the loop: 

Establishing reverse logistics for a circular economy, a systematic review. Journal of 

Environmental Management, 328, p. 117017. 

Manahan, S.E. (2017) Industrial ecology: Environmental chemistry and hazardous waste, 

Routledge.  



326 
 

Manea, R.E., Piraino, P. and Viarengo, M. (2023) Crime, inequality and subsidized housing: 

Evidence from South Africa. World Development, 168, p. 106243. 

Mangachena, J.R. and Pickering, C.M. (2023) Why are some animals popular with wildlife 

tourists: insights from South Africa. Journal of Ecotourism, 22(2), pp. 312-328. 

Mangla, S.K., Kazançoğlu, Y., Yıldızbaşı, A., Öztürk, C. and Çalık, A. (2022) A conceptual 

framework for blockchain‐based sustainable supply chain and evaluating implementation 

barriers: A case of the tea supply chain. Business Strategy and the Environment, 31(8),             

pp. 3693-3716. 

Manners-Bell, J. and Lyon, K. (2019) The logistics and supply chain innovation handbook: 

Disruptive technologies and new business models. Kogan Page Publishers. 

Manuti, A., Giancaspro, M.L., Molino, M., Ingusci, E., Russo, V., Signore, F., Zito, M. and 

Cortese, C.G. (2020) “Everything will be fine”: A study on the relationship between 

employees’ perception of sustainable HRM practices and positive organisational behavior 

during COVID19. Sustainability, 12(23), p. 10216. 

Marchese, D., Reynolds, E., Bates, M.E., Morgan, H., Clark, S.S. and Linkov, I. (2018) 

Resilience and sustainability: Similarities and differences in environmental management 

applications. Science of the Total Environment, 613, pp. 1275-1283. 

Mariadoss, B.J., Chi, T., Tansuhaj, P. and Pomirleanu, N. (2016) Influences of firm orientations 

on sustainable supply chain management. Journal of Business Research, 69(9), pp. 3406-3414.  

Marick, J., Patra, B.K. and Ash, A. (2023) Loss of biodiversity and ecosystem services: Told 

and untold stories from Parasite World. In Proceedings of the Zoological Society, New Delhi: 

Springer India, pp. 1-8. 

Markard, J., Geels, F.W. and Raven, R. (2020) Challenges in the acceleration of sustainability 

transitions. Environmental Research Letters, 15(8), p. 081001. 

Marron, E.L., Mitch, W.A., von Gunten, U. and Sedlak, D.L. (2019) A tale of two treatments: 

The multiple barrier approach to removing chemical contaminants during potable water 

reuse. Accounts of Chemical Research, 52(3), pp. 615-622. 

Marshall, D., McCarthy, L., Heavey, C. and McGrath, P. (2015) Environmental and social 

supply chain management sustainability practices: Construct development and 

measurement. Production Planning and Control, 26(8), pp. 673-690. 

Martínez-Peláez, R., Ochoa-Brust, A., Rivera, S., Félix, V.G., Ostos, R., Brito, H., Félix, R.A. 

and Mena, L.J. (2023) Role of digital transformation for achieving sustainability: Mediated 

role of stakeholders, key capabilities, and technology. Sustainability, 15(14), p. 11221. 

Martins, A.M. and Marto, J.M. (2023) A sustainable life cycle for cosmetics: From design and 

development to post-use phase. Sustainable Chemistry and Pharmacy, 35, p. 101178. 

Martins, K. and Carton, J.G. (2023) Prospective roles for green hydrogen as part of Ireland's 

decarbonisation strategy. Results in Engineering, 18, p. 101030. 



327 
 

Marttinen, K., Kähkönen, A.K. and Marshall, D. (2023) Exploring the use of governance 

mechanisms in multi-tier sustainable supply chains. Production Planning and Control, pp.1-

20. 

Mashala, Y.L. (2018) Green human resource management and environmental sustainability in 

Tanzania: A review and research agenda. International Journal of Academic Multidisciplinary 

Research, 2(12), pp. 60-68. 

Mashud, A.H.M., Pervin, M., Mishra, U., Daryanto, Y., Tseng, M.L. and Lim, M.K. (2021) A 

sustainable inventory model with controllable carbon emissions in green-warehouse 

farms. Journal of Cleaner Production, 298, p. 126777. 

Maskrey, A., Jain, G. and Lavell, A. (2023) The social construction of systemic risk: towards 

an actionable framework for risk governance. Disaster Prevention and Management: An 

International Journal, 32(1), pp. 4-26. 

Matthews, C., Moran, F. and Jaiswal, A.K. (2021) A review on European Union’s strategy for 

plastics in a circular economy and its impact on food safety. Journal of Cleaner 

Production, 283, p. 125263. 

Mattingly, T.J., Everson, J., Besaw, R.J., Whitmore, C.C., Henderson, S.C. and Dusetzina, S.B. 

(2023) “Worth it if you could afford it”: Patient perspectives on integrating real‐time benefit 

tools into drug cost conversations. Journal of the American Geriatrics Society, 71(5), pp. 1627-

1637. 

Mayyas, A., Steward, D. and Mann, M. (2019) The case for recycling: Overview and 

challenges in the material supply chain for automotive li-ion batteries. Sustainable Materials 

and Technologies, 19, p. e00087. 

Mbungu, N.T., Naidoo, R.M., Bansal, R.C., Siti, M.W. and Tungadio, D.H. (2020) An 

overview of renewable energy resources and grid integration for commercial building 

applications. Journal of Energy Storage, 29, p. 101385. 

McBeath, A., Bager-Charleson, S. and Finlay, L. (2023) Views about mixed methods research 

from counselling and psychotherapy research students and supervisors. European Journal for 

Qualitative Research in Psychotherapy, 13, pp. 33-47.  

McCombes, S. (2022) What is a case study: Definition, examples and methods. Available 

[Online]: https://www.scribbr.com/methodology/case-study/ [Accessed on 08.01.2023]. 

McCrudden, M.T. and Marchand, G. (2020) Multilevel mixed methods research and 

educational psychology. Educational Psychologist, 55(4), pp. 197-207. 

McKinnon, A. (2010) Environmental sustainability. Green logistics: Improving the 

environmental sustainability of logistics, Kogan Page Publishers. 

McKinnon, A., Browne, M., Whiteing, A. and Piecyk, M. (2015) Green logistics: Improving 

the environmental sustainability of logistics, Kogan Page Publishers. 



328 
 

McLeod, S. (2019) What’s the difference between qualitative and quantitative research?. 

Available [Online]: https://www.simplypsychology.org/qualitative-quantitative.html 

[Accessed on 03.08.2021]. 

McNabb, D.E. (2020) Research methods for political science: quantitative, qualitative and 

mixed method approaches. Routledge. 

McWilliam, S., Nielsen, B.B. and Kottaridi, C. (2023) Global value chains and liability of 

international connectivity: MNE strategy post COVID-19. European Journal of International 

Management, 21(1), pp. 121-139. 

Meena, S. and Singh, H. (2020) Pharmaceutical waste: risk to human health and 

environment. European Journal of Molecular and Clinical Medicine, 7(7), pp. 3512-3518. 

Meherishi, L., Narayana, S.A. and Ranjani, K.S. (2019) Sustainable packaging for supply chain 

management in the circular economy: A review. Journal of Cleaner Production, 237, 

p.117582. 

Mehralian, G., Nazari, J.A., Zarei, L. and Rasekh, H.R. (2016) The effects of corporate social 

responsibility on organisational performance in the Iranian pharmaceutical industry: The 

mediating role of TQM. Journal of Cleaner Production, 135, pp. 689-698. 

Mehralian, G., Zarenezhad, F. and Ghatari, A.R. (2015) Developing a model for an agile supply 

chain in pharmaceutical industry. International Journal of Pharmaceutical and Healthcare 

Marketing, 9(1), pp. 74-91. 

Mehta, A.K., Sarmet, M., Maiser, S., Meyer, J.A., Kolodziejczak, S., Washington, K. and 

Simmons, Z. (2023) Quality‐of‐life assessment instruments used across ALS clinics. Muscle 

and Nerve, 68(6), pp. 865-872. 

Mell, I. and Whitten, M. (2021). Access to nature in a post Covid-19 world: Opportunities for 

green infrastructure financing, distribution and equitability in urban planning. International 

Journal of Environmental Research and Public Health, 18(4), p. 1527. 

Melnyk, L., Dehtyarova, I. and Kubatko, O. (2022) Sustainable development strategies in 

conditions of the 4th Industrial revolution: The EU experience. In Reducing Inequalities 

towards Sustainable Development Goals, River Publishers, pp. 241-256.  

Mensah, J. (2019) Sustainable development: Meaning, history, principles, pillars, and 

implications for human action: Literature review. Cogent Social Sciences, 5(1), p. 1653531. 

Merritt, E.G., Archambault, L. and Hale, A.E. (2018) Sustainability education in elementary 

classrooms: reported practices of alumni from a pre-service teacher course. Discourse and 

Communication for Sustainable Education, 9(1), pp. 18-35. 

Mezgebe, T.T., Gebreslassie, M.G., Sibhato, H. and Bahta, S.T. (2023) Intelligent 

manufacturing eco-system: A post COVID-19 recovery and growth opportunity for 

manufacturing industry in Sub-Saharan countries. Scientific African, 19, p.e 01547. 



329 
 

Michiganstateuniversityonline.com (2020) Is Logistics the Same as Supply Chain 

Management?. Available [Online]: https://www.michiganstateuniversityonline.com/resources/ 

supply-chain/is-logistics-the-same-as-supply-chain-management/ [Accessed on 09.04.2021]. 

Mikalauskienė, A. and Atkočiūnienė, Z.O. (2019) Knowledge management impact on 

sustainable development. Montenegrin Journal of Economics, 15(4), pp. 149-160. 

Mikhno, I., Koval, V., Shvets, G., Garmatiuk, O. and Tamošiūnienė, R. (2021) Green economy 

in sustainable development and improvement of resource efficiency. Central European 

Business Review (CEBR), 10(1), pp. 99-113. 

Milanesi, M., Runfola, A. and Guercini, S. (2020) Pharmaceutical industry riding the wave of 

sustainability: Review and opportunities for future research. Journal of Cleaner Production, 

261, p. 121204. 

Milios, L. and Dalhammar, C. (2023) Consumer perceptions of product lifetimes and labelling: 

Implications for introducing a durability label. Circular Economy, 1(1), pp. 1-15.  

Mintel (2018) The eco gender gap: 71% of women try to live more ethically, compared to 59% 

of men. Available [Online]: https://www.mintel.com/press-centre/social-and-lifestyle/the-eco-

gender-gap-71-of-women-try-to-live-more-ethically-compared-to-59-of-men  [Accessed 

12.01.2021]. 

Miroshnychenko, I., De Massis, A., Barontini, R. and Testa, F. (2022) Family firms and 

environmental performance: A meta-analytic review. Family Business Review, 35(1), pp. 68-

90. 

Mishra, S., Bharagava, R.N., More, N., Yadav, A., Zainith, S., Mani, S. and Chowdhary, P. 

(2019) Heavy metal contamination: an alarming threat to environment and human health. 

In Environmental biotechnology: For sustainable future, Springer, Singapore, pp. 103-125. 

Modica, T., Perotti, S. and Melacini, M. (2021) Green warehousing: Exploration of 

organisational variables fostering the adoption of energy-efficient material handling 

equipment. Sustainability, 13(23), p. 13237. 

Moeuf, A., Lamouri, S., Pellerin, R., Tamayo-Giraldo, S., Tobon-Valencia, E. and Eburdy, R. 

(2020) Identification of critical success factors, risks and opportunities of Industry 4.0 in 

SMEs. International Journal of Production Research, 58(5), pp. 1384-1400. 

Moghaddam, A., Khayatan, D., Esmaeili Fard Barzegar, P., Ranjbar, R., Yazdanian, M., 

Tahmasebi, E., Alam, M., Abbasi, K., Esmaeili Gouvarchin Ghaleh, H. and Tebyaniyan, H. 

(2023) Biodegradation of pharmaceutical compounds in industrial wastewater using biological 

treatment: A comprehensive overview. International Journal of Environmental Science and 

Technology, 20(5), pp. 5659-5696. 

Mohaghegh, M., Blasi, S. and Groessler, A. (2021) Dynamic capabilities linking lean practices 

and sustainable business performance. Journal of Cleaner Production, 322, p. 129073. 



330 
 

Mohajan, H.K. (2020) Quantitative research: A successful investigation in natural and social 

sciences. Journal of Economic Development, Environment and People, 9(4), pp. 50-79. 

Mohammadi, M. M., Jalali, A., and Hasani, A. (2021). Success and failure factors in 

implementing quality management systems in small-and medium-sized enterprises: a mixed-

method study. International Journal of Quality and Reliability Management, 39(2),                   

pp. 468-494 

Mohan, B. (2023) New trend of patenting genetically modified foods-its issues and 

regulation. J. Pat. and Trademark Off. Soc'y, 103, p. 86. 

Mohiuddin, A.K. (2019) The excellence of pharmacy service: Past, present and 

future. International Journal of Clinical and Developmental Anatomy, 5(2), pp. 15-36. 

Moira Cachia, Siobhan Lynam and Rosemary Stock (2018) Academic success: Is it just about 

the grade?. Higher Education Pedagogies, 3(1), pp. 434-439. 

Moktadir, M.A., Ali, S.M., Mangla, S.K., Sharmy, T.A., Luthra, S., Mishra, N. and Garza-

Reyes, J.A. (2018) Decision modeling of risks in pharmaceutical supply chains. Industrial 

Management and Data Systems, 118(7), pp. 1388-1412. 

Monczka, R., Handfield, R., Giunipero, L. and Patterson J. (2017) Purchasing and Supply 

Chain Management, 6th Edition, Cengage learning. 

Monson, M. (2021) Socially responsible design science in information systems for sustainable 

development: a critical research methodology. European Journal of Information Systems,        

pp. 1-31. 

Montiel, I., Cuervo-Cazurra, A., Park, J., Antolín-López, R. and Husted, B.W. (2021)  

Implementing the United Nations’ sustainable development goals in international 

business. Journal of International Business Studies, 2(5), pp. 999-1030. 

Moonasar, D., Pillay, A., Leonard, E., Naidoo, R., Mngemane, S., Ramkrishna, W., 

Jamaloodien, K., Lebese, L., Chetty, K., Bamford, L. and Tanna, G. (2021) COVID-19: 

Lessons and experiences from South Africa’s first surge. BMJ Global Health, 6(2), p. e004393. 

Moons, K., Waeyenbergh, G. and Pintelon, L. (2019) Measuring the logistics performance of 

internal hospital supply chains–a literature study. Omega, 82, pp. 205-217. 

Moore, J.E., Mascarenhas, A., Bain, J. and Straus, S.E. (2017) Developing a comprehensive 

definition of sustainability. Implementation Science, 12(1), pp. 1-8. 

Moreira, O.J. and Rodrigues, M.C.M. (2023) Sourcing third party logistics service providers 

based on environmental, social and corporate governance: a case study. Discover 

Sustainability, 4(1), p. 36. 

Moriarty, P. and Honnery, D. (2019) Prospects for hydrogen as a transport fuel. International 

Journal of Hydrogen Energy, 44(31), pp. 16029-16037. 



331 
 

Morita, K., Okitasari, M. and Masuda, H. (2020) Analysis of national and local governance 

systems to achieve the sustainable development goals: case studies of Japan and 

Indonesia. Sustainability Science, 15(1), pp. 179-202. 

Morrison, R. (2022) What Is Green Warehousing? (And How to Achieve It). Available 

[Online]: https://www.unsustainablemagazine.com/what-is-green-warehousing/ [Accessed on 

16.03.2022]. 

Morseletto, P. (2020) Targets for a circular economy. Resources, Conservation and Recycling, 

153, p. 104553. 

Morton, S., Pencheon, D. and Bickler, G. (2019) The sustainable development goals provide 

an important framework for addressing dangerous climate change and achieving wider public 

health benefits. Public Health, 174, pp. 65-68. 

Moss, T.W., Loor, A.D. and Parada, F.D. (2022) Partnerships as an enabler of resourcefulness 

in generating sustainable outcomes. Journal of Business Venturing, 37(1), p. 106089. 

Motaung, J.R. and Sifolo, P.P.S. (2023) Benefits and barriers of digital procurement: Lessons 

from an airport company. Sustainability, 15(5), p. 4610. 

Moustafa, A.A., Abdelfath, A., Arnous, M.O., Afifi, A.M., Guerriero, G. and Green, D.R. 

