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ABSTRACT

One of the most significant ways in which humansehdamaged the environment is the
contribution to rapid global warming which causesgjon changes to the climate on earth,
resulting in many negative impacts to humans aerdetivironment. While the world mostly
agrees that something needs to be done about eliotenge, there have been numerous
stumbling blocks and setbacks in decisive actionslionate change. Businesses are realising
that pro-climate change actions could lead to espooenvironmental and health benefits,
while also improving the sustainability of the omgaation. In order to address climate
change, major shifts in public policy and indiviluaehaviour regarding energy,
transportation and consumption will have to be maddgroving basic education, climate
literacy and public understanding of the local disiens of climate change are vital for
public engagement and support for climate action.

This research explored climate change learningnirelactricity utility, using the Eskom’s
Distribution Division in South Africa. The four dadgtives of this study included a critical
review and assessment of the level of the DistidlbubDivision’s climate change programme
and environmental practices, an examination off gpa@fceptions and attitudes towards
climate change and the Distribution Division’s eonmental strategies, an examination of
the challenges and opportunities presented byrhieommental and climate change crisis for
business in South Africa and in particular for &iedy utilities in Africa, the development of
a set of indicators to inform a framework for imek climate change capacity building
programmes for electricity utility companies and formulation of a policy and programme
recommendations.

Existing literature was reviewed, an online surwe&s conducted with employees, interviews
were held with the key informants and focus groigrukssions were hosted. The research
considered the demographic profile of respondexttisudes to life and environmental issues,
options for managing climate change, who resporsdeansidered responsible for climate
change action, who could be trusted to take clin@ienge action and the Distribution
Division’s climate change programme and environmlestrategies. The findings of this
study indicate that the Distribution Division emyées considered career, job or employment
and education as a higher priority for society. &/gpollution was the most important
environmental issue that employees experiencechpadted on their lives at present and this
issue was also considered the most important igkmally. Furthermore, employees’ self-
rated knowledge of climate change was above aveaagethe majority expressed grave
concern about climate change. Employees were ald®view that emissions from business
or factories were the main cause of climate chamlgeployees also experienced hotter
summers and water shortages which indicated to tfenclimate change is taking place
presently and affects South Africa. The main oifor actions that employees put forward
were recycling waste and planting of trees. Furtfiee, employees trusted themselves the
most to take action on climate change and the rohaice of format for climate change
information that was preferred by employees wakstaly experts, using graphs of future
trends and pictures of what an area could look ilikéhe future. This research supports the
findings of other scholars who indicate that cliemaehange learning and response is generally
poor amongst most people, including workers, aiad tiiere are some specific interventions
that are required to enhance climate change leainirthe work environment. A range of
options must be considered with the involvementetévant stakeholders to find practical
and meaningful options for climate change learrand response. Hence recommendations
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were made in this study to address the level ofOrstribution Division’s climate change
programme and environmental practices, staff peimep and attitudes towards climate
change and the Distribution Division’s environméntdrategies, the challenges and
opportunities presented by the environmental amdaté change crisis for business in South
Africa and for electricity utilities in Africa. Aet of indicators (Table 6.1) to build the climate
change capacity of employees and to minimise basirend individual Greenhouse Gas
(GHG) emissions was also developed within the fraork for internal climate change
capacity building programmes for electricity uidd. The policy and programme
recommendations of this study included the priging of climate change learning in
business with the necessary resources and legoleesiuirements, as well as a proposal to

rebrand climate change to a more impactful, appatgrrelevant and meaningful term linked
to human survival.
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CHAPTER ONE
INTRODUCTION

1.1 Preamble
Climate change threatens hard-won peace, prospeaitd opportunity for
billions of people. Today we must set the worldaonew course. Climate
change is the defining issue of our age. It isrdefj our present.
(United Nations [UN] News Centre, 2014: 1)

According to Aryal (2015), it has become increabirapparent that climate change is one of
the paramount challenges to humankind and all difeeon Earth and that global climate
change has been identified as the cause of worldelinges in seasonal patterns, weather
events, temperature ranges, and other related recoas. Stern (2016) identified climate
change as one of the two serious challenges faoimgans - the other being poverty.
Furthermore, he points out that there is a gre&tfor a safe and thriving world in the future,

if these two issues are not addressed adequatdlypwmptly. Chougrani (2016) further
indicates that climate change will contribute t@-eefugees of about half a billion people,

less biodiversity, fewer forests, eruptions of giate over water and land disputes.

Eskom, Distribution Division is one of the largeshployers in South Africa with a large
workforce, spread across the nine provinces. Cauich a large and relatively affluent
workforce make a significant contribution to addirg climate change within the
organisation through better decision-making on atenchange and more efficient resource
use and in their own lives through sustainable emmion? Through the stated four
objectives of this research, it is hoped that &ebeinderstanding of climate change learning
in the Distribution Division is obtained to inforamd guide the Distribtion Division and other
similar large businesses on addressing climategehthirtough an empowered workforce. The
specific research questions will attempt to deteemwhat is the priority for employees, how
they recommend tackling climate change and theistat climate change learning in the
Distribution Division. Added to the challenges dfetresearch is that the Distribution

Division has not undertaken an organisational aafootprint study.



Costanzeet al. (2016) point out that the current state of theirmmment has resulted in a
wide range of measures aimed at both moderatingadjusting to these new environmental
problems. Additionally, the most multifaceted andryasive of these issues is global
warming which triggers climate change. As a reswdtent attention has been given to
developing an internationally driven response tibgl warming through economic as well as

environmentally-based arguments (Rosen and Guerbzs).

According to Akpan (2017), it is important for eybody to be interested and take action on
climate change. Stern (2016) contends that clirlasege requires an urgent global response,
as the scientific evidence is overwhelming and ttiamhate change presents very serious
global risks. Additionally, the causes and conseges of climate change are global and
therefore international collective action will béevgial for an effective, efficient and just

response on the scale required. Aryal (2015) indgcghat many different science experts
have cautioned that the negative impacts of clinchtenge will become much more intense
and frequent in the future, particularly if envimeantally destructive human activities

continue relentlessly.

According to Woodruff (2016), it is not possibler fanyone to predict the consequences of
climate change with complete certainty. Howeveer$(2016) indicates that climate change
risks are currently better understood, for examf@angladeshi farmers and Cairo city-
dwellers are at severe risk of flooding and storsmsjthern Europe and parts of Africa and
the Americas are threatened by desertificationtamtireds of millions of people may need
to migrate as a result, posing an immense riskooflict. Additionally, in the coming few
decades, robust action to reduce emissions (astigation measure) should be seen as
investment, and a cost incurred now to avoid teksriof very severe consequences in the
future. Myerset al. (2017) also point out that human-caused climasngh will influence the
quality and quantity of food production and theligbto distribute it equitably. Mechler and
Bouwer (2015) suggest that climate change costdwimanageable, and there is likely to be
a wide range of opportunities for growth and depeient along the way, if firm climate
change investments and actions are made wiselgayl Scotet al. (2015) and Wittneben
and Kiyar (2009) report that the Intergovernme®ahel on Climate Change (IPCC), which
is an association of hundreds of scholars revieulglatest scientific findings, reported in

2007 and confirmed again in 2015 that the eviddacéuman-induced climate change was



overwhelming and unequivocal. The IPCC (2014) adtex that tackling global warming is

one of the greatest challenges to humankind imvtkaty-first century.

Carricoet al. (2015) maintain that in recent years the scianttfimmunity has concluded
that the effects of climate change are already miteu and the IPCC (2014) states that
existing greenhouse gas (GHG) concentrations makbefr warming inevitable. Keskitalo
(2012) asserts that scientists and policy-makeve lagknowledged that there is a need for
measures to adapt to climate change, which usuralblves infrastructure or technological
changes to cope with the impacts of climate chamgeddition to efforts to reduce GHG

emissions.

The South African Department of Environmental Affaand Tourism (DEAT) (2006) and,
most recently, Flgttum and Gjerstad (2017), Jestitil. (2015), Mastrorillcet al. (2016) and
van Wilgenet al. (2016) point out that South Africa is also vulr#eato the effects of
climate change. In addition, the effects of climatange on human and natural systems are
becoming increasingly evident in South Africa, sashthe net drying of the western half of
the country, increase in rainfall on the eastemragsment, health issues (for example, the
spread of malaria), changes in the distribution availability of water resources, changes to
biodiversity and ecosystems, and changes in pattefnagriculture (Fanet al, 2016;
Hennemaret al, 2015). Pasquingt al. (2013; 2015) state that South Africa is no différe
from other developing countries and also face<limate change challenge as well as many
demanding social, economic and environmental sires$-urthermore, Daron (2015) and
Freund (2016) indicate that there are numerousdaretse challenges in South Africa, and
includes a lack of political leadership, corruptian lack of policy coherence and skills

scarcity.

Cartwrightet al. (2012), Hennemaet al. (2016) and Midglet al (2007) also point out that
while South Africa must respond to the challengeplainning and implementing climate
change adaptation strategies, the country hasstw address service delivery backlogs. In
addition, the process of including climate adaptatconsiderations into governmental
policies and practices in developing countries,hsas South Africa, is expected to be
challenging because of existing strains on reseuace capacity, given the social, economic
and political structures of these countries. Mamtehl. (2015) and Thambiran and Diab

(2011) report that climate change is expected tos&mw the problems of the poorest
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communities, who are least likely to be able topoesl or adapt. Conwagt al. (2015),
Mantelet al. (2015) and Ziervogadt al. (2014) assert that climate change poses a signtfic
threat to South Africa’s water resources, food sgguhealth, infrastructure, as well as its
ecosystem services and biodiversity. Moreover, eghagpacts pose critical challenges for
national development, given South Africa’s high diBv of poverty and inequality.
Additionally, to date, the impact of climate change the private sector has not been an

explicit focus in national assessments in SouthcAfr

Some of the barriers that need to be overcome lier ddoption of climate change
considerations include a lack of awareness of dppities (Armahet al., 2015), competing
priorities (Burch, 2010a) and a lack of communitypolitical will to act (Matthewset al.,
2015). Notwithstanding, local authorities have thetential to promote the adoption of
climate change considerations through the contrakitical functions and existing policies.
Furthermore, the study by Pasquatial. (2015) suggest that barriers common to the global
North and the global South (at least in middle-meonations) need to be addressed by all
governments if climate change adaptation is to ¢i@emed at the local level. Jones and
Phillips (2016) and Okereke (2007) argue that essas are an integral part of society and
businesses are now also faced with the twin chgdlerof reducing emissions to mitigate

climate change and preparing for the impact of atarchange on their operations.

This study examines climate change understandinglearning in business, with a case
study in the Distribution Division of Africa’s laegt electricity utility, Eskom which is a
State Owned Enterprise (SOE) in South Africa. Eskenthe foremost business in South
Africa that provides the majority of the countrgsergy needs. According to Dlamt al.
(2015), Krothet al. (2016) and Winkler (2005), energy is critical iotwally every aspect of
the economic and social development of South Afiaiditionally, electricity can contribute
to both local environmental degradation (such aspallution) and global environmental
problems (principally climate change), dependingtmway it is produced, transported and
used. However, Krotlet al. (2016) and Winkler (2005) indicate that providiaffordable,
adequate and reliable modern electricity to mosttisé\fricans remains a major challenge,
even though access to electricity has increased fnoe-third to two-thirds of the population
since 1994. Arndt (2016) though argues that Soutic#®s future energy needs must be
balanced with the country’s environmental committeeand socio-economic needs. Conway
et al. (2015) and Winkler (2005) stress that the curmaethods of producing and using

4



energy in South Africa, have environmental and theamplications that increasingly
endanger the welfare of communities. Additionalbne of the key challenges for the
electricity business in South Africa is therefoveriove to a cleaner energy supply and more
efficient use, while continuing to extend affordalzccess, in particular for poor rural and
urban communities (Arndt, 2016; Faettal, 2016).

According to Arndtet al. (2016) and Hennemaet al. (2016), South Africa relies heavily on
coal and fossil-fuel based ore to meet increasimgrgy demands. Hennemah al. (2016)
and Lin et al. (2015) further point out that South Africa’s rele@ on fossil fuel power
generation (which makes South Africa thé"1&rgest emitter of GHGs in the world) also
contributes to local human and ecological healthbjgms. Watson and Johnson (2010)
advocate that there needs to be a more sustaingblend sources of energy due to the
growing environmental concerns (and in particulemate change), exponential population
increase and the rate of coal depletion. This viewlso supported by van Vuuren al.
(2017) who explain that there needs to be greaghasis on resource efficiency and more
environmentally-friendly consumption and productipatterns of energy to reduce GHG

emissions.

In addition, the Distribution Division connects amerage of 437 new homes every day.
Eskom is wholly owned by the South African goverminand 25 875 employees work for
the organisation, of which approximately 15 501%§0Care in the Distribution Division,
representing the largest percentage of employeeanygf particular Division in Eskom
(Eskom, 2015b; 2016a).

Watson and Johnson (2010) point out that the sugmtydistribution) of conventional

electricity is presently dependent on a grid systeowered by coal in South Africa and that
it is not economically or environmentally feasilidéeexpand this grid to rural and deep rural
areas. According to Eskom (2015a), this grid sysiemmanaged and operated by the
Distribution Division whose mandate is to operaterietwork assets and provide reliable
electricity by building, operating and maintainimlistribution infrastructure (powerlines,

substations, transformers and other ancillary Btadtequipment), while also acting in the
national interest by actively partnering with theder business in resolving distribution
business issues and enhancing stakeholder relaiskem (2013a) describes the distribution

asset base that is comprised of 48 278 km of susitnission lines, operating at voltages of
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33 kilovolt (kV) to 132kV, 281 510 km of reticulati power lines, operating at voltages of
11kV and 22kV and 7 436 km of underground cablesasious voltages. This distribution

network represents the largest power line systewfilta (Eskom, 2015a). These 337 224
km of powerlines and associated electricity infnastire traverse diverse terrains and
topographies across the country and Eskom (201&a)tains that the structural integrity and
operating performance of such an electricity systemvulnerable to extreme weather
conditions, especially those which were designeithout consideration for climate change
impacts. According to Department of Environmentdflaks and Tourism (DEAT) (2006),

91.1% of the total carbon dioxide (@@missions in 1994 in South Africa came from the
energy sector and DEAT (2011) contends that theggreector was the largest contributor to
CO, emissions in South Africa, contributing an averafeé9.1% between 2000 and 2010.
Additionally, this dependence on fossil fuels fbe tgeneration and distribution of energy is
largely to blame for South Africa’s disproportioaeatontribution to global carbon emissions.
Furthermore, Baziliaet al. (2010) and Hermaat al. (2015) argue that reducing GHGs are
alien to traditional energy sector’s ‘core’ objees, such as reliable electricity supply, and
can be inconsistent with the well-established faian technical and risk perspectives of

electricity utilities.

Furthermore, the access to electricity versus d¢éntdange debate in South Africa is aptly
reflected by Pielke (2010: 1):
When Gross Domestic Product (GDP) growth comes auoflict with emissions
reduction goals, it is not going to be growth tiescaled back...when rich countries
wanting emissions reductions run into poorer coi@strwanting energy, it is not
going to be rich countries who get their way. Wlesrergy access depends upon
cheap energy, arguments to increase energy costdeny energy access are not

going to be very compelling

According to Eskom (2015c), the organisation witintnue to focus on improving and
strengthening its core business of electricity gefien, transmission, trading and
distribution. This invariably means an increasedf@®, emissions from Eskom’s power
stations. Eskom (2015a) indicates that the amoti@@ emitted has increased from 203.7
million tons (Mt) in 2005, to 223.4 Mt in 2014. Faermore, emissions have been increasing

over the last decade due to the dominance of aoaskom’s energy mix and the increasing



demand for electricity (Department of Environmenidiairs [DEA], 2013; 2014; Eskom,
2008;Karanfil and Li, 2015).

Given the climate change challenges and the resp@uglired of business, and in particular
due to the contribution of electricity utilities @imate change, the Distribution Division
must take meaningful action, not only to be a rasfile corporate citizen, but also because
responding appropriately to climate change reduis&s to its own business. Labriet al.
(2015) point out that the energy sector is not anlgnajor contributor to GHGs, it is also
vulnerable to climate change and will have to adagduture climate conditions. According
to Nakumuryango and Inglesi-Lotz (2016), managihmate change risks effectively will
therefore enable Eskom to fulfil its key mandaterfrgovernment of providing energy access
to rural and marginalised communities, as citethenWhite Paper on Renewable Energy and
indicated in the Sustainable Development Goals (§0Cu et al, 2015; Simoret al, 2016).
Eskom (2012a) points out that one of the strategperatives for the organisation to reduce
its environmental carbon footprint and pursuing lcavbon growth opportunities. Eskom is
also implementing a proactive approach to idendifid manage the inevitable impacts of
climate change to its business operations therelyring a secure and reliable supply of
electricity going forward (Eskom, 2015d). Howevére aforementioned approach has not
been assessed to determine its efficacy and eféeetss in the Distribution Division. Due to
the size of the Distribution Division’s workforcas well as employees’ relative affluence
(and concomitant consumption patterns), when coetpao other South Africans in the
formal job sector (Business Tech, 2015; Eskom, ajl1%he Distribution Division’s
employees have a huge role to play in respondirgintate change meaningfully as well as
demonstrating responsible environmental behavidhe pro-climate change behaviour that
is investigated and proposed in this study coul@ Ipeodel for others in business to emulate
so as to also change their own employees’ consomgatterns and behaviour to move
towards sustainability. Since the reduction in@aissions is unlikely to come from a move
away from fossil fuel power generation (DEA, 201dyvards more sustainable forms of
energy generation (at least for the foreseeabledlita more meaningful response to climate
change and environmental issues from the orgaaisatilarge and relatively well-paid
workforce will contribute more significantly to adssing the climate change crisis, as

opposed to relying on technological solutions.