(2023) Monitoring temporal changes in coastal mangroves to understand the impacts of climate 

change: Red Sea, Egypt. Journal of Coastal Conservation, 27(5), pp. 1-15. 

Mughal, N., Arif, A., Jain, V., Chupradit, S., Shabbir, M.S., Ramos-Meza, C.S. and Zhanbayev, 

R. (2022) The role of technological innovation in environmental pollution, energy consumption 

and sustainable economic growth: Evidence from South Asian economies. Energy Strategy 

Reviews, 39, p. 100745. 

Mughal, Y.H., Nair, K.S., Arif, M., Albejaidi, F., Thurasamy, R., Chuadhry, M.A. and Malik, 

S.Y. (2023) Employees’ perceptions of green supply-chain management, corporate social 

responsibility, and sustainability in organisations: Mediating effect of reflective moral 

attentiveness. Sustainability, 15(13), p. 10528. 

Mukherjee, C., Varghese, D., Krishna, J.S., Boominathan, T., Rakeshkumar, R., Dineshkumar, 

S., Rao, C.B. and Sivaramakrishna, A. (2023) Recent advances in biodegradable polymers–

properties, applications and future prospects. European Polymer Journal, p. 112068. 

Mukherjee, S. and Goodman, L. (2023) Strengthening regulatory systems globally: A crucial 

step towards pandemic preparedness and response. BMJ Global Health, 8(8), p. e012883.  

Murphy, M. (2014) What are the benefits and drawbacks of case study research?. Online 

[Available]: https://socialtheoryapplied.com/2014/05/24/benefits-drawbacks-case-study-

research/ [Accessed 01/04/2019]. 

Naciti, V., Cesaroni, F. and Pulejo, L. (2021) Corporate governance and sustainability: A 

review of the existing literature. Journal of Management and Governance, pp. 1-20. 



332 
 

Nagendra, H., Bai, X., Brondizio, E.S. and Lwasa, S. (2018) The urban south and the 

predicament of global sustainability. Nature Sustainability, 1(7), pp. 341-349. 

Naidoo, M. and Gasparatos, A. (2018) Corporate environmental sustainability in the retail 

sector: Drivers, strategies and performance measurement. Journal of Cleaner Production, 203, 

pp. 125-142. 

Naidu, T. and Ramani, S. (2023) Transforming global health professions education for 

sustainability. Medical Education, 58(1), pp. 129-135. 

Najam, A, Runnalls, D and Halle, M. (2007) Environment and Globalisation: Five 

Propositions. International Institute of Sustainable Development, Canada,  1-6. 

Naqvi, S.T., Singh, C. and Godara, S.K. (2023) Functionalisation and synthesis of biomass and 

its composites as renewable, lightweight and eco-efficient microwave-absorbing materials: A 

review. Journal of Alloys and Compounds, p. 171991. 

Narayana, A.S., Elias, A. and Pati, K.R. (2014) Reverse logistics in the pharmaceuticals 

industry: a systemic analysis. The International Journal of Logistics Management, 25(2),        

pp. 379-398. 

Narsai, K., Leufkens, H.G.M. and Mantel-Teeuwisse, A.K. (2021) Linking market 

authorisations of medicines with disease burden in South Africa. Journal of Pharmaceutical 

Policy and Practice, 14(1), pp. 1-10. 

Nasa.com (2022) The effects of climate change. Available [Online]: 

https://climate.nasa.gov/effects/ [Accessed on 04.01.2021]. 

Nascimento, D.L.M., Alencastro, V., Quelhas, O.L.G., Caiado, R.G.G., Garza-Reyes, J.A., 

Rocha-Lona, L. and Tortorella, G. (2018) Exploring Industry 4.0 technologies to enable 

circular economy practices in a manufacturing context: A business model proposal. Journal of 

Manufacturing Technology Management, 30(3), pp. 607-627. 

Nasrollahi, M., Fathi, M.R., Sanouni, H.R., Sobhani, S.M. and Behrooz, A. (2021) Impact of 

coercive and non-coercive environmental supply chain sustainability drivers on supply chain 

performance: Mediation role of monitoring and collaboration. International Journal of 

Sustainable Engineering, 14(2), pp. 98-106. 

Nawaz, A. and Rahman, M.M. (2023) Global value chains participation and environmental 

degradation in SAARC economies. Environment, Development and Sustainability, pp. 1-23. 

Nawaz, S., Tabassum, A., Muslim, S., Nasreen, T., Baradoke, A., Kim, T., Boczkaj, G., 

Jesionowski, T. and Bilal, M. (2023) Effective assessment of biopolymer-based multifunctional 

sorbents for the remediation of environmentally hazardous contaminants from aqueous 

solutions. Chemosphere, p.138552. 

Nawurunnage, K.R., Prasadika, A.P.K.J. and Wijayanayake, A.N. (2023) TQM and green 

supply chain management practices on supply chain performance of third-party logistics 



333 
 

services in Sri Lanka: A Systematic Review of Literature. In 2023 3rd International 

Conference on Advanced Research in Computing (ICARC), IEEE, pp. 274-279. 

Nayak, J.K. and Singh, P. (2021) Fundamentals of research methodology problems and 

prospects. SSDN Publishers and Distributors. 

Negash, Y.T., Sarmiento, L.S.C., Tseng, S.W., Lim, M.K. and Tseng, M.L. (2023) A circular 

waste bioeconomy development model in the Ecuadorian fishery industry: The impact of 

government strategy on supply chain integration and smart operations. Environmental Science 

and Pollution Research, pp.1-27. 

Negi, S., Batoye, S., Singh, K. and Waraich, J.S. (2021) Environmental pollution, its causes 

and impact on ecosystem. New Frontiers of Nanomaterials in Environmental Science, pp. 1-

22. 

Neirotti, P. (2020) Work intensification and employee involvement in lean production: New 

light on a classic dilemma. The International Journal of Human Resource Management, 

31(15), pp. 1958-1983. 

Nevin, E (2008) 'Education and sustainable development', Policy and Practice: A Development 

Education Review. Spring, 6, pp. 49-62. 

Newport, D., Chesnes, T. and Lindner, A. (2003) The “environmental sustainability” 

problem. International Journal of Sustainability in Higher Education, pp. 357-363. 

Newsome, D. (2020) The collapse of tourism and its impact on wildlife tourism 

destinations, Journal of Tourism Futures, 7(3), pp. 295-302. 

Ngobeni, F.C. and Kekana, M.P. (2023) Community Health Risk Awareness and Knowledge 

of Air Pollution in Annadale, Polokwane Local Municipality, Limpopo Province, South Africa. 

Environmental Health Insights, 18, pp. 1-12.  

Ngozo, T. (2022) South African Economic Prospects 2021-2023: The standard of living is 

likely to deteriorate. Financial and Fiscal Commission. 

Nguyen, A.H., Do, M.H.T., Hoang, T.G. and Nguyen, L.Q.T. (2023) Green financing for 

sustainable development: Insights from multiple cases of Vietnamese commercial 

banks. Business Strategy and the Environment, 32(1), pp. 321-335. 

Nguyen, H., Onofrei, G., Yang, Y., Pham, H., Wiengarten, F. and Nkhoma, M. (2022)  

Handling customer green pressures: The mediating role of process innovation among export‐

oriented manufacturing industries. Business Strategy and the Environment, 32(4), pp. 2312-

2326. 

Nguyen, H.V., Nguyen, C.H. and Hoang, T.T.B. (2019) Green consumption: Closing the 

intention‐behavior gap. Sustainable Development, 27(1), pp. 118-129. 

Nguyen, T.T., Grote, U., Neubacher, F., Do, M.H. and Paudel, G.P. (2023) Security risks from 

climate change and environmental degradation: Implications for sustainable land use 



334 
 

transformation in the Global South. Current Opinion in Environmental Sustainability, 63,          

p. 101322. 

Ngwenyama, O., Henriksen, H.Z. and Hardt, D. (2023) Public management challenges in the 

digital risk society: A critical analysis of the public debate on implementation of the Danish 

NemID. European Journal of Information Systems, 32(2), pp. 108-126. 

Ni, Z., Chan, H.K. and Tan, Z. (2023) Systematic literature review of reverse logistics for e-

waste: Overview, analysis, and future research agenda. International Journal of Logistics 

Research and Applications, 26(7), pp. 843-871. 

Nidhi, A. (2023) The crossroad between intellectual property and clinical trials: Balancing 

incentives for innovation with access to healthcare. Journal of Intellectual Property Rights 

(JIPR), 28(4), pp. 284-292. 

Nikseresht, A., Golmohammadi, D. and Zandieh, M. (2023) Sustainable green logistics and 

remanufacturing: A bibliometric analysis and future research directions. The International 

Journal of Logistics Management, 35(3), pp. 755-803.  

Noble, H. and Heale, R. (2019) Triangulation in research, with examples: Evidence-Based 

Nursing. p. 67-68. 

Noels, J. (2018) What is SPSS and its importance in research and data analysis?. Available 

[Online]: https://johnnoels.medium.com/what-is-spss-and-its-importance-in-research-data-

analysis-5f109ab90da1 [Accessed on 07.09.2021]. 

Nomafu, Z., van Vuuren, J. and Davies, C.E. (2023) How high-growth entities’ knowledge of 

small, medium and micro-enterprise policy framework impacts business performance. Acta 

Commercii-Independent Research Journal in the Management Sciences, 23(1), p. 1131. 

Noor, N.H.M., Hassan, N.H. and Ismadi, R., 2023. Towards sustainable consumption: an 

examination of the usage of recyclable and biodegradable products among malaysians. Asian 

People Journal (APJ), 6(1), pp. 190-206. 

Noordeloos, T. (2018) Sustainable tourism development in Amsterdam Oud-West. Research 

in Hospitality Management. 8(2), pp. 133-141.  

Novitasari, M. and Agustia, D. (2021) Green supply chain management and firm performance: 

The mediating effect of green innovation. Journal of Industrial Engineering and 

Management, 14(2), pp. 391-403. 

Nugroho, T. and Julianti, H.P. (2023) Factors associated with the quality of life in patients with 

eye cancer surgery. In The International Conference on Public Health Proceeding, 4(2),         

pp. 363-363. 

Nureen, N., Xin, Y., Irfan, M. and Fahad, S. (2023) Going green: How do green supply chain 

management and green training influence firm performance? Evidence from a developing 

country. Environmental Science and Pollution Research, 30(20), pp. 57448-57459. 



335 
 

Nutburn, M. (2019) Five benefits of a sustainable supply chain. Available [Online]: 

https://www.cips.org/supply-management/opinion/2019/july/five-benefits-of-a-sustainable-

supply-

chain/#:~:text=To%20achieve%20a%20sustainable%20supply,and%20safety%20%E2%80%

94%20stopping%20worker%20exploitation [Accessed 12/01/2021]. 

Nwankwo, C., Gobo, A.E., Israel-Cookey, C. and Abere, S.A. (2020) Effects of hazardous 

waste discharge from the activities of oil and gas companies in Nigeria. Cent. Asian J. Environ. 

Sci. Technol. Innov., 1, pp. 119-129. 

Nyawo, P. (2023) Law, South African mothers living in poverty and the COVID-19 

pandemic. Potchefstroom Electronic Law Journal (PELJ), 26(1), pp. 1-27. 

Oelofse, S.H.H. and Muswema, A.P. (2020) Overview of potential sources and volumes of 

waste biomass in South Africa. In Opportunities for Biomass and Organic Waste 

Valorisation, pp. 1-14, Routledge. 

Ofori, E.K. and Appiah‐Opoku, S. (2023) Sustainable development goals in BRICS and G7 

countries: Increasing accomplishments through policy synergies in four 

dimensions. Sustainable Development, 32(1), pp. 287-306.  

Ofosu, R., Agyemang, E.D., Márton, A., Pásztor, G., Taller, J. and Kazinczi, G. (2023) 

Herbicide Resistance: Managing weeds in a changing world. Agronomy, 13(6), p. 1595. 

Oh, H., Lee, S.W. and Seo, Y.J. (2018) The evaluation of seaport sustainability: The case of 

South Korea. Ocean and Coastal Management, 161, pp. 50-56. 

Ojijo, A.D. (2023) Effect of Green Supply Chain Management Practices on Environmental 

Performance of Sugar Firms in Western Kenya. International Journal of Management, 

Accounting and Economics, 10(4), pp. 261-283.  

Okoro, H.K., Orosun, M.M., Oriade, F.A., Momoh-Salami, T.M., Ogunkunle, C.O., Adeniyi, 

A.G., Zvinowanda, C. and Ngila, J.C. (2023) Potentially toxic elements in pharmaceutical 

industrial effluents: A review on risk assessment, treatment, and management for human 

health. Sustainability, 15(8), p. 6974. 

Oliveira, Z.M., Teixeira, S., Souza, E., Souza, C. and Pessoa, R. (2023) Reverse logistics: An 

approach to raising awareness of the risks caused by the incorrect disposal of expired 

drugs. Dutch Journal of Finance and Management, 6(1), pp. 1-12.  

Oloruntobi, O., Mokhtar, K., Rozar, N.M., Gohari, A., Asif, S. and Chuah, L.F. (2023) 

Effective technologies and practices for reducing pollution in warehouses: A review. Cleaner 

Engineering and Technology, p. 100622. 

Olutola, B. and Wichmann, J. (2020) Air pollution, temperature and respiratory disease: a 

South African study. Available [Online]: https://theconversation.com/air-pollution-

temperature-and-respiratory-disease-a-south-african-study-141080 [Accessed on 18.01.2022]. 



336 
 

Omotayo, O.O., Iortimbir, A.I. and Oluwadamilare, B.E. (2023) Internet of things and supply 

chain management: An Empirical Analysis of Nigeria Perspective. Journal of Techno-

Social, 15(1), pp. 59-68. 

Omri, A., Euchi, J., Hasaballah, A.H. and Al-Tit, A. (2019) Determinants of environmental 

sustainability: evidence from Saudi Arabia. Science of The Total Environment, 657, pp. 1592-

1601. 

Ones, D.S. and Dilchert, S. (2012) Environmental sustainability at work: A call to 

action. Industrial and Organisational Psychology, 5(4), pp. 444-466.  

Ong, T.S., Lee, A.S., Latif, B., Sroufe, R., Sharif, A. and Heng Teh, B. (2022) Enabling green 

shared vision: Linking environmental strategic focus and environmental performance through 

ISO 14001 and technological capabilities. Environmental Science and Pollution Research,    

pp. 1-16. 

Onyili, A.C., Ezenwenyi, J.U., Nzekwe, C.J. and Ezenwankwo, S.O. (2023) Potentials of urban 

trees and their roles in carbon sequestration. In e-Proceedings of the Faculty of Agriculture 

International Conference, pp. 261-264. 

Oppenheimer, M., Oreskes, N., Jamieson, D., Brysse, K., O’Reilly, J., Shindell, M. and 

Wazeck, M. (2019) Discerning Experts: The Practices of Scientific Assessment for 

EnvironmentalPpolicy. University of Chicago Press.  

Orewere, E., Owonubi, A. and Bankole, C. (2022) Climate change: mitigating effects of 

landscaping on carbon dioxide emissions in Nigerian built environment. Covenant Journal of 

Research in the Built Environment. 9(2), pp. 1-7.  

Orlitzky, M., Siegel, D.S. and Waldman, D.A. (2011) Strategic corporate social responsibility 

and environmental sustainability. Business and Society, 50(1), pp. 6-27. 

Oronsky, B., Caroen, S., Brinkhaus, F., Reid, T., Stirn, M. and Kumar, R. (2023) Patent and 

marketing exclusivities 101 for drug developers. Recent Patents on Biotechnology, 17(3),         

p. 257. 

Oyedijo, A., Yang, Y., Koukpaki, A.S.F. and Mishra, N. (2023) The role of fairness in multi-

tier sustainable supply chains. International Journal of Production Research, 61(14), pp. 4893-

4917. 

Özaşkın, A. and Görener, A. (2023) An integrated multi-criteria decision-making approach for 

overcoming barriers to green supply chain management and prioritizing alternative 

solutions. Supply Chain Analytics, 3, p. 100027. 

Öztürk, B. and Asghar, S. (2023) Eco-design: an approach to design products by using eco-

friendly or reusable materials. International Studies in Architecture, Planning and Design,        

p. 79. 

Page, R.A., Cyr, D.M. and Richardson, A.S. (2015) Sustainability and stratified noncompliance 

in the pharmaceutical industry. Journal of International Business Disciplines, 10(1), pp. 18-

40. 



337 
 

Pal, K. (2023) Internet of things impact on supply chain management. Procedia Computer 

Science, 220, pp. 478-485. 

Palit, T., Bari, A.M. and Karmaker, C.L. (2022) An integrated Principal Component Analysis 

and Interpretive Structural Modeling approach for electric vehicle adoption decisions in 

sustainable transportation systems. Decision Analytics Journal, 4, p. 100119. 

Pan, H., Geng, Y., Dong, H., Ali, M. and Xiao, S. (2019) Sustainability evaluation of secondary 

lead production from spent lead-acid batteries recycling. Resources, Conservation and 

Recycling, 140, pp. 13-22. 

Pandey, A., Brauer, M., Cropper, M.L., Balakrishnan, K., Mathur, P., Dey, S., Turkgulu, B., 

Kumar, G.A., Khare, M., Beig, G. and Gupta, T. (2021) Health and economic impact of air 

pollution in the states of India: The Global Burden of Disease Study 2019. The Lancet 

Planetary Health, 5(1), pp. e25-e38. 

Panghal, A., P, A., Vern, P. and Mor, R.S. (2023) Adoption barriers to green logistics in the 

Indian food industry: A circular economy perspective. International Social Science Journal, 

74(252), pp. 519-538.  

Panigrahi, S.S., Bahinipati, B. and Jain, V. (2019) Sustainable supply chain management: A 

review of literature and implications for future research. Management of Environmental 

Quality, 30(5), pp. 1001-1049.  

Pansare, R., Yadav, G., Garza-Reyes, J.A. and Raosaheb Nagare, M. (2023) Assessment of 

sustainable development goals through industry 4.0 and reconfigurable manufacturing system 

practices. Journal of Manufacturing Technology Management, 34(3), pp. 383-413. 

Panwar, R., Pinkse, J., Cashore, B. and Husted, B.W. (2023) Why corporate sustainability 

initiatives fail to reduce deforestation and what to do about it. Business Strategy and the 

Environment, 32(8), pp. 5121-5127. 

Panzarella, F., Turcanu, C., Abelshausen, B. and Cappuyns, V. (2023) Community capitals and 

(social) sustainability: Use and misuse of asset-based approaches in environmental 

management. Journal of Environmental Management, 329, p. 117122. 

Papoutsi, A. and Sodhi, M.S. (2020) Does disclosure in sustainability reports indicate actual 

sustainability performance?. Journal of Cleaner Production, 260, p. 121049. 

Paras, M.K. and Pal, R. (2020) Reverse logistics in the sustainable fashion supply chain. 

In Supply Chain Management and Logistics in the Global Fashion Sector, Routledge, pp. 216-

232. 

Parchomenko, A., De Smet, S., Pals, E., Vanderreydt, I. and Van Opstal, W. (2023) The circular 

economy potential of reversible bonding in smartphones. Sustainable Production and 

Consumption, 41, pp. 362-378.  

Parida, R., Katiyar, R. and Rajhans, K. (2023) Identification and analysis of critical barriers for 

achieving sustainable development in India. Journal of Modelling in Management, 18(3),      

pp. 727-755. 



338 
 

Park, J. and Brorson, T. (2005) Experiences of and views on third-party assurance of corporate 

environmental and sustainability reports. Journal of Cleaner Production, 13(10-11), pp. 1095-

1106. 

Park, S.R., Kim, S.T. and Lee, H.H. (2022) Green supply chain management efforts of first-

tier suppliers on economic and business performances in the electronics 

industry. Sustainability, 14(3), p. 1836. 

Patterson, J., Schulz, K., Vervoort, J., Van Der Hel, S., Widerberg, O., Adler, C., Hurlbert, M., 

Anderton, K., Sethi, M. and Barau, A. (2017) Exploring the governance and politics of 

transformations towards sustainability. Environmental Innovation and Societal Transitions,  

24, pp. 1-16. 

Patwardhan, B. and Payyappalli, U. (2018) Ayurveda and anti-microbial resistance. Journal of 

Ayurveda and Integrative Medicine, 9(2), p. 85. 

Paudel, D., Neupane, R.C., Sigdel, S., Poudel, P. and Khanal, A.R. (2023) COVID-19 

pandemic, climate change, and conflicts on agriculture: A trio of challenges to global food 

security. Sustainability, 15(10), p. 8280. 

Pawsey, H., Cramer, K.M. and DeBlock, D. (2023) Life satisfaction and Maslow's hierarchy 

of needs: an international analysis of the world values survey. International Journal of 

Happiness and Development. 8(1), pp. 66-79. 

Pazikowska-Sapota, G., Galer-Tatarowicz, K., Dembska, G., Wojtkiewicz, M., Duljas, E., 

Pietrzak, S. and Dzierzbicka-Glowacka, L.A. (2020) The impact of pesticides used at the 

agricultural land of the Puck commune on the environment of the Puck Bay. PeerJ, 8, p. e8789. 

Pearce, D.W. and Turner, R.K. (1989) Economics of natural resources and the environment. 

Johns Hopkins University Press. 

Pearson, J.K. and Derwent, R. (2022) Air Pollution and Climate Change: The Basics. 

Routledge. 

Pedamkar, P. (2021) What is SPSS?. Available [Online]: https://www.educba.com/what-is-

spss/ [Accessed on 07.09.2021]. 

Peimani, N. and Kamalipour, H. (2021) Online education and the COVID-19 outbreak: A case 

study of online teaching during lockdown. Education Sciences, 11(2), p. 72. 

Pellegrini, C., Rizzi, F. and Frey, M. (2018) The role of sustainable human resource practices 

in influencing employee behavior for corporate sustainability. Business Strategy and the 

Environment, 27(8), pp. 1221-1232. 

Pendrill, F., Persson, U.M., Godar, J., Kastner, T., Moran, D., Schmidt, S. and Wood, R. (2019) 

Agricultural and forestry trade drives large share of tropical deforestation emissions. Global 

Environmental Change, 56, pp. 1-10. 



339 
 

Peng, B., Zheng, C., Wei, G. and Elahi, E. (2020) The cultivation mechanism of green 

technology innovation in manufacturing industry: From the perspective of ecological 

niche. Journal of Cleaner Production, 252, p. 119711.  

Pereira, N., Antunes, J. and Barreto, L. (2023) Impact of management and reverse logistics on 

recycling in a war scenario. Sustainability, 15(4), p. 3835. 

Perkins and Wailgum (2017) What is supply chain management (SCM)?. Available [Online]: 

https://www.cio.com/article/2439493/what-is-supply-chain-management-scm-mastering-

logistics-end-to-end.html [Accessed on 08.04.2021]. 

Perotti, S. and Colicchia, C. (2023) Greening warehouses through energy efficiency and 

environmental impact reduction: A conceptual framework based on a systematic literature 

review. The International Journal of Logistics Management, 34(7), pp. 199-234.  

Pettinger, T. (2018) Environmental sustainability – definition and issues. Available [Online]: 

https://www.economicshelp.org/blog/143879/economics/environmental-sustainability-

definition-and-issues/ [Accessed on 19.03.2021]. 

Pettit, T.J., Croxton, K.L. and Fiksel, J. (2019) The evolution of resilience in supply chain 

management: A retrospective on ensuring supply chain resilience. Journal of Business 

Logistics, 40(1), pp. 56-65. 

Pezzey, J. (1992) Sustainability: An interdisciplinary guide. Environmental values, 1(4), pp. 

321-362.  

Piecyk, M., Browne, M., Whiteing, A. and McKinnon, A. eds. (2015) Green logistics: 

Improving the environmental sustainability of logistics. Kogan Page Publishers. 

Pilkington, M. (2020) What is Logistics Management?. Available [Online]: 

https://www.supplychaindigital.com/logistics-1/what-logistics-management [Accessed on 

09.04.2021]. 

Pizzi, S., Caputo, A., Corvino, A. and Venturelli, A. (2020) Management research and the UN 

sustainable development goals (SDGs): A bibliometric investigation and systematic 

review. Journal of cleaner production, 276, p. 124033. 

Plantinga, A. and Scholtens, B. (2021) The financial impact of fossil fuel divestment. Climate 

Policy, 21(1), pp. 107-119. 

Plaue, M. (2023) Descriptive statistics. In Data Science: An Introduction to Statistics and 

Machine Learning. Berlin, Heidelberg: Springer Berlin Heidelberg, p.e7306. 

Polasky, S., Kling, C.L., Levin, S.A., Carpenter, S.R., Daily, G.C., Ehrlich, P.R., Heal, G.M. 

and Lubchenco, J. (2019) Role of economics in analyzing the environment and sustainable 

development. Proceedings of the National Academy of Sciences, 116(12), pp. 5233-5238. 

Ponte, R.C.D.V., Viana, F.L.E. and Silva, M.E. (2023) Diving into the business strategy: The 

strategy tripod's influence on supply chain sustainability orientation. Business Strategy and the 

Environment, 32(4), pp. 2155-2174. 



340 
 

Ponto J. (2015) Understanding and Evaluating Survey Research. Journal of the Advanced 

Practitioner in Oncology, 6(2), pp. 168–171. 

Pope, J., Annandale, D. and Morrison-Saunders, A. (2004) Conceptualising sustainability 

assessment. Environmental Impact Assessment Review, 24(6), pp. 595-616. 

Pot, A.M., Briggs, A.M. and Beard, J.R. (2018) The sustainable development agenda needs to 

include long-term care. Journal of the American Medical Directors Association, 19(9), pp. 

725-727. 

Pozo-Llorente, M.T., Gutiérrez-Pérez, J. and de Poza-Vilches, M.F. (2019) Local Agenda 21 

and sustainable development. Encyclopedia of Sustainability in Higher Education, pp. 1126-

1135. 

Prabhu, S., Daim, T.U. and Meissner, D. (2020) Effective qualification of suppliers in 

manufacturing. Innovation Management in the Intelligent World: Cases and Tools, pp.181-

198. 

Prajapati, H., Kant, R. and Shankar, R. (2019) Bequeath life to death: State-of-art review on 

reverse logistics. Journal of Cleaner Production, 211, pp. 503-520. 

Pramudana, K., Yasa, N., Ekawati, N. and Setiawan, P. (2023) Determinants of operational 

performance of pharmaceutical wholesalers’ companies in Bali province. Uncertain Supply 

Chain Management, 11(3), pp. 961-976. 

Princen, T., Maniates, M., Conca, K. (2002) Confronting Consumption, MIT Press: London, 

UK, ISBN 9780262661287, pp. 1-392. 

Pugh, S.L., Rodgers, J.P., Moughan, J., Bonanni, R., Boparai, J., Chen, R.C., Dignam, J.J. and 

Bruner, D.W. (2021) Do reminder emails and past due notifications improve patient completion 

and institutional data submission for patient-reported outcome measures? Quality of Life 

Research, 30(1), pp. 81-89. 

Puntillo, P. (2023) Circular economy business models: Towards achieving sustainable 

development goals in the waste management sector—Empirical evidence and theoretical 

implications. Corporate Social Responsibility and Environmental Management. 30(2),            

pp. 941-954. 

Purvis, B., Mao, Y. and Robinson, D. (2018) Three pillars of sustainability: In search of 

conceptual origins. Sustainability Science, pp. 1-15. 

Purvis, B., Mao, Y. and Robinson, D. (2019) Three pillars of sustainability: In search of 

conceptual origins. Sustainability Science, 14(3), pp. 681-695. 

Purwendah, E.K., Mangku, D.G.S. and Periani, A. (2019) Dispute Settlements of Oil Spills in 

the Sea Towards Sea Environment Pollution. In First International Conference on Progressive 

Civil Society (ICONPROCS 2019), Atlantis Press, pp. 245-248. 



341 
 

Qian, W., Parker, L. and Zhu, J. (2023) Corporate environmental reporting in the China context: 

The interplay of stakeholder salience, socialist ideology and state power. The British 

Accounting Review, p. 101198. 

Qin, M., Su, C.W., Umar, M., Lobonţ, O.R. and Manta, A.G. (2023) Are climate and 

geopolitics the challenges to sustainable development? Novel evidence from the global supply 

chain. Economic Analysis and Policy, 77, pp. 748-763. 

Qu, S. and Ji, Y. (2023) Sustainable supply chain management and optimisation. Sustainability, 

15(4), p. 3844. 

Quintao, C., Andrade, P. and Almeida, F. (2020) How to improve the validity and reliability 

of a case study approach?. Journal of Interdisciplinary Studies in Education, 9(2), pp. 264-275. 

Quitmann, C., Sauerborn, R., Danquah, I. and Herrmann, A. (2023) ‘Climate change mitigation 

is a hot topic, but not when it comes to hospitals’: A qualitative study on hospital stakeholders’ 

perception and sense of responsibility for greenhouse gas emissions. Journal of Medical 

Ethics, 49(3), pp. 204-210. 

Quon, H. and Jiang, S. (2023) Decision making for implementing non-traditional water 

sources: a review of challenges and potential solutions. Clean Water, 6(1), p. 56. 

Raha, U.K., Kumar, B.R. and Sarkar, S.K. (2021) Policy framework for mitigating land-based 

marine plastic pollution in the Gangetic Delta Region of Bay of Bengal: A review. Journal of 

Cleaner Production, 278, p. 123409. 

Rahardja, U. (2023) Implementation of enterprise resource planning (erp) in indonesia to 

increase the significant impact of management control systems. APTISI Transactions on 

Management (ATM), 7(2), pp. 152-159. 

Rahman, M. and Thurston, G. (2020) The impact of fossil-fuels and biomass combustion on 

outdoor PM2. 5 Mass Associations with Respiratory Emergency Department Visits in Dhaka, 

Bangladesh. In ISEE Conference Abstracts. 

Rahman, T., Ali, S.M., Moktadir, M.A. and Kusi-Sarpong, S. (2020) Evaluating barriers to 

implementing green supply chain management: An example from an emerging 

economy. Production Planning and Control, 31(8), pp. 673-698. 

Rakhmangulov, A., Sladkowski, A., Osintsev, N. and Muravev, D. (2017) Green logistics: 

Element of the sustainable development concept. Part 1. NAŠE MORE: znanstveni časopis za 

more i pomorstvo, 64(3), pp. 120-126. 

Ramamohan, T.V.S. (2023) Inventory behavior. In Managerial Discretion in Imperfect 

Markets, Singapore: Springer Nature Singapore, pp. 109-122. 

Ramesh, B., Saravanan, A., Kumar, P.S., Yaashikaa, P.R., Thamarai, P., Shaji, A. and 

Rangasamy, G. (2023) A review on algae biosorption for the removal of hazardous pollutants 

from wastewater: Limiting factors, prospects and recommendations. Environmental Pollution, 

p. 121572. 



342 
 

Ramos, A., Monteiro, E. and Rouboa, A. (2022) Biomass pre-treatment techniques for the 

production of biofuels using thermal conversion methods: A review. Energy Conversion and 

Management, 270, p. 116271. 

Rani, L., Thapa, K., Kanojia, N., Sharma, N., Singh, S., Grewal, A.S., Srivastav, A.L. and 

Kaushal, J. (2021) An extensive review on the consequences of chemical pesticides on human 

health and environment. Journal of Cleaner Production, 283, p. 124657. 

Rani, M.S. and Rani, M.M. (2019) Sustainable development: Future generations’ 

needs. International Journal of Research in Economics and Social Sciences (IJRESS), 2(1),  

pp. 57-71. 

Ranieri, L., Digiesi, S., Silvestri, B. and Roccotelli, M. (2018) A review of last mile logistics 

innovations in an externalities cost reduction vision. Sustainability, 10(3), p. 782. 

Ranjbari, M., Esfandabadi, Z.S., Zanetti, M.C., Scagnelli, S.D., Siebers, P.O., Aghbashlo, M., 

Peng, W., Quatraro, F. and Tabatabaei, M. (2021) Three pillars of sustainability in the wake of 

COVID-19: A systematic review and future research agenda for sustainable development. 

Journal of Cleaner Production, 297, p. 126660. 

Rasheed, T. (2022) Supply chain sustainability through green practices in manufacturing: A 

case study from Pakistan. South Asian Journal of Operations and Logistics, 1(1), pp. 57-71. 

Rasool, F., Greco, M., Morales-Alonso, G. and Carrasco-Gallego, R. (2023) What is next? The 

effect of reverse logistics adoption on digitalisation and inter-organisational collaboration. 

International Journal of Physical Distribution and Logistics Management, 53(5/6),                    

pp. 563-588. 

Rasool, Y., Zaidi, S.A.H. and Zafar, M.W. (2019) Determinants of carbon emissions in 

Pakistan’s transport sector. Environmental Science and Pollution Research. 26(22), pp. 22907-

22921. 