Moreover, climate change awareness and understandihraise employee and consumer
expectations for actions, as Voyet al. (2017) and Chymist al. (2017) maintain that
corporations are increasingly accountable not dolytheir Board of Directors and to
shareholders, but to stakeholders (employees, mestoand the public) who are affected by
the actions of the Board. This is further reinfatrd®y de Oliveira and Jabbour (2017) who
advocate that environmental improvements can beeweth through legal enforcement,
supply chain pressure, and voluntary engageme@biporate Social Responsibility (CSR).
In addition, stakeholder expectations of secur@ggngrovision versus concerns over climate
change will place increasing pressure on utilifiBaueret al., 2016), leading to adverse
media and customer comments and potential lossrgwmer and investor confidence. With
rapid urbanisation it will become increasingly aiéfit to meet local community demands for
essential services, such as electricity, watersaweerage and as well as future technological

advances in transportation such as electric vehi@bang, 2016).

According to Stewaret al. (2013), recent moves by national and local pofiakers have

sought to encourage individuals to engage in a wwatge of pro-environmental practices to
address both discrete environmental problems ardrpglobal challenges such as climate
change. In addition, there is a wide range of memsaimed at both mitigating and adapting
to new environmental problems. Barker (2017), Stécal. (2015) and Van der Linden

(2015a) suggest that one of the issues that has@mee prominent in discussions of how to
mitigate and adapt to environmental problems isahpknown as ‘behaviour change’. This

premise places emphasis on the role of consumeéhe ggimary agents of positive change.

Such an approach positions consumers as the kesreneke point for promoting
environmental sustainability with a greater emphamsi the role of individuals in creating
social change through the fusing of consumption @tienship (Giddens, 1991; Nguyenh
al., 2016; Testat al, 2015). The vast majority of the Distribution Bilon’s employees have
an important role to play in pro-environmental bebar as they are one of the high-end
consumers in South Africa due to their relativelyod income and standards of living
(Business Tech, 2015; Maloa, 2016).



1.2 Motivation and need for the study

According to the IPCC (2014), Knutt al. (2016), Oppenheimer and Anttila-Hughes (2016)
and UN (2007), there is sufficient scientific ewide to indicate that the planet is experiencing
increased warming primarily from GHGs emitted frémaman activities. Furthermore, the
IPCC (2014) indicated that it is likely that theveuld be further warming and greater changes
in the global climate system during the®2dentury if GHG emissions remain the same or
increases above the current emission levels. Téygpears to be an overwhelming consensus
from key segments of society including politiciassjentists, civil society, the media and
ordinary citizens that climate change is real arairying (Bernaueret al, 2016; Dunlap,
1998; Dunlap and McCright, 2015; Rastsal,, 2016).

However, according to Chopra (2012: 14), “peopke @oing the best that they can from their
own level of consciousness”. Therein lays the @iturning around the climate change crisis.
This implies that for more resolute and individusgponses to issues like climate change and
responsible environmental behaviours, there iseal e increase the awareness of people, and
in particular employees in business, including irstEbution Division where consumption
patterns among employees are likely to be higheam the average South African, since Eskom
has been voted the top South African employer fanynyears (Eskom, 2011a). Additionally,
Eskom’s annual wage bill is approximately R17 billiand Eskom is a major driver of the
South African economy, estimated to account forraxmately 3% of South Africa’'s GDP
(Business Tech, 2015; Eskom, 2011b; Maloa, 2016).

There are initiatives in Eskom to address clinctange and environmental challenges at the
strategic level (Eskom, 2011c). However, the reheea appropriateness or effectiveness of
such initiatives in changing behaviour patternglonate change awareness and training, has
not, to the author’'s knowledge, been examined. Ating to Lotz-Sisitkaet al (2010), the
past ten years have been an active period for meemualising education and training in
South Africa, particularly in the previously nedgied area of workplace-based learning.
However, Lotz-Sisitkat al (2010) and Manutt al. (2015) point out that formal and informal
learning in the workplace has also created theesfiacnew innovative programmes to emerge
that respond to emerging issues in society, sucln@®ased environmental degradation,
climate change, increased health risks and nevalsasd economic challenges. Competencies
in areas such as environmental planning and adirdtian, legislation, communications,

social justice or ethics, education and trainirgwell as monitoring, evaluation and research,
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according to Jabbour (2015), are required for &ffecenvironmental management. For South
Africa such competencies must be within a sustdéndbvelopment framework in relation to
the country’s key sustainable development policges lagislation (Jones and Honorato, 2016;
Lotz-Sisitkaet al.,2010; Zamaret al, 2016).

To ensure compliance to the range of environmelggislation in South Africa, most
industries, including Eskom have put in place satmaate change strategy or policy, with a
focus on one way, top-down communication to empdgyabout the organisation’s climate
change commitments. Lotz-Sisitka al (2010) and West (2015) argue that such an approac
presents a weak framework for environmental edoca#ind training, as mere knowledge
transmission and awareness-raising have long beareg to be ineffective in broadening
participation and accordingly propose that for effee education and training competence, a
more in-depth, participatory approach to educadiod training is required. However, effective
education and competence in climate change-refatdters is hampered by the general lack of
understanding by the majority of employees of ctenghange and its impacts, and the lack of
internally-trained and competent climate changening service providers (Hornsest al,
2015).

One of the key recommendations of Eskom’s Clim@tenge Strategy Review (Eskom,
2010a), developed in 2009 was that the organisatemded to undertake internal awareness-
raising sessions initially for managers and coneegtas well as staff involved in project
approvals and more broadly in the organisationtiBoauthor’'s knowledge, this has not been
done or even plans developed to implement thismeeendation. Furthermore, the veracity,
need and appropriateness of the Distribution Dowvi's climate change initiatives have not
been determined empirically. According to Eskom1@4), the organisation recognises the
need to align its Corporate Social Investment (GSt)vities to that of its business strategies
and the communities where the Distribution Divisioperates. In support, Aigner (2016),
Epstein (2007) and Ralstoet al. (2015) contend that modern understanding of cetpor
responsibilities has broadened well beyond theittosdl conception that a corporation’s
obligation begins and ends at maximising value iferowners. It is generally accepted in
modern democracies that an organisation’s ‘so@ahte to operate’ must also include the
minimisation of the organisation’s negative impaaftsheir operations on the environment and
surrounding communities (Flint and Maignan, 201drtF2007; Kolk, 2015). This study will

contribute to make the Distribution Division’s Clogramme more relevant and meaningful
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in the context of addressing the negative impadtslionate change and environmental
degradation caused by the organisation’s own dietsvi

Eskom'’s climate change initiatives are relativedgant and very electricity-specific, focusing
primarily on applications and markets for energyicefncy and renewable energy
technologies (Eskom, 2012a). The only indicatorduseEskom is the annual emissions (in
Mt) of CO, which, as reported earlier in this proposal, igmiagly increasing with each
year. The energy efficiency and renewable energjepts do a reasonable job of specifying
project-specific performance indicators during pgeject design and approval process. But
these indicators, as Mast al. (2015) suggest, tend to measure separate prajgeitias or
their direct outputs rather than outcomes and ttt@inenent of broader objectives. In
addition, Bakaraet al. (2015) claim that the energy efficiency performanadicators
selected are sometimes not readily measurablé oreasurable, are lacking documentation
as to when, how or indeed whether the indicatorge haeen measured. Eskom and in
particular the Distribution Division clearly needditional performance indicators (Table
6.1) and methods to measure the results of itsatéirmhange initiatives. There is a need to go
beyond the results from individual projects, anakloat overall climate change and
environmental performance, particularly at the eoppé engagement level. Good climate
change performance indicators would enable Eskoreffiectively implement its Global
Climate Change Policy (Eskom, 2011c) and improseiterall environmental performance,

thereby making a meaningful contribution to addresslimate change.

According to Padua and Jabbour (2015), performamtieators are measures, qualitative or
quantitative, used to reflect progress toward a@meent of objectives, whereas sustainability
indicators measure broad physical, economic, enamgly environmental factors at a macro-
level. Fisheret al. (2015) and Kyliliaet al. (2016) comment that programme performance
indicators must focus on the degree to which anamgie has achieved its intended results.
Furthermore, measurement of ‘ends’ (achievemenblméctives) or ‘means’ (methods to

achieve objectives) or a combination at any pdiom@ the continuum from ends to means, is
what is required of programme indicators (Aldy d@ider, 2016) such as for Eskom’s Global

Climate Change Programme.