Rau, H., Goggins, G. and Fahy, F. (2018) From invisibility to impact: Recognising the 

scientific and societal relevance of interdisciplinary sustainability research. Research Policy, 

47(1), pp. 266-276. 

Rawat, A., Joshi, S. and Rai, S.K. (2023) Evaluating the issue of sustainable tourism with a 

system dynamic approach: evidence from Uttarakhand, India. Environment, Development and 

Sustainability, pp.1-28. 

Rayment, C. (2020) Pharmaceutical Industry South Africa India Bilateral. Available [Online]: 

https://www.cgijoburg.gov.in/pdf/Pharmaceutical%20Report%20Approved.pdf [Accessed on 

14.04.2021]. 

Raza, A. (2020) Supply chain planning: The Manufacturer’s guide for accurate planning and 

forecasting. Available [Online]: https://throughput.world/blog/topic/supply-chain-planning/ 

[Accessed on 08.04.2021]. 



343 
 

Raza, H., Ali, A., Rafiq, N., Xing, L., Asif, T. and Jing, C. (2023) Comparison of higher 

education in Pakistan and China: A sustainable development in student’s 

perspective. Sustainability, 15(5), p. 4327. 

Raza, H.A., Amir, R.M., Idrees, M.A., Yasin, M., Yar, G., Farah, N. and Younus, M.N. (2019) 

Residual impact of pesticides on environment and health of sugarcane farmers in Punjab with 

special reference to integrated pest management. Journal Global Innovation Agriculture Social 

Science, 7(2), pp. 79-84. 

Rehman, A., Ma, H., Ozturk, I. and Ulucak, R. (2021) Sustainable development and pollution: 

The effects of CO2 emission on population growth, food production, economic development, 

and energy consumption in Pakistan. Environmental Science and Pollution Research, pp. 1-12. 

Rejeb, A., Rejeb, K., Simske, S.J. and Treiblmaier, H. (2023) Drones for supply chain 

management and logistics: A review and research agenda. International Journal of Logistics 

Research and Applications, 26(6), pp. 708-731. 

Ren, R., Hu, W., Dong, J., Sun, B., Chen, Y. and Chen, Z. (2020) A systematic literature review 

of green and sustainable logistics: Bibliometric analysis, research trend and knowledge 

taxonomy. International Journal of Environmental Research and Public Health, 17(1), p. 261. 

Reynders, P., Kumar, M. and Found, P. (2022) ‘Lean on me’: An integrative literature review 

on the middle management role in lean. Total Quality Management and Business 

Excellence, 33(3-4), pp. 318-354. 

Riazi, A.M., Rezvani, R. and Ghanbar, H. (2023) Trustworthiness in L2 writing research: A 

review and analysis of qualitative articles in the Journal of Second Language Writing. Research 

Methods in Applied Linguistics, 2(3), p. 100065. 

Ricardianto, P., Kholdun, A., Fachrey, K., Nofrisel, N., Agusinta, L., Setiawan, E., Abidin, Z., 

Purba, O., Perwitasari, E. and Endri, E. (2022) Building green supply chain management in 

pharmaceutical companies in Indonesia. Uncertain Supply Chain Management, 10(2), pp. 453-

462. 

Riccardini, F., Biffignandi, S. and Ashong, S. (2023) Sustainability background and literature. 

In Sustainable Practices in Italian Businesses: Environmental, Social and Economic Aspects, 

Cham:  Springer Nature Switzerland,  pp. 1-26.  

Robaj, A. (2023) The rule of law and criminality in the Republic of Kosovo. Acta Universitatis 

Carolinae Iuridica, 69(3), pp. 145-155. 

Robi Kurniawan, Shunsuke Managi (2018) Economic growth and sustainable development in 

Indonesia: An assessment. Bulletin of Indonesian Economic Studies, 54:3, pp. 339-361.  

Rock, J.S., Schnurr, M.A., Kingiri, A., Glover, D., Stone, G.D., Ely, A. and Fischer, K. (2023) 

Beyond the Genome: Genetically modified crops in Africa and the implications for Genome 

Editing. Development and Change, 54(1), pp. 117-142. 



344 
 

Rodrigue, J.P., Slack, B. and Comtois, C. (2017) Green logistics. The handbook of logistics 

and supply-chain management, Handbooks in transport, 2, pp. 339-351. 

Rodrigues, L.H., Lourenço, S.R. and Jorge, R.R. (2019) Application of a model in the 

evaluation of competitiveness in sustainability in factories of the pharmaceutical 

sector. International Journal of Advanced Engineering Research and Science, 6(7),                   

pp. 144-154.  

Rodriguez, N. (2021) About me, you, and us: Understanding sustainability worldviews in the 

United States (Doctoral dissertation, Arizona State University). 

Rodríguez-Espíndola, O., Chowdhury, S., Dey, P.K., Albores, P. and Emrouznejad, A. (2022) 

Analysis of the adoption of emergent technologies for risk management in the era of digital 

manufacturing. Technological Forecasting and Social Change, 178, p. 121562. 

Rodríguez-Serrano, I., Caldés, N., De La Rúa, C., Lechón, Y. and Garrido, A. (2017) Using 

the Framework for Integrated Sustainability Assessment (FISA) to expand the Multiregional 

Input–Output analysis to account for the three pillars of sustainability. Environment, 

Development and Sustainability, 19(5), pp. 1981-1997. 

Ronacher, K., Joosten, S.A., van Crevel, R., Dockrell, H.M., Walzl, G. and Ottenhoff, T.H. 

(2015) Acquired immunodeficiencies and tuberculosis: focus on HIV/AIDS and diabetes 

mellitus. Immunological Reviews, 264(1), pp. 121-137. 

Roncoli, C., Chandakas, E. and Kaparias, I. (2023) Estimating on-board passenger comfort in 

public transport vehicles using incomplete automatic passenger counting data. Transportation 

Research Part C: Emerging Technologies, 146, p. 103963. 

Roni, S.M., Merga, M.K. and Morris, J.E. (2020) Conducting Quantitative Research in 

Education. Berlin/Heidelberg, Germany: Springer. 

Rosano, M., Cagliano, A.C. and Mangano, G. (2022) Investigating the environmental 

awareness of logistics service providers. The case of Italy. Cleaner Logistics and Supply 

Chain, 5, p. 100083. 

Rosati, F. and Faria, L.G. (2019) Addressing the SDGs in sustainability reports: The 

relationship with institutional factors. Journal of cleaner production, 215, pp. 1312-1326. 

Rosati, F. and Faria, L.G.D. (2019) Business contribution to the sustainable development 

agenda: Organisational factors related to early adoption of SDG reporting. Corporate Social 

Responsibility and Environmental Management, 26(3), pp. 588-597. 

Roschangar, F., Sheldon, R.A. and Senanayake, C.H. (2015) Overcoming barriers to green 

chemistry in the pharmaceutical industry–the Green Aspiration Level™ concept. Green 

Chemistry, 17(2), pp. 752-768. 

Roscoe, S. and Blome, C. (2016) A framework for the adoption of redistributed manufacturing 

in pharmaceutical supply chains (Version 1). University of Sussex.  



345 
 

Roscoe, S., Subramanian, N., Jabbour, C.J. and Chong, T. (2019) Green human resource 

management and the enablers of green organisational culture: Enhancing a firm's 

environmental performance for sustainable development. Business Strategy and the 

Environment, 28(5), pp. 737-749. 

Rosenberg, E. (2021) Population growth and sustainable development. Available [Online]: 

http://www.enviropaedia.com/topic/default.php?topic_id=198#:~:text=Population%20growth

%20will%20also%20result,thus%20polluting%20the%20water%20supply  [Accessed 

12.01.2022]. 

Rosenthal, K. and Lütz, S. (2018) Recent developments and challenges of biocatalytic 

processes in the pharmaceutical industry. Current Opinion in Green and Sustainable 

Chemistry, 11. pp. 58-64. 

Rossi, E., Bertassini, A.C., dos Santos Ferreira, C., do Amaral, W.A.N. and Ometto, A.R. 

(2020) Circular economy indicators for organisations considering sustainability and business 

models: Plastic, textile and electro-electronic cases. Journal of Cleaner Production, 247,          

p. 119137. 

Rossi, J., Bianchini, A. and Guarnieri, P. (2020) Circular economy model enhanced by 

intelligent assets from industry 4.0: The proposition of an innovative tool to analyze case 

studies. Sustainability, 12(17), p. 7147.  

Rousan, A.A., Alkheder, S., Sa'ed, A. and Dabbas, M.A. (2018) Green transportation: 

increasing fuel consumption efficiency through HHO gas injection in diesel 

vehicles. International Journal of Global Warming, 14(3), pp. 372-384.  

Routroy, S.R. (2009) Antecedents and drivers for green supply chain management 

implementation in manufacturing environment. ICFAI Journal of Supply Chain Management, 

6(1), pp. 20-35. 

Routt, S. (2021) The Return on Investment (ROI) of Sustainable Business. Available [Online]: 

https://greenbusinessbureau.com/sustainability-benefits/the-return-on-investment-of-

sustainable-business/ [Accessed on 03.02.2021]. 

Roy, S. (2023) Types and Development of Transportation Infrastructure. In Disturbing 

Geomorphology by Transportation Infrastructure: Problem, Prospect, and Solution, Cham: 

Springer International Publishing, pp. 19-46. 

Ruggerio, C.A. (2021) Sustainability and sustainable development: A review of principles and 

definitions. Science of the Total Environment, 786, p. 147481. 

Ryu, S. (2020) The role of mixed methods in conducting design-based research. Educational 

Psychologist, 55(4), pp. 232-243. 

Sabadash, V. and Denysenko, P. (2018) Economic and social dimensions of ecological 

conflicts: root causes, risks, prevention and mitigation measures. International Journal of 

Environmental Technology and Management, 21(5-6), pp. 273-288. 



346 
 

Sabell, H. (2021) What is the difference between the logistics industry and transportation?. 

Available [Online]: https://collegeforadultlearning.edu.au/logistics-industry-and-

transportation/ [Accessed on 09.04.2021]. 

Saberi, S., M., Sarkis, J. and Shen, L. (2019) Blockchain technology and its relationships to 

sustainable supply chain management. International Journal of Production Research, 57(7), 

pp. 2117-2135. 

Sachs, J., Kroll, C., Lafortune, G., Fuller, G. and Woelm, F. (2021) Sustainable development 

report 2021. Cambridge University Press. 

Sadiq, M., Chavali, K., Kumar, V.A., Wang, K.T., Nguyen, P.T. and Ngo, T.Q. (2023) Unveiling 

the relationship between environmental quality, non-renewable energy usage and natural 

resource rent: Fresh insights from ten asian economies. Resources Policy, 85, p. 103992. 

Saeed, B.B., Afsar, B., Hafeez, S., Khan, I., Tahir, M. and Afridi, M.A. (2019) Promoting 

employee's proenvironmental behavior through green human resource management 

practices. Corporate Social Responsibility and Environmental Management, 26(2), pp. 424-

438. 

Safepharma.org (2018) The Environmental Impact of Pharmaceutical Manufacturing: How 

does industry address its own waste?. Available [Online]: http://saferpharma.org/wp-

content/uploads/2018_PharmaceuticalIndustryReport_WEB.pdf [Accessed on 14.04.2021]. 

Sahoo, S., Kumar, A. and Upadhyay, A. (2023) How do green knowledge management and 

green technology innovation impact corporate environmental performance? Understanding the 

role of green knowledge acquisition. Business Strategy and the Environment, 32(1), pp. 551-

569. 

Said, M. (2023) An overview of impact of agrochemicals on human health and natural 

environment. Scientific Research Communications, 3(2), pp. 32-39.  

Sainati, T., Locatelli, G. and Mignacca, B. (2023) Social sustainability of energy 

infrastructures: The role of the programme governance framework. Energy, p. 128630. 

Sajjad, A., Eweje, G. and Tappin, D. (2015) Sustainable supply chain management: motivators 

and barriers. Business Strategy and the Environment, 24(7), pp. 643-655. 

Sánchez, L.C. and Martínez, S.L. (2023) Visualizing the scientific landscape on sustainable 

consumption research in Web of Science. Responsibility and Sustainability, 8(1), pp. 42-51. 

Sandvik, I.M. and Stubbs, W. (2019) Circular fashion supply chain through textile-to-textile 

recycling. Journal of Fashion Marketing and Management: An International Journal, 23(3), 

pp. 366-381). 

Sanesi, G., Salbitano, F., Aalmo, G.O., Chen, W., Ostoic, S.K., Wilkes-Allemann, J. and 

Davies, C. (2023) Urban sustainable futures: concepts and policies leading to biocities. 

In Transforming Biocities: Designing Urban Spaces Inspired by Nature, Cham: Springer 

International Publishing, pp. 27-57. 



347 
 

Sapkota, B. and Pariatamby, A. (2023) Pharmaceutical waste management system–Are the 

current techniques sustainable, eco-friendly and circular? A review. Waste Management, 168, 

pp. 83-97. 

SAQA (2022) Level Descriptors for the South African National Qualifications. Available 

[Online]: https://www.saqa.org.za/docs/misc/2012/level_descriptors.pdf [Accessed on 

15.12.2021]. 

Sarkar, J.G., Sarkar, A. and Sreejesh, S. (2023) Developing responsible consumption behaviors 

through social media platforms: Sustainable brand practices as message cues. Information 

Technology and People, 36(2), pp. 532-563. 

Sarkis, J. (2001) Manufacturing’s role in corporate environmental sustainability‐Concerns for 

the new millennium. International Journal of Operations and Production Management, 

21(5/6), pp. 666-686.  

Sarkis, J. and Zhu, Q. (2018) Environmental sustainability and production: Taking the road 

less travelled. International Journal of Production Research, 56(1-2), pp. 743-759. 

Sathish, T. (2019) Profit maximisation in reverse logistics based on disassembly scheduling 

using hybrid bee colony and bat optimisation. Transactions of the Canadian Society for 

Mechanical Engineering, 43(4), pp. 551-559. 

Sathish, T. and Jayaprakash, J. (2017) Optimising supply chain in reverse 

logistics. International Journal of Mechanical and Production Engineering Research and 

Development, 7(6), pp. 551-560. 

Sathya, R., Arasu, M.V., Al-Dhabi, N.A., Vijayaraghavan, P., Ilavenil, S. and Rejiniemon, T.S. 

(2023) Towards sustainable wastewater treatment by biological methods–A challenges and 

advantages of recent technologies. Urban Climate, 47, p. 101378. 

Sati, M. and Verma, M. (2021) Fundamentals of energy: Its potentials and achievements. 

In Renewable Energy and Green Technology, pp. 1-12, CRC Press. 

Sauls, T. (2020) NQF Levels – What do They Mean?. Available [Online]: 

https://www.skillsacademy.co.za/nqf-levels-what-do-they-mean/  [Accessed on 15.12.2021]. 

Saxena, N., Sarkar, B., Wee, H.M., Reong, S., Singh, S.R. and Hsiao, Y.L. (2023) A reverse 

logistics model with eco-design under the Stackelberg-Nash equilibrium and centralized 

framework. Journal of Cleaner Production, 387, p. 135789. 

Saysel, A.K., Barlas, Y. and Yenigün, O. (2002) Environmental sustainability in an agricultural 

development project: A system dynamics approach. Journal of environmental 

management, 64(3), pp. 247-260.  

Schaltegger, S. and Wagner, M. (2017) Managing the business case for sustainability: The 

integration of social, environmental and economic performance. Routledge. 

Schlüter, L., Kørnøv, L., Mortensen, L., Løkke, S., Storrs, K., Lyhne, I. and Nors, B. (2023) 

Sustainable business model innovation: Design guidelines for integrating systems thinking 



348 
 

principles in tools for early-stage sustainability assessment. Journal of Cleaner 

Production, 387, p. 135776. 

Schneller, E., Abdulsalam, Y., Conway, K. and Eckler, J. (2023) Strategic management of the 

health care supply chain. John Wiley and Sons. 

Schoch, K. (2020) Case study research. Research design and methods: An applied guide for 

the scholar-practitioner, pp. 245-258. 

Schoor, M., Arenas-Salazar, A.P., Torres-Pacheco, I., Guevara-González, R.G. and Rico-

García, E. (2023) A review of sustainable pillars and their fulfillment in Agriculture, 

Aquaculture, and Aquaponic Production. Sustainability, 15(9), p. 7638. 

Schroeder, P. and Anantharaman, M. (2017) “Lifestyle Leapfrogging” in emerging economies: 

Enabling systemic shifts to sustainable consumption. Journal of Consumer Policy, 40(1), pp. 