DEAT (2011), Roberts (2016) and Steinbergeral. (2016) report that South Africa has
ratified both the United Nations Framework Convemton Climate Change (UNFCCC) and
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its Kyoto Protocol. Furthermore, South Africa wallso continue to meaningfully engage in
the current multilateral negotiations to furtheresgthen and enhance the international
response to the climate change crisis. Howeveduylfibits climate change obligations, South

Africa must, according to DEAT (2011), Hennemetnal. (2016) and Klausbruckneat al.

(2016):

. Mainstream climate change considerations intdasoeconomic and environmental
policy;

. Further develop and support research and systenoatervation organisations,

networks and programmes as well as efforts to gthem systematic observation,
research and technical capacities, including promgotresearch and systematic
observation in areas beyond national jurisdictand

. Develop and implement education, training andlipuawareness programmes on
climate change and its effects to promote and ifatl scientific, technical and
managerial skills as well as public access to matdion, public awareness of and
participation in addressing climate change.

This research is meant to contribute (in parthe®above-mentioned objectives, in support of

South Africa’s commitments to the UNFCCC.

Duffield and Whitty (2015) comment that learning brganisations have four key
dimensions, namely, skills and knowledge, physteghnical systems, the integration of
social and environmental matters in decision-makeangd values and norms. In addition,
Fernandez-Mesa and Alegrea (2015) suggest thafotiveh dimension, values and norms,
determines and controls the type of knowledgeithabught and nurtured in the former three
dimensions. Furthermore, values are a screeningcanttol mechanism and effectively
communicating knowledge, values and norms inspraployees to contribute and support
the organisation’s overall strategy, and is critimaimplementation of the business plans
(Afsaret al, 2016).

Jargensen and Termansen (2016), Tzemi and Bre&6)(20d Yoheet al. (2004) argue that
focusing only on near-term mitigation of GHG woubg unwise. Moreover, such an
approach would impose immediate costs and havertantdong-term benefits (Howell and
Allen, 2017). Bruggert al. (2015) and Yoheet al. (2004) propose a different approach
where people are made aware and hence become sermed about the potential damages

associated with climate change that they will tag&ton of their own accord.
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It is also necessary to explore climate changeessswithin the electricity distribution
business, and to evaluate current practices irt laghfuture climate possibilities (Short,
2015). Additionally, there has been little reseaticht systematically explores orientations
toward climate change within the electricity seagtwbally or locally, although there have
been studies in other sectors. For example, a dtydilorton et al. (2010) explored the
beliefs about climate change and the perceived rieecddaptation within the building
industry. Another study by Hertiat al. (2003) considered the possible effects of climate
change for the house-building sector in United idmy (UK) and highlighted the competing
pressures that guide climate change decision-makinghis sector such as changing
technologies, shifting consumer expectations, earerg of new competitors, and changing
regulations. The co-evolution of the climate charg®blem and strategic responses
particularly for business (Penna and Geels, 20b6yded on the American car industry,
while the 2016 study on industrial carbon and wétetprints focused on the food industry
(Ridouttet al, 2016). The limited scope of the studies by Budbal. (2010) and Ofoegbet

al. (2016) covered only the general public’'s awareméstimate change in South Africa, and
was not related to business, utilities or governnuepartments. Ruepest al. (2016) point
out that there are a number of different barridérat taffect employees’ response to pro-
environmental behaviours in the workplace such askers’ interdependency between
physical infrastructures and social institutionsicihreinforces environmentally-detrimental
behaviours. Some other barriers include aggressiaeketing that perpetuate desires for
consumption and links to status and cultural v@ligysmanet al, 2016); lack of knowledge
(Allred et al, 2016); displacement of blame (Bacle¢ al, 2015) and in-depth and
fundamental knowledge of the employee’s climatengearesponse, according to Knight

(2016), is limited to non-existent in business.

Pro-climate change behaviours must be approachsdmasthing that people see value in and
automatically respond to (Dat al., 2015). This was underscored by Hoffman (2006) who
indicated that many companies who have struggledbtain employee support for GHG
reductions, have focused on the importance of aiectéfe, easily understandable
communication strategy, for example, Whirlpool a&fis from using technical climate change
terms with employees, but instead uses familiardwasuch as energy efficiency in their
climate change communication. In essence, Schaelks) recommends that climate change
communication must be approached in the same wayaasl communication. Additionally,

positive climate behaviours must be consideredlaimt® the way that marketers approach
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acts of buying and consuming, especially in theettigped world. Pollitt (2015) propose that
climate change must not be continued to be drigea jublic service or crusade but rather as
a brand that can be sold. However, according tdfi¢en (2016), climate change activists,
who are essentially environmentalists and communitykers, would consider such an

approach unsuitable and inappropriate or agaiest phinciples.

Although the Distribution Division has a huge foatp (DEA, 2014) and is a significant

role-player in the South African economy and iniédr (Adom, 2015), there is a dearth of
published papers on the organisation, especialiygrcontext of environmental management,
sustainable development and climate change. Tlsisareh, in part, aims to address this

shortcoming.

Research in relation to climate change in indulséry tended to focus on organisations rather
than on employees within these organisations. Hse studies examined in the discussion
below indicate the key barriers that organisatidase in relation to integrating pro-

environmental behaviour.

Hertin et al. (2003) argue that the problem of limited motivatigithin the building sector to
engage proactively with climate change is due &ahsence of strong external pressure to
incorporate climate change issues into decisionimgakhat is, regulation or taxation, and
the existence of forces that directly work agaitis$, such as the cost of climate-related
measures combined with limited liability for fututauildings. Shackletoret al. (2015)
confirm that barriers to climate change responsgdude biophysical, knowledge and
financial constraints. In addition, the currentbose incentive structure is likely to lead to
climate change adaptation being driven by merelpmging with legal requirements as a
minimum, rather than optimising opportunities fdgrsficant and long-term responses
(Hertin et al, 2003; Jonest al, 2015; Shackletoet al, 2015). Jonest al. (2015) further
point out that there are challenges in how meditoniong-term climate information is
produced, communicated and utilised in sub-Sahafana and elsewhere. Camacho and
Glicksman (2016) and Jones al. (2015) argue that climate relevant decisions ikedyl to

be made in response to specific events and govdémnéte practical constraints that surround
these such as time, money, and regulation ratlaer kilf more long-term goals and ideals, for
example, to design and construct buildings that winain resilient and functional given

changing future climate scenarios. Such a situatimcording to Hertiret al. (2003), in

14



combination with the inherent uncertainty of climathange, may leave some sectors to
rather ‘wait and see’ than take action now. Sucbkcenario is also highly likely in the

Distribution Division.

According to Burkeet al. (2015a), Hansen and Cramer (2015) and Reid an&/\M@§06),
the focus of much of the research on climate chdogenany years has been on impacts
associated with many different climate stressochsas drought, floods, and sea level rise.
However, Hug and Reid (2004), Pellieg al. (2004) and Rosenzweig and Neofotis (2013)
suggest that attention to vulnerability, shapedniitiple causes that aggravate and may
enhance impacts to climate stress, is becomingn@ortant research arena requiring more
data, informed from local studies, particularlytimse countries where climate change may
limit development activities. Adaptation and copivdgh climate variability and change are
also key themes in current global climate discussiand policy initiatives (Hansen and

Cramer, 2015; Rosenzweig and Neofotis, 2013).

To better understand the dynamic nature of clincdtange vulnerability and employee’s
understanding, coping and adaptation strategigs, résearch investigates which issues
employees think are the most pressing, what climateacts are being felt, and how
employees are responding to climate change. Aacorth Ziervogel and Taylor (2008),

people experience and respond to stressors on mealgs. Chen (2015), for example,
explains that people’s pro-environmental behaviswstrongly influenced by the actions of
others. In this research, particular focus was g@aon the Distribution Division to

understand employees’ climate change perceptiothdanaviour.

1.3Aim and objectives

1.3.1 Aim

This particular research involves a critique of Bistribution Division’s response as well as
the Distribution Division’s internal capacity buidy around climate change and
environmental management towards responsible ammiental behaviour of employees. The
overall aim is to critically examine the Distribomti Division’s CSI programme with a

specific focus on climate change and the interradammes to modify employee behaviour.
The intention is also to develop a framework anogpgmme to address electricity utility-

specific climate change and environmental challersystematically.
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Given the aforementioned background and the deafrtbtudies that critically examines

electricity utilities’ responses to climate charaged responsible environmental behaviour of

employees, the aim of this study is to undertakeingisive examination of employees’

behaviour and responses to the climate change avidoemental challenges in Africa’s

foremost electricity distributor, the Distributi@ivision in the Eskom Holdings Company.

1.3.2 Objectives of the research

The objectives that frame the research focus efghidy are to:

Critically review and assess the level of the [Obsttion Division’s climate change
programme and environmental practices.

The Distribution Division has been implementing ieonmental management
strategies since 1990, and recently developedraaBd Change Strategy to align with
Eskom’s Global Climate Change Policy. However, tated to this researcher’s
knowledge, there has been no assessment or measiuremthe effectiveness of
these initiatives and, if indeed, these initiatiaes making a meaningful contribution

to sustainable development in the Distribution Bimn.

Examine staff perceptions and attitudes towardsatke change and the Distribution
Division’s environmental strategies.

There are a few specific groups of individuals éntain departments that are involved
in climate change-related issues in the Distributizivision. There has not been a
broad involvement of employees at all levels, aggsested in DEAT’s National
Climate Change Response White Paper (DEAT, 2011).

Examine the challenges and opportunities presentdde environmental and climate
change crisis for business in South Africa andartipular for electricity utilities in
Africa.

There is a dire need for more meaningful and ffectesponses from business,
particularly the electricity business, to the clim&hange crisis, not only to protect
itself from reputational, legal and financial riskat also to support the principles of
sustainable development and make an importantibatiobn to the global effort to

slow down climate change.
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» Develop indicators to inform a framework for intatnclimate change capacity

building programmes for electricity utility compasi

To the author’s knowledge, there is a dearth ohate change indicators and capacity
building for electricity utilities, particularly aund employee engagement. In South
Africa, the focus has been on energy efficiencynprily to manage the shortage of
generation capacity and the increasing demandéotreity (Pretoriuset al, 2015a).
However, Baueet al (2016) argue that this energy efficiency initratihas often
been erroneously considered by many (mainly witkgkom) as a climate change

initiative.

* Formulate policy and programme recommendationgdas the findings.

According to Leal-Arcas (2013) and Zameial (2016), developing countries such
as India, China, Mexico, Brazil and South Africa dreing placed under increasing
pressure to address their response to climate eh#wmglitionally, these countries are
beset with poverty challenges, making economic gnoand development, based
primarily on fossil-fuel power generation, a prigriRelevant, appropriate (in terms
of the developing status of these countries) andningful policies and programmes
will go a long way to provide an assurance to dtalders, including foreign

investors, that electricity utilities in these ctugs are on the right path, in terms of

climate change action.

1.4 Overview of the theoretical framework

This research was conducted within the frameworksustainability science, stakeholder
engagement, organisational learning and climategdadaptation. According to Bielueh

al. (2017), to understand and address the sustatgaifihatural and human systems, there is
a need to include various forms of knowledge, epees, values and resources. This
approach is critical to contextualise the scientceustainability to climate change, and this
research therefore considered some of understadihgustainability, including the UN’s
SDGs.

The multi-conceptual theoretical framework thaitdgs the research draws from established

approaches in the environmental sciences fieldlsti recognises that environmental sciences
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as a field is embedded in the natural, physicalsowial sciences. Thus, given the focus of the
study on organisation learning to promote pro-emmmental behaviour, the research
integrated both environmental, for example, suatzlity and climate change adaptation and
social, for example organisational learning andkeftalder engagement conceptual

frameworks to develop an appropriate theoretias fer the study.

The high uncertainty of climate change makes exgiatplanning by government and private
sector organisations difficult due to the availipibf a wide array of potential scenarios and
decision alternatives (Wocet al, 2017). Therefore, stakeholder engagement becorniesl

in developing a robust pro-climate change respo8Stgkeholder engagement can take many
forms and mediums, and due to the impact of sooedia currently (Manetti and Bellucci,
2016), engagement with stakeholders cannot be egnéiurthermore, stakeholder engagement
extends to a range of issues. Graafland and Siii7jZontend that stakeholder engagement
is fundamental for organisations to obtain theici@blicense to operate in an increasingly
democratic, empowered, aware and connected wohdravcommunities clamour for service

delivery and consultation in what is meted outen.

Matthewset al. (2017) are of the view that organisational leagnaan contribute to the
sustained improvement of an organisation over tiddditionally, organisational-level
changes resulting in sustained benefits can bevatkrifrom individual identified
improvement opportunities through organisationarriéng. The organisational learning
theories that are discussed in this study incluggms Theory of Planned Behaviour, the

Norm Activation Model and the Value-Belief-Norm Tdrg of Environmentalism.

Li et al. (2017) comment that adaptation to climate chasggiiical for developing effective
climate change response strategies, while Simon@@t7) is of the view that adaptation to
climate change is complex and involves increasisg. rAdditionally, there is a need to
involve many decision-makers, conflicting valuesmpeting objectives and methodologies,
multiple alternative options, uncertain outcomes] a@ebatable probabilities to address the

challenging issue of climate change adaptation.
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1.5Research methods and data sources

This study uses the standard quantitative andtgtigaé methods to generate data relating to
the research objectives. Bryman (2015) and KatZ2@oint out that quantitative methods
result in numeric data, which can be usually aralyby a computer or recognised by
statistical tests and models. The primary datacesuused in this study includes the use of a
survey questionnaire (Appendix 1), as well as fapuaip discussions (Appendix 2) and key
informant interviews (Appendices 3 and 4) in rielatto the qualitative approach adopted.
This research also includes a review of informatioquired from reports, policies, speeches,

published works, as well as a review of articled grnals which were secondary sources.

A multi-disciplinary research methodology was a@apfor this study, due to the nature of
the research. Both quantitative and qualitativea dedllection approaches were used to
achieve the above objectives. The case study isriEskDistribution Division. Employees
were selected from across different occupationaltein the organisation. The case study
sites included the nine Operating Units (OUs) im Bistribution Division, which are aligned
to the provincial boundaries and are known as thestdfn, Eastern Cape, Free State,

Northern Cape, North West, KwaZulu-Natal, Gautévigumalanga and Limpopo OUs.

Few studies provide a comparative basis to assesther occupational and literacy levels, as
well as historical disadvantages and quality & iiffluence responses to climate change and
environmental responsible behaviour (Newman anddretes, 2015). These aspects are
included in the research design. An online survegstjonnaire formed the primary means
through which data was collected. The survey wasgded along the lines of the objectives
and the guiding questions of the research. Theegujuestionnaire employed fixed-response
questions on Distribution Division’s response tanelte change (climate change capacity
building and engagement of employees in relatioiéoorganisation’s climate change policy
and strategy), cultural and socio-economic charisties (place of employment, department,
level or grade in the organisation, education, @y gender) of employees and open-ended
guestions that elicited information on employeecpptions and attitudes towards climate

change and Eskom’s response to this issue.

Interviews and the questionnaires were conducteinglish. The online survey was self-
administered by the researcher with the help ofDfstribution Universal Access Planning

and Strategic Support Department (based in Mega®&tk, Johannesburg) and was hosted

19



on the Distribution Division’s Intranet homepageheTsurvey was open for completion
during the period of 01 July 2015 to 31 March 2016.

In order to determine the effectiveness of the aeseinstrument, the questionnaires were
pre-tested among a few selected employees. Thseb$o clear up vagueness and made the
guestionnaire more relevant and appropriate to eyegls and the Distribution Division’s

activities and functions.

The study also interviewed relevant managers aswlree persons in Eskom as well as from
pertinent government departments, academia and@twernmental Organisations (NGOs),
for background information on climate change in toatext of power distribution in South

Africa. These key informant interviews complementeel quantitative surveys. In addition to
the quantitative survey and key informant intengewocus group discussions were
undertaken in three of the OUs with key role-playeho were purposefully chosen. The
focus group discussions involved discussions orobjectives raised focusing on the role of
Distribution Division to climate change and the gibke impacts of climate change. The data
generated from quantitative surveys and focus gragssions were statistically

examinedusing a range of statistical analysis tantsranking option assessments.

This study therefore undertook primary researcimgusnultiple methods that complement
each other and draws from both quantitative (surgegstionnaires) and qualitative (key
informant interviews and focus group discussiong)raaches. Such relative and rigorous
multiple methods approach have not been undertp@nously in the electricity distribution

business. Thus, this research methodology fortiasliwill be a supplementary contribution
of this research. The process of triangulation Wwhaccording to Hussein (2015) and Olsen
(2004), is the use of multiple methods which cuisoss the qualitative-quantitative divide
was also used. The various sources of informatialidated and clarified the data by
deepening and widening an understanding of the masues under examination.

Furthermore, triangulation supports interdiscipljneesearch.

1.6 Chapter sequence
Chapter One provides an introduction to climatengiegaand the contribution of the electricity

business to this global problem, the need for tuelysto be undertaken within Africa’s
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foremost electricity distribution utility, the Dribution Division, the aims and objectives for
undertaking the research, an overview of the tlimaleframework on which the research is
based and the methodologies used. This chapteiradkmes a brief description of the case

study.