3-23. 

Scotti, F., Fabricatore, N., Sepiacci, P. and Manca, D. (2017) A MOO approach towards 

sustainable process design: integrating the three pillars of sustainability. In Computer Aided 

Chemical Engineering, Elsevier, 40, pp. 637-642. 

Scown, M.W., Brady, M.V. and Nicholas, K.A. (2020) Billions in misspent EU agricultural 

subsidies could support the sustainable development goals. One Earth, 3(2), pp. 237-250. 

Sellitto, M.A. (2018) Reverse logistics activities in three companies of the process industry. 

Journal of Cleaner Production, 187, pp. 923-931. 

Seman, N.A.A., Govindan, K., Mardani, A., Zakuan, N., Saman, M.Z.M., Hooker, R.E. and 

Ozkul, S. (2019) The mediating effect of green innovation on the relationship between green 

supply chain management and environmental performance. Journal of Cleaner Production, 

229, pp. 115-127. 

Serageldin, I. (1994) Water supply, sanitation, and environmental sustainability: The financing 

challenge. No. 13728, The World Bank, p. 1. 

Seroka-Stolka, O. and Ociepa-Kubicka, A. (2019) Green logistics and circular 

economy. Transportation Research Procedia, 39, pp. 471-479. 

Sesele, K. and Marais, L. (2023) Mine closure, women, and crime in Matjhabeng, South 

Africa. Geographical Research, 61(1), pp. 18-31. 

Setiawan, H., Tarigan, Z. and Siagian, H. (2023) Digitalisation and green supply chain 

integration to build supply chain resilience toward better firm competitive 

advantage. Uncertain Supply Chain Management, 11(2), pp. 683-696. 

Sgqolana, T. (2021) South Africa: Worst in 100 years - Drought in all three Cape provinces 

Declared a National Disaster. Available [Online]:  

https://allafrica.com/stories/202107220210.html [Accessed on 04.01.2021]. 



349 
 

Sgroi, M., Vagliasindi, F.G. and Roccaro, P. (2018) Feasibility, sustainability and circular 

economy concepts in water reuse. Current Opinion in Environmental Science and Health, 2,  

pp. 20-25. 

Shad, M.K., Lai, F.W., Fatt, C.L., Klemeš, J.J. and Bokhari, A. (2019) Integrating sustainability 

reporting into enterprise risk management and its relationship with business performance: A 

conceptual framework. Journal of Cleaner Production, 208, pp. 415-425. 

Shah, S.N., Manzoor, S. and Asim, M. (2021) Impact of industrial pollution on our 

society. Pakistan Journal of Science, 73(1), p. 222. 

Shahi, G.K., Dirkson, A. and Majchrzak, T.A. (2021) An exploratory study of COVID-19 

misinformation on Twitter. Online social networks and media, 22, p. 100104. 

Shahzad, M., Rehman, S.U., Zafar, A.U. and Masood, K. (2023) Sustainable sourcing for a 

sustainable future: The role of organisational motives and stakeholder pressure. Operations 

Management Research, pp.1-16. 

Shahzad, M.A., Jianguo, D. and Junaid, M. (2023) Impact of green HRM practices on 

sustainable performance: Mediating role of green innovation, green culture, and green 

employees’ behavior. Environmental Science and Pollution Research, pp.1-24. 

Shakirat A. B. (2018) Government spending on infrastructure and economic growth in Nigeria. 

Economic Research-Ekonomska Istraživanja, 31:1, pp. 997-1014. 

Shamsuddoha, M., Kashem, M.A. and Nasir, T. (2023) Smart transportation logistics: 

Achieving supply chain efficiency with green initiatives. In Data Analytics for Supply Chain 

Networks, Cham: Springer International Publishing, pp. 243-258. 

Shamsuzzoha, A., Ndzibah, E. and Kettunen, K. (2020) Data-driven sustainable supply chain 

through centralized logistics network: Case study in a Finnish pharmaceutical distributor 

company. Current Research in Environmental Sustainability, 2, p. 100013. 

Shao, S., Hu, Z., Cao, J., Yang, L. and Guan, D. (2020) Environmental regulation and 

enterprise innovation: a review. Business Strategy and the Environment, 29(3), pp. 1465-1478. 

Sharabati, A., Almokdad, N., Marei, A. and Abusaimeh, H. (2023) Competitive strategy 

development through green supply chain practices. Uncertain Supply Chain 

Management, 11(4), pp. 1507-1518. 

Sharabati, A.A.A. (2021) Green supply chain management and competitive advantage of 

Jordanian pharmaceutical industry. Sustainability, 13(23), p. 13315. 

Sharma, A. and Singh, G. (2021) Conceptualizing corporate social responsibility practice: an 

integration of obligation and opportunity. Social Responsibility Journal, 18(8), pp. 1393-1408.  

Sharma, K. and Joshi, P. (2023) A study on awareness level of investment through systematic 

plans in mutual funds amongst people residing in North Ahmedabad. Sachetas, 2(3), pp. 31-

42. 



350 
 

Sharma, M., Chaturvedi, U., Dangayach, G.S. and Sarkar, P. (2020) Exploring sustainability 

in Indian pharmaceutical industry. In Enhancing Future Skills and Entrepreneurship, Cham: 

Springer International Publishing,  pp. 89-99. 

Sharma, M., Sehrawat, R., Giannakis, M. and Dwivedi, Y.K. (2023) Learnings from industry 

4.0 for transitioning towards industry 4.0+: challenges and solutions for Indian pharmaceutical 

sector. Annals of operations research, pp.1-28. 

Sharma, N., Saha, R., Sreedharan, V.R. and Paul, J. (2020) Relating the role of green self‐

concepts and identity on green purchasing behavior: An empirical analysis. Business Strategy 

and the Environment, 29(8), pp. 3203-3219. 

Sharma, N.K., Govindan, K., Lai, K.K., Chen, W.K. and Kumar, V. (2021) The transition from 

linear economy to circular economy for sustainability among SMEs: A study on prospects, 

impediments, and prerequisites. Business Strategy and the Environment, 30(4), pp. 1803-1822. 

Sharma, S. and Tiley, A. (2021) Environmental sustainability in the pharmaceutical industry. 

In Climate Change and the Health Sector, Routledge India, pp. 195-203. 

Shashi, M. (2022) The sustainability strategies in the pharmaceutical supply chain: A 

Qualitative Research. International Journal of Engineering and Advanced Technology, 11(6), 

pp. 90-95. 

Shebitz, D.J., Agnew, L.P., Kerns, S., Oviedo, A. and Ha, J. (2023) Let it Grow (Back): A call 

for the conservation of secondary forests as medicinal plant habitat. Ethnobiology 

Letters, 14(2), pp. 37-46. 

Sheldon, R.A. (2018) Metrics of green chemistry and sustainability: Past, present, and 

future. ACS Sustainable Chemistry and Engineering, 6(1), pp. 32-48. 

Shenoy, V. and Uchil, R. (2018) Influence of cultural environment factors in creating employee 

experience and its impact on employee engagement: An employee perspective. International 

Journal of Business Insights and Transformation, 11(2), pp. 18-23. 

Shevchenko, T., Saidani, M., Ranjbari, M., Kronenberg, J., Danko, Y. and Laitala, K. (2023) 

Consumer behavior in the circular economy: Developing a product-centric framework. Journal 

of Cleaner Production, 384, p. 135568. 

Shi, L., Han, L., Yang, F. and Gao, L. (2019) The evolution of sustainable development theory: 

Types, goals, and research prospects. Sustainability, 11(24), p. 7158. 

Shin, S. and Cho, M. (2022) Green supply chain management implemented by suppliers as 

drivers for SMEs environmental growth with a focus on the restaurant industry. Sustainability, 

14(6), p. 3515. 

Shindell, D. and Smith, C.J. (2019) Climate and air-quality benefits of a realistic phase-out of 

fossil fuels. Nature, 573(7774), pp. 408-411. 



351 
 

Short, J.L., Toffel, M.W. and Hugill, A.R. (2016) Monitoring global supply chains. Strategic 

Management Journal, 37(9), pp. 1878-1897. 

Shorten, A., and Smith, J. (2017) Mixed methods research: Expanding the evidence base 

nursing, p. 74-75. 

Shu, H., Zhan, L., Lin, X. and Zhou, X. (2023) Coordination measure for coupling system of 

digital economy and rural logistics: An evidence from China. Plos one, 18(4), p. e0281271. 

Silva, S. (2021) Corporate contributions to the sustainable development goals: An empirical 

analysis informed by legitimacy theory. Journal of Cleaner Production, 292, p. 125962. 

Silvestre, B.S. and Ţîrcă, D.M. (2019) Innovations for sustainable development: Moving 

toward a sustainable future. Journal of Cleaner Production, 208, pp. 325-332. 

Simm, N. (2021) Greening logistics: Implementation of green logistics practices through 

interaction. Doctoral dissertation, Linköping University Electronic Press. 

Simpson, N.P., Andrews, T.M., Krönke, M., Lennard, C., Odoulami, R.C., Ouweneel, B., 

Steynor, A. and Trisos, C.H. (2021) Climate change literacy in Africa. Nature Climate Change, 

11(11), pp. 937-944. 

Sindhwani, R., Jayaram, J. and Saddikuti, V. (2023) Ripple effect mitigation capabilities of a 

hub and spoke distribution network: An empirical analysis of pharmaceutical supply chains in 

India. International Journal of Production Research, 61(8), pp. 2795-2827. 

Singh, S., Singh, J., Goyal, S.B., Sehra, S.S., Ali, F., Alkhafaji, M.A. and Singh, R. (2023) A 

novel framework to avoid traffic congestion and air pollution for sustainable development of 

smart cities. Sustainable Energy Technologies and Assessments, 56, p. 103125. 

Singh, V.P., Yadav, S., Yadav, K.K. and Yadava, R.N. (2022) An overview on environmental 

degradation and mitigation. Environmental Degradation: Challenges and Strategies for 

Mitigation,  pp. 3-15. 

Siripipatthanakul, S., Phuangsuwan, P., Sriboonruang, P. and Auttawechasakoon, P. (2023) 

Green human resource management and its effect on environmental performance: The essential 

of green transition education. World Journal of English and Linguistic Studies, 1(1), pp. 1-8. 

Sirisawat, P. and Kiatcharoenpol, T. (2018) Fuzzy AHP-TOPSIS approaches to prioritizing 

solutions for reverse logistics barriers. Computers and Industrial Engineering, 117, pp. 303-

318. 

Skalli, D., Charkaoui, A., Cherrafi, A., Shokri, A., Garza-Reyes, J.A. and Antony, J. (2023) 

Analysis of factors influencing Circular-Lean-Six Sigma 4.0 implementation considering 

sustainability implications: An exploratory study. International Journal of Production 

Research, pp. 1-28. 

Skalli, D., Charkaoui, A., Cherrafi, A., Shokri, A., Garza-Reyes, J.A. and Antony, J. (2023) 

Analysis of factors influencing Circular-Lean-Six Sigma 4.0 implementation considering 



352 
 

sustainability implications: An exploratory study. International Journal of Production 

Research, pp. 1-28. 

Sodhi, M. and Tang, C.S. (2017) Supply chains built for speed and customisation. MIT Sloan 

Management Review, 58(4), p. 58419. 

Sodhi, M.S. and Tang, C.S. (2021) Supply chain management for extreme conditions: research 

opportunities. Journal of Supply Chain Management, 57(1), pp. 7-16. 

Sodhi, M.S., Tang, C.S. and Willenson, E.T. (2023) Research opportunities in preparing supply 

chains of essential goods for future pandemics. International Journal of Production Research, 

61(8), pp. 2416-2431. 

Sodiq, A.O., Oluwatosin, A.A. and Samuel, O.O. (2017) Assessment of the impact of 

pharmaceutical industry effluents on quality of nearby River. Journal of Ecological Science 

and Environmental Engineering, 4(6), pp. 114-118. 

Sohns, T.M., Aysolmaz, B., Figge, L. and Joshi, A. (2023) Green business process management 

for business sustainability: A case study of manufacturing small and medium-sized enterprises 

(SMEs) from Germany. Journal of Cleaner Production, 401, p. 136667. 

Sönnichsen, S.D. and Clement, J. (2020) Review of green and sustainable public procurement: 

Towards circular public procurement. Journal of Cleaner Production, 245, p. 118901. 

Sood, N., Mulligan, K. and Zhong, K. (2021) Do companies in the pharmaceutical supply chain 

earn excess returns?. International Journal of Health Economics and Management, 21(1), pp. 

99-114. 

Sovacool, B.K. (2017) Reviewing, reforming, and rethinking global energy subsidies: Towards 

a political economy research agenda. Ecological Economics, 135, pp. 150-163. 

Spangenberg, J.H. (2005) Economic sustainability of the economy: Concepts and 

indicators. International journal of sustainable development,  8(1-2), pp. 47-64. 

Spendedge.com (2019) Why an effective purchasing strategy is vital for the growth of 

businesses. Available [Online]:  https://www.spendedge.com/blogs/effective-purchasing-

strategy-for-businesses  [Accessed on 08.04.2021]. 

Speranza, M.G. (2018) Trends in transportation and logistics. European Journal of 

Operational Research, 264(3), pp. 830-836. 

Sperber, A.D., Bor, S., Fang, X., Bangdiwala, S.I., Drossman, D.A., Ghoshal, U.C., Simren, 

M., Tack, J., Whitehead, W.E., Dumitrascu, D.L. and Fukudo, S. (2023) Face‐to‐face 

interviews versus Internet surveys: Comparison of two data collection methods in the Rome 

foundation global epidemiology study: Implications for population‐based 

research. Neurogastroenterology and Motility, p. e14583. 

Srivastava, P. (2022) Green Supply Chain and Logistics Management in Oil and Gas Sector A 

study of Sustainability Measures and their Outcomes (Doctoral dissertation, School of 

Petroleum Management). 



353 
 

Srivastava, S., Dey, S.K., Sharma, S. and Ratilla, M. (2023) Adoption of sustainable practices 

by Asian hotels: gaps in academia. Worldwide Hospitality and Tourism Themes, 15(3),            

pp. 220-230. 

Stadelmann-Steffen, I., Eder, C., Harring, N., Spilker, G. and Katsanidou, A. (2021) A 

framework for social tipping in climate change mitigation: What we can learn about social 

tipping dynamics from the chlorofluorocarbons phase-out. Energy Research and Social 

Science, 82, p. 102307. 

Stahl, G.K., Brewster, C.J., Collings, D.G. and Hajro, A. (2020) Enhancing the role of human 

resource management in corporate sustainability and social responsibility: A multi-stakeholder, 

multidimensional approach to HRM. Human Resource Management Review, 30(3), p. 100708. 

Stange, M., Barrett, R.D. and Hendry, A.P. (2021) The importance of genomic variation for 

biodiversity, ecosystems and people. Nature Reviews Genetics, 22(2), pp. 89-105. 

Starr, C. and Whipple, C. (2019) Risks of risk decisions. In Risk in the Technological Society, 

Routledge, pp. 217-239. 

Steyn, H., Van Waveren, C.C. and Tshuma, B. (2020) An exploratory case study to validate a 

method for investigating the role of PMOs in knowledge transfer. South African Journal of 

Industrial Engineering, 31(2), pp. 143-155. 

Stock, T., Obenaus, M., Kunz, S. and Kohl, H. (2018) Industry 4.0 as enabler for a sustainable 

development: A qualitative assessment of its ecological and social potential. Process Safety 

and Environmental Protection, 118, pp. 254-267. 

Stockemer, D. and Bordeleau, J.N. (2023) Quantitative Methods for the Social Sciences: A 

practical introduction with examples in R., Springer Nature. 

Stocker, F., de Arruda, M.P., de Mascena, K.M. and Boaventura, J.M. (2020) Stakeholder 

engagement in sustainability reporting: A classification model. Corporate Social 

Responsibility and Environmental Management, 27(5), pp. 2071-2080. 

Story, D.A. and Tait, A.R. (2019) Survey research. Anesthesiology, 130(2), pp. 192-202. 

Strange, T. and Bayley, A. (2008) Sustainable development: Linking economy. Society, 

Environment. pp. 11-134. 

Stranieri, S., Ricci, E.C. and Banterle, A. (2017) Convenience food with environmentally-

sustainable attributes: A consumer perspective. Appetite, 116, pp. 11-20. 

Stroumpoulis, A. and Kopanaki, E. (2022) Theoretical perspectives on sustainable supply chain 

management and digital transformation: A literature review and a conceptual 

framework. Sustainability, 14(8), p. 4862. 

Su, J., Li, C., Zeng, Q., Yang, J. and Zhang, J. (2019) A green closed-loop supply chain 

coordination mechanism based on third-party recycling. Sustainability, 11(19), p. 5335. 



354 
 

Su, Y., Duan, H., Wang, Z., Song, G., Kang, P. and Chen, D. (2020) Characterising the 

environmental impact of packaging materials for express delivery via life cycle 

assessment. Journal of Cleaner Production, 274, p. 122961. 

Su, Y., Liang, Y., Chai, L., Han, Z., Ma, S., Lyu, J., Li, Z. and Yang, L. (2019) Water 

degradation by China’s fossil fuels production: A life cycle assessment based on an input-

output model. Sustainability, 11(15), p. 4130. 

Suhandi, V. and Chen, P.S. (2023) Closed-loop supply chain inventory model in the 

pharmaceutical industry toward a circular economy. Journal of Cleaner Production, 383,         

p. 135474. 

Sujová, A. and Simanová, L. (2021) Improvement of production process capability: A case 

study of two furniture companies. Engineering Management in Production and Services, 13(3), 

pp. 37-49.  

Šumah, S. (2018) Corruption, Causes and Consequences. Trade and Global Market. Available 

[Online]: https://www.intechopen.com/chapters/58969 [Accessed 12.01.2022]. 

Sun, C.M., Lin, K.Y. and Lai, Y.H. (2023) Protective shields: the drivers of adopting 

information security standards and complementarity with different security 

standards. International Journal of Services and Standards, 13(3-4), pp. 195-220. 

Sun, H., Mohsin, M., Alharthi, M. and Abbas, Q. (2020) Measuring environmental 

sustainability performance of South Asia. Journal of Cleaner Production, 251, p. 119519. 

Sun, J., Yue, L., Li, X. and Dai, M. (2023) Environmental governance in China: The effects of 

policy clarity, career concerns, and new appointed officials on pollution control. Policy Studies 

Journal, 51(2), pp. 397-417. 

Sun, X., Sun, M., Chao, Y., Shang, X., Wang, H., Pan, H., Yang, Q., Lou, Y. and Zhuge, Y. 

(2023) Effects of lead pollution on soil microbial community diversity and biomass and on 

invertase activity. Soil Ecology Letters, 5(1), pp. 118-127. 

Suraharta, I.M., Djajasinga, N., Fauziah, L., Andayani, S.U. and Mashudi, M. (2023) 

Evaluating the business viability of sustainable transportation initiatives: A case study of green 

logistics implementation. Branding: Jurnal Manajemen dan Bisnis, 2(1), pp. 65-76. 

Sureeyatanapas, P., Poophiukhok, P. and Pathumnakul, S. (2018) Green initiatives for logistics 

service providers: An investigation of antecedent factors and the contributions to corporate 

goals. Journal of Cleaner Production, 191, pp. 1-14. 

Suryanto, T., Haseeb, M. and Hartani, N.H. (2018) The correlates of developing green supply 

chain management practices: Firms level analysis in Malaysia. International Journal of Supply 

Chain Management, 7(5), p. 316. 

Sutton, P. (2004) A perspective on environmental sustainability. Paper on the Victorian 

Commissioner for Environmental Sustainability, pp. 1-32.  



355 
 

Svenfelt, Å., Alfredsson, E.C., Bradley, K., Fauré, E., Finnveden, G., Fuehrer, P., Gunnarsson-

Östling, U., Isaksson, K., Malmaeus, M., Malmqvist, T. and Skånberg, K. (2019) Scenarios for 

sustainable futures beyond GDP growth 2050. pp. 1-14. 

Swaen, V. and Maon, F. (2019) Corporate social responsibility in supply chains. Intech. 

Sweeney, J. R. (2020) The cost and benefits of measuring sustainability. Available [Online]: 

https://kb.gcsu.edu/fac-staff/1 [Accessed on 03.02.2021]. 

Swisher, S. (2006) The Park Place Economist.  Sustainable Production: Definition, 

comparison and application. 14,  pp. 88- 94. 

Synoracki, O. (2019) Saving Money with Zero Waste. Available: 

https://www.clf.org/blog/zero-waste-saves-

money/#:~:text=So%2C%20naturally%2C%20one%20way%20to,to%20reduce%20our%20t

rash%20altogether.andtext=Composting%20it%20instead%20can%20cut,or%20build%20a%

20compost%20bin)  [Accessed on 18.02.2022]. 

Szymańska, O., Adamczak, M. and Cyplik, P. (2017) Logistics 4.0-a new paradigm or set of 

known solutions?. Research in Logistics and Production, 7(4), pp. 299-310.  

Taddese, G., Durieux, S. and Duc, E. (2020) Sustainability performance indicators for additive 

manufacturing: A literature review based on product life cycle studies. The International 

Journal of Advanced Manufacturing Technology, 107(7), pp. 3109-3134. 

Taghavi, E., Fallahpour, A., Wong, K.Y. and Hoseini, S.A. (2021) Identifying and prioritizing 

the effective factors in the implementation of green supply chain management in the 

construction industry. Sustainable Operations and Computers, 2, pp. 97-106. 

Tait, K.D. (2012) Encyclopaedia of Occupational Health and Safety. Available [Online]: 

https://www.ilo.org/safework/info/publications/WCMS_113329/lang--en/index.htm 

[Accessed on 14.04.2021]. 

Takunda, S. and Steven, J. (2023) Medical solid waste management status in 

Zimbabwe. Journal of Material Cycles and Waste Management, 25(2), pp. 717-732. 

Tan, B.Q., Wang, F., Liu, J., Kang, K. and Costa, F. (2020) A blockchain-based framework for 

green logistics in supply chains. Sustainability, 12(11), p. 4656. 

Tao, Y., Zhu, S., Smith, J., Lakhani, N. and You, F. (2023) Environmental Sustainability of the 

Globalized Pharmaceutical Supply Chains: The Case of Tenofovir Disoproxil Fumarate. ACS 

Sustainable Chemistry and Engineering, 11(17), pp. 6510-6522. 

Tapia-Ubeda, F.J., Isbej Muga, J.A. and Polanco-Lahoz, D.A. (2021) Greening factor 

framework integrating sustainability, green supply chain management, and circular economy: 

The Chilean case. Sustainability, 13(24), p. 13575. 



356 
 

Tarigan, Z.J.H., Siagian, H. and Jie, F. (2021) Impact of enhanced Enterprise Resource 

Planning (ERP) on firm performance through green supply chain 

management. Sustainability, 13(8), p. 4358. 

Tassinari, F. and Sarmiento, L. (2023) Congestion, Air Quality, and Space. In Handbook of 

Labor, Human Resources and Population Economics. Cham: Springer International Publishing, 

pp. 1-18. 

Taylor, K.M. and Vachon, S. (2018) Empirical research on sustainable supply chains: IJPR’s 

contribution and research avenues. International Journal of Production Research, 56(1-2),   

pp. 950-959. 

Tecam (2019) 10 Examples of green technology. Available [Online]: 

https://www.tecamgroup.com/10-examples-of-green-technology/ [Accessed on: 06/04/2021]. 

Teoman, S. (2020) Achieving the customized “rights” of logistics by adopting novel 

technologies: A conceptual approach and literature review. UTMS Journal of 

Economics, 11(2), pp. 231-242. 

Tetteh, L.A., Agyenim-Boateng, C. and Simpson, S.N.Y. (2023) Institutional pressures and 

strategic response to auditing implementation of sustainable development goals: The role of 

public sector auditors. Journal of Applied Accounting Research, 24(2), pp. 403-423. 

Texasdisposal.com (2021) Land pollution: Causes, effects, and prevention. Available [Online]: 

https://www.texasdisposal.com/blog/land-pollution/ [Accessed on 19.01.2022]. 

Thacker, S., Adshead, D., Fay, M., Hallegatte, S., Harvey, M., Meller, H., O’Regan, N., 

Rozenberg, J., Watkins, G. and Hall, J.W. (2019) Infrastructure for sustainable development. 

Nature Sustainability, 2(4), pp. 324-331. 

The United Nations Environmental protection agency (2022) What is a circular economy?. 

Available [Online]: https://www.epa.gov/recyclingstrategy/what-circular-economy [Accessed 

on 04.01.2021]. 

Thea Noordeloos (2018) Sustainable tourism development in Amsterdam Oud-West. Research 

in Hospitality Management 8:1, pp. 73-78.  

Theguardian.com (2014) Best practices in sustainability: Ford, Starbucks and more. Available 

[Online]: https://www.theguardian.com/sustainable-business/blog/best-practices-

sustainability-us-corporations-ceres [Accessed on: 18/01/2019]. 

Thomas, A., Scandurra, G. and Carfora, A. (2021) Adoption of green innovations by SMEs: 

An investigation about the influence of stakeholders. European Journal of Innovation 

Management, 25(6), pp. 44-63. 

Thomas, F. and Depledge, M. (2015) Medicine ‘misuse’: Implications for health and 

environmental sustainability. Social Science and Medicine, 143, pp. 81-87. 



357 
 

Thorlakson, T., de Zegher, J.F. and Lambin, E.F. (2018) Companies’ contribution to 

sustainability through global supply chains. Proceedings of the National Academy of Sciences, 

115(9), pp. 2072-2077. 

Thunberg, M. and Fredriksson, A. (2018) Bringing planning back into the picture–How can 

supply chain planning aid in dealing with supply chain-related problems in 

construction?. Construction Management and Economics, 36(8), pp. 425-442. 

Tian, S., Jiang, J., Zhang, Z. and Manovic, V. (2018) Inherent potential of steelmaking to 

contribute to decarbonisation targets via industrial carbon capture and storage. Nature 

Communications, 9(1), pp. 1-8. 

Tilman, D. and Clark, M. (2014) Global diets link environmental sustainability and human 

health. Nature, 515(7528), pp. 518-522. 

Timans, R., Wouters, P. and Heilbron, J. (2019) Mixed methods research: What it is and what 

it could be. Theory and Society, 48(2), pp. 193-216. 

Timm, J.F.G., Maciel, V.G. and Passuello, A. (2023) Towards sustainable construction: A 

systematic review of circular economy strategies and ecodesign in the built environment. 13(8), 

p. 2059. 

Tingley, D.D., Cooper, S. and Cullen, J. (2017) Understanding and overcoming the barriers to 

structural steel reuse, a UK perspective. Journal of Cleaner Production, 148, pp. 642-652. 

Tiwari, M., Tiwari, T., Sam Santhose, S., Mishra, L., Mr, R. and Sundararaj, V. (2023) 

Corporate social responsibility and supply chain: A study for evaluating corporate hypocrisy 

with special focus on stakeholders. International Journal of Finance and Economics, 28(2), 

pp. 1391-1403. 

Tiwari, S.P. (2022) Knowledge Enhancement and Mobile Technology: Improving 

Effectiveness and Efficiency. International Journal of Social Sciences Research and Review, 

5(7), pp. 127-134. 

Tomomi, Y. and Shinji, K. (2021) Is the younger generation a driving force toward achieving 

the sustainable development goals? Survey experiments. Journal of Cleaner Production, 292, 

p. 125932. 

Torres-Delgado, A., Lopez Palomeque, F., Elorrieta Sanz, B. and Font Urgell, X. (2023) 

Monitoring sustainable management in local tourist destinations: Performance, drivers and 

barriers. Journal of Sustainable Tourism, 31(7), pp. 1672-1693.  

Tost, M., Hitch, M., Chandurkar, V., Moser, P. and Feiel, S. (2018) The state of environmental 

sustainability considerations in mining. Journal of Cleaner Production, 182, pp. 969-977. 

Trade Economics (2022) South Africa unemployment rate. Available [Online]: 

https://tradingeconomics.com/south-africa/unemployment-rate [Accessed 12.01.2022]. 



358 
 

Treiblmaier, H. (2020) Toward more rigorous blockchain research: Recommendations for 

writing blockchain case studies. In Blockchain and Distributed Ledger Technology Use Case.s, 

Springer, Cham, pp. 1-31. 

Trevisan, A.H., Lobo, A., Guzzo, D., de Vasconcelos Gomes, L.A. and Mascarenhas, J. (2023) 

Barriers to employing digital technologies for a circular economy: A multi-level perspective. 

Journal of Environmental Management, 332, p. 117437. 

Trevisan, R., Ghiani, E. and Pilo, F. (2023) Renewable energy communities in positive energy 

districts: A governance and realisation framework in compliance with the Italian 

regulation. Smart Cities, 6(1), pp. 563-585. 

Trivedi, R.H., Patel, J.D. and Acharya, N. (2018) Causality analysis of media influence on 

environmental attitude, intention and behaviors leading to green purchasing. Journal of 

Cleaner Production, 196, pp. 11-22. 

Tsagaki-Rekleitou, E., Oikonomou, V., Boukouvala, A.D., Tsatsou, M., Skreka, T. and 

Skanavis, C. (2022) Climate Change and Health: The Case of Infectious Diseases. In The 

Academic Language of Climate Change: An Introduction for Students and Non-native 

Speakers. Emerald Publishing Limited, pp. 151-157. 

Tsalis, T.A., Malamateniou, K.E., Koulouriotis, D. and Nikolaou, I.E. (2020) New challenges 

for corporate sustainability reporting: United Nations' 2030 agenda for sustainable 

development and the sustainable development goals. Corporate Social Responsibility and 

Environmental Management, 27(4), pp. 1617-1629. 

Tseng, M.L., Islam, M.S., Karia, N., Fauzi, F.A. and Afrin, S. (2019) A literature review on 

green supply chain management: Trends and future challenges. Resources, Conservation and 

Recycling, 141, pp. 145-162. 

Tudi, M., Daniel Ruan, H., Wang, L., Lyu, J., Sadler, R., Connell, D., Chu, C. and Phung, D.T. 

(2021) Agriculture development, pesticide application and its impact on the 

environment. International Journal of Environmental Research and Public Health, 18(3),             

p. 1112. 

Tumpa, T.J., Ali, S.M., Rahman, M.H., Paul, S.K., Chowdhury, P. and Khan, S.A.R. (2019) 

Barriers to green supply chain management: An emerging economy context. Journal of 

Cleaner Production, 236, p. 117617. 

Tura, N., Hanski, J., Ahola, T., Stahle, M., Piiparinen, S. and Valkokari, P. (2019) Unlocking 

circular business: A framework of barriers and drivers. Journal of Cleaner Production, 212,   

pp. 90-98. 

Turner, R.K., Pearce, D.W. and Bateman, I. (1993) Environmental economics: An elementary 

introduction. Johns Hopkins University Press. 

Turnhout, E., Dewulf, A. and Hulme, M. (2016) What does policy-relevant global 

environmental knowledge do? The cases of climate and biodiversity. Current Opinion in 

Environmental Sustainability, 18, pp. 65-72. 



359 
 

Uddin, M. (2021) Exploring environmental performance and the competitive advantage of 

manufacturing firms: A green supply chain management perspective. International Journal of 

Economics and Management, 15(2), pp. 219-239.  

Udeagha, M.C. and Breitenbach, M.C. (2023) Revisiting the nexus between fiscal 

decentralisation and CO2 emissions in South Africa: Fresh policy insights. Financial 

Innovation, 9(1), pp. 1-46. 

Ukwuani, B.O. (2023) Logistics management and performance of federal tertiary health 

institutions in South East, Nigeria. Annals of Management Studies, 10 (3), 32-48. DOI: 

https://doi. org/10.5281/zenodo, 8246921. 

Umar, M., Khan, S.A.R., Muhammad Zia-ul-haq, H., Yusliza, M.Y. and Farooq, K. (2021) The 

role of emerging technologies in implementing green practices to achieve sustainable 

operations. The TQM Journal, 34(2), pp. 232-249. 

United Nations Conference on environment and development (1992) Agenda 21, Rio 

Declaration, Forest Principles, United Nations. 

Upadhyay, S. and Sinha, A. (2022) Waste management in Indian pharmaceutical industries. 

In Environmental Management in India: Waste to Wealth, Cham: Springer International 

Publishing, pp. 89-100. 

Upamali, S. and Rathnayake, S. (2023) Perspectives of older people with uncontrolled type 2 

diabetes mellitus towards medication adherence: A qualitative study. Plos one, 18(8), p. 

e0289834. 

Usman, A., Qalbi, M.N., Nurdin, N.L. and Damayanti, E. (2023) A systematic literature 

review: Analysis of cost control methods on inventory (Case study in Indonesia). International 

Journal of Economics Social and Technology, 2(2), pp. 57-65. 