The conceptual or theoretical framework is preskimeChapter Two. This chapter provides
a summary of the four key theoretical frameworkaraixed, namely, sustainability science,

stakeholder engagement, organisational learningclmate change adaptation theory.

In Chapter Three, pre-existing literature on clien@hange in relation to the electricity
distribution business and climate change and enwiemtal management learning that occurs
in business, is extensively reviewed. The chapisy acludes a discussion on global and
local climate change, especially some of the ptediégmpacts for South Africa and the
various international instruments to respond tmate change. The organisational structure,
educational levels of employees and business ressuor climate change capacity building
are underscored. The literature review also assesBmate change learning in large
corporations. Environmental responsiveness from leyeps and managers, pertinent to

climate change are also integrated into the disooiss

In Chapter Four, a detailed description of the cssaly is provided and the research
methodologies outlined. The quantitative researainsisted of an online survey
guestionnaire, while the qualitative research imedl key informant interviews and focus
group discussions. The sampling process employ¢kisiresearch is also described for the
online survey, key informant interviews and theu®group discussions. A discussion on the

validity and reliability, and an analysis of dasaaiso included.

Chapter Five presents an analyses of the quaétatin quantitative data collected during the
research, as well as the outcome of the statisticalysis, which included the reliability test
using Cronbach’s alpha score, factor analysis usiegKaiser-Meyer-Olkin and Bartlett's
Tests and the Rotated Component Matrix. The suresults provide information on the
demographic profile of respondents which includesl survey response per OU, department,
Tuned Assessment of Skills and Knowledge (TASK)lgraducational level, age and gender
of respondents. Data was also obtained for emp#yattitudes to life and environmental

issues, employees’ choices for responding to céncaiange, employee’s views on who has
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the responsibility to address climate change, aedOistribution Division’s climate change

programme and environmental strategies.

The final chapter of the research consists of ansary of the main findings of this study.
This chapter includes an attempt to provide vakiabiggestions and recommendations based
on the climate change responsiveness required rge lalectricity utilities such as the
Distribution Division, as well as presenting a fework for an internal climate change

capacity building programme for an electricity itpil

One of the objectives of this research is to brithgegap between climate change science and
people, so that a wider and more inclusive respdoselimate change occurs, across
communities and business. Embedded in the objectifzéhis research are three main issues,

namely:

» the need for employees to have some climate chaslgeed orientation in their work
to minimise or eliminate legal risks and projeatf@structure) risks as well as
enhance profits and the reputation of the orgaoisatand reduce their own
contributions to climate change;

* to understand where the Distribution Division enygles stand in terms of their
current perceptions and understanding about clictzege; and

e to make recommendations that can enhance climaagehlearning in business,

especially for utilities.

1.7 Conclusion
According to the National Climate Change Responset&\Paper (DEAT, 2011:p10) and
international climate change commitments, SouthicAfrs required to:
* mainstream climate change considerations into soet@mnomic and environmental
policy;
« develop and support research and systematic oltgenaganisations, networks and
programmes;
» strengthen systematic observation, research anhbnitad capacities, including

promoting research and systematic observationgasalbeyond national jurisdiction;
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« develop and implement education, training and publivareness programmes on
climate change and its effects to promote and ifatl scientific, technical and
managerial skills; and

« provide public access to information, public awasn of, and participation in
addressing climate change.

This research contributes to at least three oabim/e-mentioned important commitments

and hence will enable the Distribution Division ntake a meaningful contribution to

climate change mitigation and adaptation, and ppstt government’s National Climate

Change Response. Furthermore, such a study wilienfe employees, at one of South

Africa’s largest employers, to review and reviseiittown current consumption patterns.

An increased awareness of climate change issuescit® own employees will also

inform the holding company, Eskom, to review angbiiave its long-term climate change

response strategies and policies, within techrndlfinancial constraints.

The research develops programmes and indicatotdgTal) for electricity utilities to
respond meaningfully to the climate change crigispecially for African electricity
utilities. The study will also assist employees amiizens understand climate change
better and their role in slowing down rapid globabrming and environmental
degradation. Academic publications and capacityding will also be a focus of this
research.
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CHAPTER TWO

THEORETICAL FRAMEWORK

2.1 Introduction
According to Bairdet al. (2014), some of the key issues relating to glaalironmental
change is how contemporary environmental challeagesinderstood and the corresponding
requirements of the governance processes. CronBakdr (2012: 32) state:
Humanity faces increasingly intractable environnagrproblems characterised by
high uncertainty, complexity, and swift change. Uxalt resource governance must
therefore involve continuous production and useew knowledge to adapt to highly
complex, rapidly changing social-ecological systeamensure long-term sustainable

development

Ofoegbuet al. (2017) point out that the effectiveness and eadficy of the climate change
coping strategies that are adopted by some peoplgraatly constrained by factors that are
related mostly to their socio-economic charactiesstfor example, skills level, educational
status and health, and the functionalities of stfiecture and services in their communities.
Recent research on environmental governance, plarig by Armitageet al (2012) and
Crona and Parker (2012), are paying increasingtiiteto issues such as the ability to adapt,
flexibility and learning. Fazegt al (2007) and Plummer and Armitage (2010) assett tha
innovative governance mechanisms, coupled with gbeential for social learning with
collaboration, build environmental adaptive capaat individuals and communities. The
recent systematic reviews of the increasing litemon social learning in natural resource
management by Rodela (2011) and Roeglal (2012) found that few studies even attempt

to empirically assess learning effects of spedaifierventions on participants.

Angeleret al. (2016) claim that problems that defy easy defitiand thus solutions, such
as climate change, are often the starting pointmainy discussions on environmental
governance. It is now increasingly evident thatolut®n that is focused on learning to
address difficult problems is nhow commonplace argbad start (Broolet al, 2016). It is
therefore not surprising that several concepts lawerged in this context such as ‘social
learning’ (Lotz-Sisitkaet al. 2016), ‘collaborative learning’ (Vinke-de Kruijhd Pahl-Wostl,

2016), ‘learning communities’ (Bambergt al, 2015) and ‘communities of practice’
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(Bradbury and Middlemiss, 2015). In view of thesemerous arguments, a good
understanding of climate change learning is theeetital to respond to the present day and
highly complex environmental challenge of climateege. In contextualising the research
problem, sustainability science, stakeholder engagé, organisational learning and climate
change adaptation theories are considered as doeetical frameworks that underpin this
research. Sustainability and climate change havaynm@mmmon elements that require
collaborationgTozer, 2018). Additionally climate change affecevelopment and effective
mitigation and adaptation actions will need to émpered by sustainability due to the cost
implications for such actions required over an ede&sl period of time. Fiack and
Kamieniecki (2017) and Hobdast al. (2018) indicate that climate change affects a rasige
stakeholders that include government, financiatituntsons, and activities in the primary,
secondary and tertiary sectors of the economy. thafdilly, workers and community
members are also affected. There is also a lacknadkrstanding of climate change or
inconsistent and inadequate capacity to addresgtdi change by these various stakeholders
(Fytili and Zabaniotou, 2017). Dadsdt al. (2018) and Hobdagt al. (2018) are of the view
that climate change learning at the organisatidenal will greatly assist with sustainable

natural resource management and better decisiommak climate change.

The multi-conceptual framework presented identifies importance of ensuring that the
following issues and variables or aspects are exagnin the research being undertaken:

* Examining and balancing economic, social and enwrental dimensions;

» Social differentiation among groups;

* Integrating the science of climate change into oiggtional learning; and

» Consultation, participation and stakeholder engayem

2.2 Sustainability Theory

Ciegis et al. (2009) and Lankosk (2016) acknowledge that there been many different
interpretations of sustainability and sustainabéwedopment over a long period of time.
Additionally, in the business context, Lankosk (BDIstates that sustainability can be
understood variously as the economic, ecological aacial enhancement of business
operations, or an organisation ensuring it doescaotpromise the life-supporting capacities
of the planet's ecosystems or that the value afsinbss is at it fullest, and does not decline
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over time. Gilbert (1996) considers sustainabibity the enhancement of environmental,
social and economic resources in order to meete¢lees of current and future generations in
relation to intergenerational equity, intra-geniersdl equity and carrying capacity.
Sustainabilty and the relevance in addressing ¢&dinchange is described by Lal (2016) as
environmental sustainability, which requires thhe tsource and sink functions of the
environment should not be degraded, namely thatalatapital remains intact which implies
that the extraction of renewable resources shooldexceed the rate at which they are
renewed, the absorptive capacity of the environmenassimilate wastes should not be
exceeded, and the extraction of non-renewable ressishould be minimised and should not
exceed agreed minimum strategic levels. Mzral. (2016) suggest that social sustainability,
which requires that the cohesion of society andlitity to work towards common goals be
maintained and that individual needs, such as ttioséealth and well-being, nutrition,
shelter, education and cultural expression shoeldbt, while Chongt al. (2016) is of the
view that economic sustaiability is when developtnevhich moves towards social and

environmental sustainability, is financially fedsib

In support of worldwide sustainability, the glolm@mmunity, under the auspices of the UN,

agreed on a set of SDGs which were drafted in 2@bd, put into effect in early 2016.