Usman, M., Jahanger, A., Makhdum, M.S.A., Balsalobre-Lorente, D. and Bashir, A. (2022) 

How do financial development, energy consumption, natural resources, and globalisation affect 

Arctic countries' economic growth and environmental quality? An advanced panel data 

simulation. Energy, 241, p. 122515. 

Utipharma.co.za (2015) A review of the South African Pharmaceutical landscape. Available 

[Online]: http://www.utipharma.co.za/documents/198965/199128/UTi+November+2015+-

+South+Africa+V1.pdf/c9c979e4-41ce-4d2c-94dc-e24f5d8c1b43 [Accessed on 01/04/2019]. 

Vachon, S. and Klassen, R.D. (2008) Extending green practices across the supply chain: The 

impact of upstream and downstream integration. International Journal of Operations and 

Production Management, 26(7), pp. 795-821. 

Vaghefi, I. and Tulu, B. (2019) The continued use of mobile health apps: Insights from a 

longitudinal study. JMIR mHealth and uHealth, 7(8), p. e12983. 

Vallance, S., Perkins, H.C. and Dixon, J.E. (2011) What is social sustainability? A clarification 

of concepts. Geoforum, 42(3), pp. 342-348. 



360 
 

van den Berg, H., Manuweera, G. and Konradsen, F. (2017) Global trends in the production 

and use of DDT for control of malaria and other vector-borne diseases. Malaria Journal, 16(1), 

pp. 1-8. 

Van den Honert, M.S., Gouws, P.A. and Hoffman, L.C. (2018) Importance and implications of 

antibiotic resistance development in livestock and wildlife farming in South Africa: A 

Review. South African Journal of Animal Science, 48(3), pp. 401-412. 

van Doren, T.P. (2023) Biocultural perspectives of infectious diseases and demographic 

evolution: Tuberculosis and its comorbidities through history. Evolutionary Anthropology: 

Issues, news, and reviews. 32(2), pp. 100-117. 

Van Zanten, J.A. and van Tulder, R. (2021) Improving companies' impacts on sustainable 

development: A nexus approach to the SDGS. Business Strategy and the Environment, 30(8), 

pp. 3703-3720. 

Vanalle, R.M., Ganga, G.M.D., Godinho Filho, M. and Lucato, W.C. (2017) Green supply 

chain management: An investigation of pressures, practices, and performance within the 

Brazilian automotive supply chain. Journal of Cleaner Production, 151, pp. 250-259. 

Vandchali, H.R., Cahoon, S. and Chen, S.L. (2021) The impact of supply chain network 

structure on relationship management strategies: An empirical investigation of sustainability 

practices in retailers. Sustainable Production and Consumption, 28, pp. 281-299. 

Vargas-Hernández, J.G. (2023) Relocation strategy of global supply chain and value chain 

under deglobalisation. In Managing Inflation and Supply Chain Disruptions in the Global 

Economy, pp. 62-80, IGI Global. 

Vasseur, L., Thornbush, M.J. and Plante, S. (2022) Engaging communities in adaptation to 

climate change by understanding the dimensions of social capital in Atlantic 

Canada. Sustainability, 14(9), p. 5250. 

Veitch, C. (2020) The pharmaceutical industry in South Africa. Available [Online]: 

https://www.whoownswhom.co.za/store/info/5267?segment=The+Pharmaceutical+Industry+

in+South+Africa) [Accessed on 15.04.2021]. 

Velte, P. (2021) Environmental performance, carbon performance and earnings management: 

Empirical evidence for the European capital market. Corporate Social Responsibility and 

Environmental Management, 28(1), pp. 42-53. 

Verma, A.K. (2019) Sustainable development and environmental ethics. International Journal 

on Environmental Sciences, 10(1), pp. 1-5. 

Vermeulen, H., Gouse, M., Delport, M., Louw, M. and Miller, T. (2020) Consumer acceptance 

of sugar derived from genetically modified sugarcane in South Africa. AgBioForum, 22(1), pp. 

1-12. 

Vieira-Sellaï, L., Quintana, M., Diop, O., Mercier, O., Tarrit, S., Raimi, N., Ba, A., Maunit, B. 

and Galmier, M.J., 2022. Green HPLC quantification method of lamivudine, zidovudine and 



361 
 

nevirapine with identification of related substances in tablets. Green chemistry letters and 

reviews, 15(3), pp.695-704. 

Vishwakarma, V., Prakash, C. and Barua, M.K. (2016) A fuzzy-based multi criteria decision 

making approach for supply chain risk assessment in Indian pharmaceutical 

industry. International Journal of Logistics Systems and Management, 25(2), pp. 245-265. 

Walker, H., Sisto, L. and McBain, D. (2008) Drivers and barriers to environmental supply 

chain management practices: Lessons from the public and private sectors. Journal of 

Purchasing and Supply Management, 14(1), pp. 69-85. 

Walts, A. (2020) Everything that you need to know about sourcing, Available [Online]: 

https://www.skuvault.com/blog/everything-you-need-to-know-about-sourcing/ [Accessed on 

08/04/2021]. 

Walwyn, D.R., 2020. Turning points for sustainability transitions: Institutional destabilisation, 

public finance and the techno-economic dynamics of decarbonisation in South Africa. Energy 

Research and Social Science, 70, p. 101784. 

Wamsler, C. (2020) Education for sustainability. International Journal of Sustainability in 

Higher Education, 21(1), pp. 112-130.  

Wandosell, G., Parra-Meroño, M.C., Alcayde, A. and Baños, R. (2021) Green packaging from 

consumer and business perspectives. Sustainability, 13(3), p. 1356. 

Wang, C., Ghadimi, P., Lim, M.K. and Tseng, M.L. (2019) A literature review of sustainable 

consumption and production: A comparative analysis in developed and developing 

economies. Journal of Cleaner Production, 206, pp. 741-754. 

Wang, D.F., Dong, Q.L., Peng, Z.M., Khan, S.A.R. and Tarasov, A. (2018) The green logistics 

impact on international trade: Evidence from developed and developing 

countries. Sustainability, 10(7), p. 2235. 

Wang, F., Ren, J., Liu, J., Dong, M., Yan, B. and Zhao, H. (2021) Spatial correlation network 

and population mobility effect of regional haze pollution: empirical evidence from Pearl River 

Delta urban agglomeration in China. Environment, Development and Sustainability, pp. 1-16. 

Wang, H., Luo, J., Tian, L., Liu, J., Gan, Y. and Han, T. (2023) “Realisation–Feedback” path 

of ecological product value in rural areas from the perspective of capital recycling theory: A 

case study of Zhengjiabang village in Changyang County, Sustainability, 15(13905), pp. 1-17.  

Wang, P., Scott, J.R., Solomon, S., Marshall, J., Babbin, A.R., Lickley, M., Thompson, D.W., 

DeVries, T., Liang, Q. and Prinn, R.G. (2021) On the effects of the ocean on atmospheric CFC-

11 lifetimes and emissions. Proceedings of the National Academy of Sciences, 118(12),           

pp. 1-8.  

Wang, Q., Qu, J., Wang, B., Wang, P. and Yang, T. (2019) Green technology innovation 

development in China in 1990–2015. Science of the Total Environment, 696, p. 134008. 



362 
 

Wang, S., Zafar, M.W., Vasbieva, D.G. and Yurtkuran, S. (2023) Economic growth, nuclear 

energy, renewable energy, and environmental quality: Investigating the environmental Kuznets 

curve and load capacity curve hypothesis. Gondwana Research, 129, pp. 490-504. 

Wang, Y., Peng, S., Zhou, X., Mahmoudi, M. and Zhen, L. (2020) Green logistics location-

routing problem with eco-packages. Transportation Research Part E: Logistics and 

Transportation Review, 143, p. 102118. 

Ward, H. (2006) International linkages and environmental sustainability: The effectiveness of 

the regime network. Journal of Peace Research, 43(2), pp. 149-166. 

Weraikat, D., Zanjani, M.K. and Lehoux, N. (2016) Negotiation process for green reverse 

supply chain coordination: Case study in pharmaceutical industry. CIRRELT, Centre 

interuniversitaire de recherche sur les réseaux d'entreprise, la logistique et le transport= 

Interuniversity Research Centre on Enterprise Networks, Logistics and Transportation (2015), 

pp. 1-37. 

Westerlund, S. and Taylor, P. (2021) Theory for sustainable development: Towards or 

against?. New Zealand Journal of Environmental Law, 25, pp. 1-27. 

White, K., Habib, R. and Hardisty, D.J. (2019) How to shift consumer behaviours to be more 

sustainable: A literature review and guiding framework. Journal of Marketing, 83(3), pp. 22-

49. 

Wicki, S. and Hansen, E.G. (2019) Green technology innovation: Anatomy of exploration 

processes from a learning perspective. Business Strategy and the Environment, 28(6), pp. 970-

988. 

Wiernik, B.M., Ones, D.S. and Dilchert, S. (2013) Age and environmental sustainability: a 

meta-analysis. Journal of Managerial Psychology, 28(7/8), pp. 826-856.  

Wijethilake, C. (2017) Proactive sustainability strategy and corporate sustainability 

performance: The mediating effect of sustainability control systems. Journal of Environmental 

Management, 196, pp. 569-582. 

Wijethilake, C. and Upadhaya, B. (2020) Market drivers of sustainability and sustainability 

learning capabilities: The moderating role of sustainability control systems. Business Strategy 

and the Environment, 29(6), pp. 2297-2309. 

Williams, G. (2019) What is a global supply chain?. Available [Online]: 

https://www.americanexpress.com/en-us/business/trends-and-insights/articles/what-is-a-

global supply-chain/ [Accessed on 07/04/2021].  

Williams, M. and Zalasiewicz, J. (2022) The Cosmic Oasis: The remarkable story of Earth's 

biosphere. Oxford University Press. 

Williams, S. and Robinson, J. (2020) Measuring sustainability: An evaluation framework for 

sustainability transition experiments. Environmental Science and Policy, 103, pp. 58-66. 



363 
 

Wilson, M., Paschen, J. and Pitt, L. (2021) The circular economy meets artificial intelligence 

(AI): Understanding the opportunities of AI for reverse logistics. Management of 

Environmental Quality, 33(1), pp. 9-25. 

Winkler, H. (2020) The case for turning South Africa’s coal fields into a renewable energy 

hub. Available [Online]: https://theconversation.com/the-case-for-turning-south-africas-coal-

fields-into-a-renewable-energy-hub-138315 [Accessed on 18.02.2022]. 

Wintzheimer, S., Reichstein, J., Groppe, P., Wolf, A., Fett, B., Zhou, H., Pujales‐Paradela, R., 

Miller, F., Müssig, S., Wenderoth, S. and Mandel, K. (2021) Supraparticles for 

sustainability. Advanced Functional Materials, 31(11), p. 2011089. 

Wöhler, L., Hogeboom, R.J., Berger, M. and Krol, M.S. (2023) Water pollution from 

pharmaceutical use in livestock farming: Assessing differences between livestock types and 

production systems. Integrated Environmental Assessment and Management, 19(6),                 

pp. 1495-1509.  

Wohlin, C. (2021) Case study research in software engineering—It is a case, and it is a study, 

but is it a case study?. Information and Software Technology, 133, p. 106514. 

Wong, E.Y.C., Ho, D.C.K., So, S., Tsang, C.W. and Chan, E.M.H. (2021) Life cycle 

assessment of electric vehicles and hydrogen fuel cell vehicles using the greet model—A 

comparative study. Sustainability, 13(9), p. 4872. 

Woodruff, A. and Mankoff, J. (2008) Environmental sustainability. IEEE Pervasive 

Computing, 8(1), pp. 18-21. 

World Health Organisation (2022) Food, genetically modified. Available [Online]: 

https://www.who.int/health-topics/food-genetically-modified#tab=tab_1  [Accessed on 

19.01.2022]. 

WorldHealthOrganisation (2020) Antimicrobial resistance. Available [Online]: 

https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance [Accessed on 

15.04.2021]. 

Wouters, O.J., Sandberg, D.M., Pillay, A. and Kanavos, P.G. (2019) The impact of 

pharmaceutical tendering on prices and market concentration in South Africa over a 14-year 

period. Social Science and Medicine, 220, pp. 362-370. 

Wray, M. (2021) Genetically modified foods in SA. Available [Online]: 

https://www.krugerpark.co.za/krugerpark-times-2-6-genetically-modified-foods-19358.html 

[Accessed 23.01.2022]. 

Wu, S. (2023) A systematic review of climate policies in China: Evolution, effectiveness, and 

challenges. Environmental Impact Assessment Review, 99, p. 107030. 

Wu, W., Wang, M., Wang, J., Wang, C. and Deng, Y. (2020) Green design of Si/SiO2/C 

composites as high-performance anodes for lithium-ion batteries. ACS Applied Energy 

Materials, 3(4), pp. 3884-3892. 



364 
 

Xaba, N.A. and Mgutshini, T. (2023) Impact of poor stream conditions on the health of stream 

workers in Umlazi, KwaZulu-Natal, South Africa. Social and Health Sciences, 21(1/2),            

pp. 1-24.  

Xie, H., Zhang, Y., Wu, Z. and Lv, T. (2020) A bibliometric analysis on land degradation: 

Current status, development, and future directions. Land, 9(1), p. 28. 

Xie, X., Zhu, Q. and Wang, R. (2019) Turning green subsidies into sustainability: How green 

process innovation improves firms' green image. Business Strategy and the 

Environment, 28(7), pp. 1416-1433. 

Xie, Y. and Breen, L. (2012) Greening community pharmaceutical supply chain in UK: A cross 

boundary approach. Supply Chain Management: An International Journal, 17(1), pp. 40-53. 

Xiong, Y., Guo, H., Nor, D.D.M.M., Song, A. and Dai, L. (2023) Mineral resources depletion, 

environmental degradation, and exploitation of natural resources: COVID-19 after 

effects. Resources Policy, 85, p. 103907. 

Xu, Y., Liu, A., Li, Z., Li, J., Xiong, J. and Fan, P. (2023) Review of green supply-chain 

management diffusion in the context of energy transformation. Energies, 16(2), p. 686. 

Xu, Y., Xue, X., Dong, L., Nai, C., Liu, Y. and Huang, Q. (2018) Long-term dynamics of 

leachate production, leakage from hazardous waste landfill sites and the impact on groundwater 

quality and human health. Waste Management, 82, pp. 156-166. 

Xue, J., Huo, Z. and Kisekka, I. (2021) Assessing impacts of climate variability and changing 

cropping patterns on regional evapotranspiration, yield and water productivity in California’s 

San Joaquin watershed. Agricultural Water Management, 250, p. 106852. 

Yadav, S., Samadhiya, A., Kumar, A., Majumdar, A., Garza-Reyes, J.A. and Luthra, S. (2023) 

Achieving the sustainable development goals through net zero emissions: innovation-driven 

strategies for transitioning from incremental to radical lean, green and digital 

technologies. Resources, Conservation and Recycling, 197, p. 107094. 

Yanez, S., Uruburu, A., Moreno, A. and Lumbreras, J. (2019) The sustainability report as an 

essential tool for the holistic and strategic vision of higher education institutions. Journal of 

Cleaner Production, 207, pp. 57-66. 

Yang, Y., Chen, J., Lee, P.K. and Cheng, T.C.E. (2023) How to enhance the effects of the green 

supply chain management strategy in the organisation: A diffusion process 

perspective. Transportation Research Part E: Logistics and Transportation Review, 175,         

p. 103148. 

Yassin, A.M.M., Hassan, M.A. and Elmesmary, H.M. (2021)  Key elements of green supply 

chain management drivers and barriers empirical study of solar energy companies in South 

Egypt. International Journal of Energy Sector Management, 16(3), pp. 564-584. 

Yazan, B. (2015) Three approaches to case study methods in education: Yin, Merriam, and 

Stake. The Qualitative Report, 20(2), pp. 134-152. 



365 
 

Ye, F., Ouyang, Y. and Li, Y. (2023) Digital investment and environmental performance: The 

mediating roles of production efficiency and green innovation. International Journal of 

Production Economics, 259, p. 108822. 

Yi, J. and Kim, S. (2016) Early adoption of innovative analytical approach and its impact on 

organisational analytics maturity and sustainability: A longitudinal study from a US 

pharmaceutical company. Sustainability, 8(8), p. 808. 

Yin, X., Chen, D. and Ji, J. (2023) How does environmental regulation influence green 

technological innovation? Moderating effect of green finance. Journal of Environmental 

Management, 342, p. 118112. 

Yingfei, Y., Mengze, Z., Zeyu, L., Ki-Hyung, B., Avotra, A.A.R.N. and Nawaz, A. (2022) 

Green logistics performance and infrastructure on service trade and environment-measuring 

firm’s performance and service quality. Journal of King Saud University-Science, 34(1),           

p. 101683. 

Yong, J.Y., Yusliza, M.Y., Ramayah, T., Chiappetta Jabbour, C.J., Sehnem, S. and Mani, V. 

(2020) Pathways towards sustainability in manufacturing organisations: Empirical evidence on 

the role of green human resource management. Business Strategy and the Environment, 29(1), 

pp. 212-228. 

Youmatter (2020) Definition, causes, consequences, solutions. Available [Online]: 

https://youmatter.world/en/definition/definitions-what-is-definition-deforestation-causes-

effects/ [Accessed on 18.01.2022]. 

Yousaf, A.M. and Aqsa, R. (2023) Integrating circular economy, SBTI, Digital LCA, and ESG 

benchmarks for sustainable textile dyeing: A critical review of industrial textile 

practices. Glob. NEST J., 25, pp. 39-51. 

Yuan, M., Faggio, C., Perugini, M., Aliko, V. and Wang, Y. (2023) Pharmaceuticals, personal 

care products and endocrine disrupting chemicals: The physiological consequences of exposure 

to pollutants in aquatic animals. Frontiers in Physiology, 14, p. 1145052. 

Yurdakul, G. and Arar, T. (2023) Revisiting Maslow’s hierarchy of needs: Is it still universal 

content?. Journal of Human Behavior in the Social Environment, pp. 1-28. 

Yusliza, M.Y., Amirudin, A., Rahadi, R.A., Nik Sarah Athirah, N.A., Ramayah, T., 

Muhammad, Z., Dal Mas, F., Massaro, M., Saputra, J. and Mokhlis, S. (2020) An investigation 

of pro-environmental behavior and sustainable development in 

Malaysia. Sustainability, 12(17), p. 7083. 

Zaid, A.A., Jaaron, A.A. and Bon, A.T. (2018) The impact of green human resource 

management and green supply chain management practices on sustainable performance: An 

empirical study. Journal of Cleaner Production, 204, pp. 965-979. 

Zameer, H., Wang, Y. and Yasmeen, H. (2020) Reinforcing green competitive advantage 

through green production, creativity and green brand image: implications for cleaner 

production in China. Journal of Cleaner Production, 247, p. 119119. 



366 
 

Zarbakhshnia, N., Wu, Y., Govindan, K. and Soleimani, H. (2020) A novel hybrid multiple 

attribute decision-making approach for outsourcing sustainable reverse logistics. Journal of 

Cleaner Production, 242, p. 118461. 

Zbyszewska, A. and Sekalala, S. (2023) Towards a feminist geo-legal ethic of caring within 

medical supply chains: Lessons from careless supply during the COVID-19 

pandemic. Feminist Legal Studies, pp.1-26. 

Zeini, N.T., Okasha, A.E. and Soliman, A.S. (2023) Exploring and measuring quality of life 

determinants of wage workers in Egypt: A structural equation modelling approach. Social 

Indicators Research, pp.1-36. 

Zekhnini, K., Cherrafi, A., Bouhaddou, I., Benghabrit, Y. and Garza-Reyes, J.A. (2020) Supply 

chain management 4.0: A literature review and research framework. Benchmarking: An 

International Journal, 28(2), pp. 465-501.  

Zeng, Z., Luo, W.G., Wang, Z. and Yi, F.C. (2021) Water pollution and its causes in the 

Tuojiang River Basin, China: An artificial neural network analysis. Sustainability, 13(2),          

p. 792. 

Zenya, A. and Nystad, Ø. (2018) Assessing corporate sustainability with the Enterprise 

Sustainability Evaluation Tool (E-SET). Sustainability, 10(12), p. 4661. 

Zhan, Y., Tan, K.H., Ji, G. and Tseng, M.L. (2018) Sustainable Chinese manufacturing 

competitiveness in the 21st Century: Green and lean practices, pressure and 

performance. International Journal of Computer Integrated Manufacturing, 31(6), pp. 523-

536. 

Zhanbayev, R.A., Irfan, M., Shutaleva, A.V., Maksimov, D.G., Abdykadyrkyzy, R. and Filiz, 

Ş. (2023) Demoethical model of sustainable development of society: A roadmap towards 

digital transformation. Sustainability, 15(16), p. 12478. 

Zhang, A., Tay, H.L., Alvi, M.F., Wang, J.X. and Gong, Y. (2023) Carbon neutrality drivers and 

implications for firm performance and supply chain management. Business Strategy and the 

Environment, 32(4), pp. 1966-1980. 

Zhang, D., Frei, R., Wills, G., Gerding, E., Bayer, S. and Senyo, P.K. (2023) Strategies and 

practices to reduce the ecological impact of product returns: An environmental sustainability 

framework for multichannel retail. Business Strategy and the Environment, 32(7),                       

pp. 4636-4661. 

Zhang, J. (1999) Environmental sustainability, nonlinear dynamics and chaos. Economic 

Theory, 14(2), pp. 489-500. 

Zhang, W., Zhang, M., Zhang, W., Zhou, Q. and Zhang, X. (2020) What influences the 

effectiveness of green logistics policies? A grounded theory analysis. Science of the Total 

Environment, 714, p. 136731. 



367 
 

Zhang, Y. (2022) Research methodology. In Assessing Literacy in a Digital World, Springer, 

Singapore, pp. 51-71. 

Zhao, C., Dong, K. and Taghizadeh-Hesary, F. (2023) Can smart transportation enhance green 

development efficiency?. Economic Change and Restructuring, 56(2), pp. 825-857. 

Zheng, S.Q., Yang, L., Zhou, P.X., Li, H.B., Liu, F. and Zhao, R.S. (2020) Recommendations 

and guidance for providing pharmaceutical care services during COVID-19 pandemic: A China 

perspective. Research in Social and Administrative Pharmacy, 17(1), pp. 1819-1824.  

Zheng, X.N., Wu, D.X., Huang, C.Q., Wu, Q.Y. and Guan, Y.T. (2022) Impacts of hydraulic 

retention time and inflow water quality on algal growth in a shallow lake supplied with 

reclaimed water. Water Cycle, 3, pp. 71-78. 

Zhongming, Z., Linong, L., Xiaona, Y., Wangqiang, Z. and Wei, L. (2020) Overconsumption 

and growth economy key drivers of environmental crises. 

Zhou, B., Siddik, A.B., Zheng, G.W. and Masukujjaman, M. (2023) Unveiling the role of green 

logistics management in improving SMEs’ sustainability performance: Do circular economy 

practices and supply chain traceability matter?. Systems, 11(4), p. 198. 

Zhou, X., Lu, H. and Xu, Z. (2023) A balance of economic advancement and social needs via 

improving supply chain traceability for future food sustainability: An empirical study from 

China. Production Planning and Control, pp.1-21. 

Zhu, C., Wang, M. and Du, W. (2020) Prediction on peak values of carbon dioxide emissions 

from the Chinese transportation industry based on the SVR model and scenario 

analysis. Journal of Advanced Transportation, pp. 1-14.  

Zhu, K., Zhou, Q., Cheng, Y., Zhang, Y., Li, T., Yan, X., Alimov, A., Farmanov, E. and Dávid, 

L.D. (2023) Regional sustainability: Pressures and responses of tourism economy and 

ecological environment in the Yangtze River basin, China. Frontiers in Ecology and 

Evolution, 11, p. 1148868. 

Zhu, Q., Sarkis, J. and Geng, Y. (2005) Green supply chain management in China: Pressures, 

practices and performance. International Journal of Operations and Production Management, 

25(5), pp. 449-468. 

Zhu, Q., Sarkis, J. and Lai, K.H. (2008) Confirmation of a measurement model for green supply 

chain management practices implementation. International Journal of Production Economics, 

111(2), pp. 261-273. 

Zhu, Q., Sarkis, J. and Lai, K.H. (2019)  Choosing the right approach to green your supply 

chains. Modern Supply Chain Research and Applications, pp. 54-67. 

Zighan, S., Dwaikat, N.Y., Alkalha, Z. and Abualqumboz, M. (2023) Knowledge management 

for supply chain resilience in pharmaceutical industry: Evidence from the Middle East 

region. The International Journal of Logistics Management, Advance online publication.  



368 
 

Ziolo, M. and Ghoul, M.B. (2019) The role of the government in enhancing sustainable 

entrepreneurships. International Journal of Business and Globalisation, 22(4), pp. 595-617. 

Zouari‐Hadiji, R. (2023) Financial innovation characteristics and banking performance: The 

mediating effect of risk management. International Journal of Finance and Economics, 28(2), 

pp. 1214-1227. 

Zumente, I. and Bistrova, J. (2021) ESG importance for long-term shareholder value creation: 

Literature vs. practice. Journal of Open Innovation: Technology, Market, and 

Complexity, 7(2), p. 127. 

  



369 
 

APPENDICES 

Appendix 1:  Survey 

 

Survey on “The barriers affecting Green Logistics in the 

South African Pharmaceutical Industry: A Case study at CIPLA South Africa”. 

By Aveshin Reddy 

 

This survey is aimed at determining the barriers that affect green logistics at CIPLA South Africa and 

ONLY used to achieve the objectives of the study. Respondents can feel free to contact the researcher 

at any point to clarify any confusion regarding this survey and anything related to the study. 

Respondents are requested to answer all the questions that this survey is comprised of, the purpose 

of this study is purely academic and the questions in this study will be subjected to a safety check by 

CIPLA South Africa executives before it is administered. This document adheres to all the ethical 

considerations put forth by the University of KwaZulu-Natal.  

 

Research Objectives 

 

 

1. To assess current logistics processes at CIPLA South Africa in relation to GSCM practices 
2. To examine staff perceptions and attitudes towards climate change and environmental 

strategies generally and at CIPLA South Africa specifically 
3. To assess the external barriers affecting the implementation of green logistics at CIPLA South 

Africa 
4. To assess the internal barriers affecting the implementation of green logistics at CIPLA South 

Africa 
5. To evaluate whether CIPLA South Africa has countermeasures in place to combat barriers and, 

if so, the effectiveness of these measures 
6. To forward recommendations for improved green logistics at CIPLA South Africa based on 

research findings 
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GSCM practice Business and 
industry generally 

Pharmaceutical 
industry 

Green procurement (sourcing from environmentally 
responsible partners) 

  

Local sourcing of goods and services   

Inventory management   

Green production (using processes that is energy efficient 
and generates less waste) 

  

Using environmentally-friendly materials   

Reverse logistics (reselling, refurbishing, 
remanufacturing, reusing and recycling goods) 

  

The green design of goods/ products (eg. easier to 
transport, uses less energy, etc.) 

  

Green packaging using environmentally-friendly 
packaging, recycling and reusing 

  

Green warehousing (including eco-friendly features such 
as solar walls, on-site recycling, etc.) 

  

Reuse (eg. reusing durable packaging in supply change)   

Recycling (eg. paper)   

Reducing waste generation   

Green transport and distribution (eg. low carbon 
emission vehicles, route optimisation and shipping in 
bulk/ load optimisation) 

  

Being a responsible corporate citizen (corporate social 
responsibility projects and investments) 

  

 

 

3.8 What are the benefits of GSCM to CIPLA South Africa? Tick all that apply. Do not prompt. 

Environmental benefits/ sustainability of resources (fewer carbon 
emissions) 

 

General societal benefits to improve the quality of life of people and 
nature (ethical behavior) 

 

Aim marketing at customers who value environmental responsible 
practices 

 

Increased customer satisfaction/ loyalty  

Improves the company’s reputation and brand  

Lower cost for consumers as a result of increased efficiency  

Reduces operational costs  

The positive impact of the company’s financial performance  

Improved quality and better products  

Increased innovation in the industry  

Increased employee satisfaction  

Reducing environmental/ health risks (safer and secure work environment)  

Other (specify) 
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Lack of understanding among 
supply chain stakeholders 

    

 

 

 

THANK YOU FOR YOUR TIME, IT IS GREATLY APPRECIATED. 
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Appendix 2: Key informant interview guide 

 

NAME:  ………………………………………………………………………………………………. 

POSITION: ………………………………………………………………………………………………. 

DEPARTMENT: ………………………………………………………………………………………..…………. 

ORGANISATION: ………………………………………………………………………………………………… 

TEL.:  ……………………………………  CELL.: …………………………………….. 

E-mail: …………………………………………………………………………………………………… 

 

Question 1 

What is your understanding of climate change and its impacts? What are the main causes/ drivers of 
climate change? 

………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………….………………………………………………………………………………. 

Question 2 

What are the most important issues facing society currently and how do climate change and 
environmental considerations more generally relate to these issues? 

………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………….………………………………………………………………………………. 

Question 3 

What are the most important issues facing industry/ business currently and how does climate change 
and environmental considerations more generally relate to these issues? 

………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………….………………………………………………………………………………. 

Question 4 

How does climate change impact industry/ business? Specifically, what are the key aspects pertinent 
to CIPLA Medpro Manufacturing? 

………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………….………………………………………………………………………………. 
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Question 5 

Do you think that industry/ business generally and CIPLA Medpro Manufacturing in particularly is 
responding to climate change challenges? How can they improve their responses and what are they 
doing well? 

………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………….………………………………………………………………………………. 

Question 6 

What are the sustainable processes that CIPLA Medpro Manufacturing follows from the beginning to 
the end of its supply chain/ logistics chain? (Process mapping)  

………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………….………………………………………………………………………………. 

Question 7 

Within the mapped processes what are the sustainable practices that CIPLA Medpro Manufacturing 
have in place? What are the barriers that CIPLA Medpro Manufacturing has faced with regard to these 
sustainable practices? How has/is the organisation overcome/overcoming these barriers? 

………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………….………………………………………………………………………………. 

Question 8 

What are the challenges to changing workplace behavior to reduce industry contribution to climate 
change?  

………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………….………………………………………………………………………………. 

Question 9 

What recommendations can you make to improve CIPLA Medpro Manufacturing’s response, 
particularly to reduce the barriers to green logistics? What recommendations can be made to 
pharmaceutical companies in South Africa to be more responsive to climate change and 
environmental management specifically within the logistics department? 

………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………….………………………………………………………………………………. 

Question 10 

Who do you think should be responsible in CIPLA Medpro Manufacturing for driving these changes? 

………………………………………………………………………………………………………………………………………………………….. 

………………………………………………………………………….………………………………………………………………………………. 
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Appendix 3: Informed consent letter 

  

HUMAN SUBJECTS RESEARCH CONSENT LETTER 

 

University of KwaZulu-Natal 

Letter of Informed Consent  

Date:   

 

I, Mr Aveshin Reddy (Reg. No. 211542196) am a PhD student at the University of KwaZulu-

Natal (UKZN). I am conducting research on “The barriers affecting Green Logistics in the 

South African Pharmaceutical Industry: A Case study at CIPLA South Africa”. Information 

for this study will be collected from staff members at CIPLA South Africa using Surveys and 

Key informant interviews. Please note that the respondent’s names will not be included in the 

report. Your confidentiality is important and will be maintained throughout the study. The 

information collected will be used solely for the purposes of completing my thesis and future 

papers, journal articles and books that will be written by the researcher. 

 

I would greatly appreciate your completing the survey/interview discussion. Since the validity 

of the results of the study depends on a high response rate, your participation is crucial to the 

success of this study. Your co-operation will contribute to the growing body of knowledge 

aimed at understanding climate change issues and challenges in business, but in particular in 

the pharmaceutical industry. 

 

Please be assured that your responses will be held strictly confidential and no identity will be 

used in the results of the study. Your anonymity and confidentiality will be preserved at all 

times. Furthermore, your participation is entirely voluntary and you may withdraw your 

permission to participate in this study without explanation at any time.  

 

I thank you for your time in completing this survey/interview/focus group discussion. Do not 

hesitate to contact me or my supervisor if you have any questions or concerns about the 

questionnaire or any aspect of this study. My contact details are 0  (cell) or 

 (e-mail). My supervisor is Prof. Urmilla Bob, and her contact 

details are  (cell) or Bobu@ukzn.ac.za (e-mail). 

  

Please complete the section below: 

 

 

I …………………………………………………………….. (Full names of respondent) 

hereby confirm that I understand the contents of this document and the nature of the research 

project, and I consent to participate in the research project. 

I understand that I am at liberty to withdraw from the project at any time, should I so desire. 

 

 

Signature of Respondent………………………………….……… 

 

Date………………………………………………………..…….. 

 

I may/may not voice record the interview or focus group discussion. 

(Does not apply to survey) 
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Appendix 4: Gate keeper letter 

  