According to Hajeret al. (2015), these SDGs are an enhancement of thenakidiN

Millennium Development Goals of 2000. Bexell anehskbn (2016) maintain that the SDGs

have been developed mainly to tackle global povartg consist of seventeen key goals,

namely:

(1) end poverty in all its forms everywhere;

(2 end hunger, achieve food security and improutritton and promote sustainable
agriculture;

3 ensure healthy lives and promote well-beingalbat all ages;

(4) ensure inclusive and equitable quality educatand promote lifelong learning
opportunities for all;

(5) achieve gender equality and empower all wonmehgrls;

(6) ensure availability and sustainable managemienwater and sanitation for all;

(7) ensure access to affordable, reliable, sudtirend modern energy for all;

(8) promote sustained, inclusive and sustainabtmaoic growth, full and productive

employment and decent work for all;
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(9) build resilient infrastructure, promote inclmsiand sustainable industrialisation and
foster innovation;

(10) reduce inequality within and among countries;

(11) make cities and human settlements inclusafe, sesilient and sustainable;

(12) ensure sustainable consumption and produpatterns;

(13) take urgent action to combat climate changkisnimpacts;

(14) conserve and sustainably use the oceans,asebmarine resources for sustainable
development;

(15) protect, restore and promote sustainable aisterrestrial ecosystems, sustainably
manage forests, combat desertification, and haltraverse land degradation and halt
biodiversity loss;

(16) promote peaceful and inclusive societies tmtanable development, provide access
to justice for all and build effective, accountalslad inclusive institutions at all
levels; and

(17) strengthen the means of implementation andtatese the global partnership for
sustainable development.

While the goals were developed to cover all thraeedsions of sustainable development,

namely, economic growth, social inclusion and emvinental protection (Let al.,2015), it

is evident that climate change is a cross-cuttisge, and more importantly Goal 13 focuses

specifically on the need for urgent action on clienehange.

Laugs and Moll (2017) point out that there are matiyergent views about what
sustainability really is stemming from differing lieés, values and assumptions about the
nature of reality and humankind-environment reladiups which includes the ‘expansionist’
or ‘cornucopian’ worldview to the ‘ecological’ osteady-state’ worldview. Accordingly, the
expansionist view externalises the problem, effetyiblaming it on a defective environment
which then needs to be fixed while the ecologicaw traces the current global
environmental crisis to its source, namely, thatireaand behaviour of people themselves are
the main problem that require attention. This ispguted by Baumgartner (2011), Ciegis

al. (2009) and Kajikawat al. (2014) who argue that it is important to involvamy different
people or sectors in ensuring sustainability sisastainability science is multi, inter and
transdisciplinary. This is underscored by Fink @0Who asserts that action on climate
change must be speeded up and human beings’ desctoom from nature, which is the main

problem, needs to be addressed. Furthermore, sudpproach takes cognisance of the
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valuable role nature and nature-based solutionglzgnin addressing climate change and its

implications for broader sustainability.

Adger (2010) argues that climate change will sdydramper the pursuit of sustainabilty as
climate change affects economic, social and nasystems. In addressing climate change, it
is not practical to merely consider the environrakistsues. As Adger (2010) and Araxisal.
(2016) highlight, the role of the social componehsustainability and indicate that society
has inherent capacities to adapt to climate chaRgghermore, in responding to climate
change effectively, von Stechast al. (2015) are of the view that all the different fescef
sustainability must be addressed, as recent studies indicated that the overall cost of
achieving multiple sustainability objectives is wedd through well-designed and all

encompassing climate change programmes.

Genget al. (2016) note that one of the main challenges ireliging countries, for example,
South Africa, is how to increase the standardhd¢j and at the same time encourage the
reduction of GHG emissions. He believes that wtiikre are no easy solutions, these can be
solved by the creativity of humans. According tdleigatte (2009), although many decisions
on developments have only short-term consequenceseoonly weakly climate sensitive,
most people are in agreement now that many desisi@ed to take into account climate
change. Additonally, many decisions require longateeommitments and need to be very
climate sensitive, such as urbanisation plans, mekhagement strategies, infrastructure
development for water management, electricity angportation, and building design and
norms. Kamakt al. (2015) and Suet al. (2015) support this argument as they contend that
urbanisation plans influence city structures owerelonger timescales and that decisions,
investments and infrastructure (including eledyicare also vulnerable to changes in climate
conditions and sea level rise. This is also manetdiby Schrotfet al. (2015) who are of the
view that decisions relating to land-use plannibgjlding and housing, transportation
infrastructure, urbanisation and energy producteomd transmission involve long-term
planning, long-term investments and some irrevéityibin choices that are exposed to

changes in climate conditions.

Burkeet al. (2015a) and Stern (2016) maintain that climate eteochay be unable to provide
the information current decision-making framewoneed, until it is too late to avoid large-

scale retrofitting of infrastructure. FurthermoBynford et al. (2015a) explain that climate
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models are also based on a set of common assum@timhhence, the range of their results
underestimates the full range of uncertainty antt@enstitutional or financial tools can also

contribute to solutions for climate change chal&s)gand not only technical approaches.

The social component of sustainability is highleghby Armakhet al. (2015) and Kimengst

al. (2016) who believe that climate change intervantitrategies must be customised for
specific behaviours and populations and that kndgdeand research on psychological
barriers to mitigation is essential. Kuet al. (2015) maintain that more intervention studies
are also required and that these strategies aré suosessful when they are systematically
planned, implemented and evaluated. Gifford (20ddntinue that while research in self-
reported pro-environmental behaviour is valuableeré should be a focus on pro-
environmental and on low-GHG impact behavioursywali as more emphasis on observed,
high-impact behaviours. Briigget al. (2015) and Wieset al. (2015) are of the view that
since climate change is not only a behavioural lerabthat requires an interdisciplinary
approach, environmental psychologists and otheiakecientists have an important role to
play in promoting behavioural changes. Accordinglymate change is not only a matter of
mitigation but also about individuals who will hate adapt to the changes. Briggeral.
(2015) maintain that climate change will alter thees of people everywhere, and
understanding how these billions of affected irdlinls help to mitigate it, or not, and adapt
to it effectively, or not, is an essential parttioé general task of confronting the challenges it
poses. Baret al. (2011a) assert that as environmental issues abedded within financial
and practical decision-making, many daily practiaes regarded as part of the normal and
routine ways in which families and households madatheir affairs and people associated
certain embedded environmental practices with wdat be characterised as localised,
tangible and short-term, even politicised concefiss is supported by Schlosberg and Coles
(2016) who argue that studies of local environmleisisues was characterised by strong

associations with personal impacts, both in spaddime.

To maintain economic, environmental and socialanability, Barret al. (2011a) indicate
that there are two challenges for promoting prowemvwnental behaviour that must be
considered:

* a new and powerful set of environmental dialoguesoaiated with climate change

have emerged and such discourses disrupt the reitizesumer balance and the
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related assumptions that some advocates of a gm@atices approach have made
about the role of ‘environment’ in studying andidefg practice.

» the new climate-focused discussions are charaetetdy conflict and contrast, for
example, for the consumer, traditional and largalyguestioned environmental
practices are at odds with actions that are reddoeclimate change, for which there
is uncertainty, unclear accountability, no senseurgfency and a limited sense of
place.

Additionally, these points of ‘social-ecologicabmflict are what define the emergence of the
new climate-focused discourses and it is expedtatidonflicts are likely to become greater,
as climate change continues to grow as a politiogerative. As a consequence, Stapleton
(2015) points out that there is a shift in the wdnat academics and practitioners

conceptualise and promote environmental practicaniera of socio-ecological conflict.

According to Baret al. (2011a), Briiggeet al. (2015) and Stapleton (2015), the first shift is
based on the assumptions across the practicesamtelxts of an individual’s lifestyle and
seeks to promote behaviour using consumption-bass#eting techniques. As Peattie and
Peattie (2009) indicate, the adoption of marketmated strategies to deal with sustainability
dilemmas pose a number of problems, not leastabiesumption problem’ which Osmazt

al. (2016) claim is an attempt to use commercial andketeng-based methods to reduce
consumption. Franket al. (2015a) are of the view that to use the ‘consucitezen’
perspective (which crosses boundaries of practidetl@erefore place) necessitates agreement
and consensus on what constitutes an appropriag ¢¢ consumption. Such levels are
generally agreed and unquestioned for acceptedi@mdalised environmental practices. This
is different for climate change which represent®atested area, where there is uncertainties
of knowledge, responsibility, scale and sites dctice. Barret al. (2011a) believe that
individuals with strong commitments towards the issvment associated with established
practices, which hold few uncertainties, often sefg out these pro-environmental
commitments from those which relate to new formsenfironmental practice related to
climate change. Geekt al. (2015) maintain that one of the key challengesiemeloping
climate change policy is to understand and ackndgdehow issues like climate change are

framed by consumer-citizens in relation to différmms of practices.

Another important issue for climate change poliog questions about the current levels of

consumption and thus the effectiveness of citizessponses. Frardt al. (2015a) and Geels
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et al. (2015) consider that understanding the underlgsgumptions of the social practices
on which such behaviours are based, for exampéjiportance of tourism consumption
must first be addressed, before the need to canbideffectiveness of promoting changes in
behaviours, for example, the reduction in the nunddeflights taken. These conflicts and
disruptions that are emerging in the light of climahange, according to Bat al. (2011a),
influence how research should be re-positionednSiad Dietz (2015) argue that the social
practices approach, as currently formulated, neduktrepositioned by environmental social
scientists, and that such researchers must encentipagemergent and powerful discourses
surrounding climate change and the conflicts that¢an involve. According to Grundmann
(2016) and Victor (2015), the focus here needs @ooh reframing the ways that the
‘environment’ is considered in the wider contextphctices and does not mean that the

assumptions or intellectual basis for understandowal practices must be rejected.

According to Gregory-Smitlet al. (2015), it is important to contextualise practizben
interpreting ‘environmental behaviour’ which eresblpeople to frame such actions around
values, ethics, norms and social structures. Starh Dietz (2015) point out that climate-
centred dialogues together with values, ethicsmsasnd social structure hold a place in the
everyday framing of practice and that such disesi@so become a part of the context for
social practices, which deserves a clear focusénftaming and inquiry of environmental
social science studies. Moreover, in an era ofaéthange, those who seek to side-line the
‘environment’ in studies of social practice mustamsider their approach, and consider the
environment as part of the underlying contexts timaty be affecting both attitudes and
established practices (Allen, 2016; Grundmann, 2016

Kenis (2016) asserts that the re-positioning ofsi&al practices approach requires a review
of conventional citizen—consumer assumptions agér3dat al. (2016) maintain that there is
a need to recognise that as new and contested fofresvironmental discourse emerge,
points of conflict between ‘citizenship’ and ‘comsption’ will occur that challenge
individuals to reflect on their roles in this coxteDietz (2015a) recently argued that a wider
perspective on the citizen-consumer weakens the fomsadvocating a neo-liberal approach

towards promoting ecological citizenship throughimeateam, market-oriented practices.

Blok et al. (2015) and Younget al. (2015) suggest that this contradiction revealsitical

point about individualistic conceptualisations ofveonmental behaviour, which are
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characterised by the (re)balancing of consumptmmms, habits and routines with notions of
ecological responsibility. Baret al. (2011a) and Walkeet al. (2015) argue that the
challenges individuals face in reacting to issugshsas climate change often present points
of conflict for consumers who in the recent pastehananaged to find a balance between
consumption and citizenship. Walket al. (2015) continue that for many, climate change
implies changes in consumption that challenge amwflict with established modes of
practice in certain contexts and thus present aebao adopting and embedding new forms
of behaviour. Additionally, a bigger challenge I textent to which the citizen-consumer
behaviour is aligned to a realistic and sustainglliaway of individual responsibilities and
consumption needs when considered in the conteglimate change. According to Ruepert
et al. (2016), such a challenge necessitates a deeperstadding, by researchers, of the role
of individuals and also a review of the individgéli stances adopted by some researchers in

environmental behaviour studies.

Norris et al. (2016) suggest that the socio-ecological confliastsich can emerge for
individuals raises questions about policy, pracéind more fundamentally the role of citizens
as consumers in an age of climate change. Suclafuetal social and economic re-framing
was advocated by Seyfang (2005: 303):
...to build a social context consistent with an eadblecological citizenry,
governments must look to the alternative perspectiv sustainable consumption
which aims to provide this context through radichhnges to lifestyles, infrastructure
and social and economic governance institutionsorider to redirect development
goals and reduce absolute consumption levels —ebyerreducing ecological

footprints.

The socio-ecological conflicts that emerge aroumdsaue like climate change therefore raise
fundamental questions about the social and econsmictures on which ever-increasing
levels of individual consumption and thus consupractices are based (O'Rourke and Lollo,
2015). Environmental social science must therefatdress these questions of conflict and
their broad implications for society so that thex@n urgent and meaningful contribution to
climate change actions by people. While Lorenatral. (2007) and Whitmarsh (2009) have
for some time done work on climate change-focusedrenmental discourses, Bagt al.
(2011a) argue that climate change presents a fae alisruptive challenge for consumers,

bringing into question the assumptions about ewsrygdractice and the very role and
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importance of current consumption levels. Spaargarel Mol (2008) indicate that the role
of consumers lead us to question and re-positioin the debates on citizen-consumers while
Verbeek and Mommaas (2008) claim that it is necgsta review the social practices
approach that have come to dictate much of the leuyeable landscape in environmental
social science. O'Rourke and Lollo (2015) furthemp out that in changing the focus of
consumers to respond to climate change, more ensphesds to be placed on realising the
limits of the citizen-consumer concept and recagniof the need for researchers to engage
with new and problematic environmental discourseglf as climate change) that challenge
the relations between a post modern and impulsot@®m of the citizen with entrenched
consumption habits. Additionally, such an approadtepts the notion of the citizen-
consumer in particular settings, but requires tbegy relations citizens have in particular
spaces and places to be reframed and, eventualigcognise that the challenges posed by
climate change will not be fully addressed by sachapproach. Schaltegget al. (2016)
point out that sustainability issues in busines®c®iving increasing attention and that there
are some obvious areas of further work, especilig to business impact on a range of
sustainability issues with a global scope suchliasate change. For a business enterprise,
sustainable development means adopting businedgegrs and activities that meet the needs
of the enterprise and its stakeholders today witdecting, sustaining and enhancing the
human and natural resources that will be needethenfuture (Huckle and Wals, 2015;
International Institute for Sustainable Developm@t8D], 1992; Kolk, 2015). This general
understanding of sustainable development appeacapture the spirit of the concept as
originally proposed by the World Commission on Eamiment and Development (Steen and
Palander, 2016) and recognises that sustainablaosto development must meet the
legitimate needs of a business enterprise andak®lsolders which includes, at a minimum,
shareholders, lenders, customers, employees, suppind communities who are affected by

the organisation’s activities.

2.3  Stakeholder Engagement Theory

Laplumeet al. (2008) assert that it is important for organisagioo know and understand all

their stakeholders (customers, public, employerd)take into consideration the interests of
all stakeholders and not only of their shareholdgdstrom (2010) proposes that to

successfully address climate change in the long emeouraging simultaneous actions at

multiple scales is an important strategy to addteissproblem as substantial changes in the
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day-to-day activities of individuals, families, is, communities, and governments at
multiple levels, especially in the more developestla/is required. Additionally, stakeholder
engagement is gaining prominence currently, dueth® unethical practices, negative
environmental impact and disregard for human righysan increasing number of businesses
and according to Leonardi (2015) and Manetti antluBei (2016), the impact of social
media. Luoma-aho (2015) further confirms that stakder engagement now extends to

issues such as advertising, environmental managemarketing and online journalism.

According to Bieluchet al. (2017), partnerships from different research gigoes provide

the opportunity to consider various forms of knadge, experiences, values and resources by
bringing together interdisciplinary scientists witakeholders in understanding sustainability
issues. Additionally, it is also important to umstand the social, psychological and

contextual variables impacting relationships sing#ding partnerships is a complex process.

Furthermore, Luoma-aho (2015) points out that d$takler engagement or mutual
dependence is essential for sustaining a posiélaionship between an organisation and its
stakeholders. However, according to the situatishabry of publics, stakeholders are not
involved or interested at all times, and can bévaabr inactive at intervals, depending on
their interest in an issue (Ciszek, 2015). Thislddwe relevant to climate change issues,
especially as climate change concerns generatesaged interest during natural disasters or

media attention and wanes when such incidentsdmilfGavin, 2016).

The role of stakeholders in addressing environniésgaes is supported by Montabenal.
(2016) who advocate a re-focusing of environmebthaviour research to focus on the
everyday and ordinary practice of daily life. Femmore, Hallegatte (2009) maintains that a
range of soft options such as land-use plans, tdinchange capacity building, insurance
schemes or early warning systems will have anémfibe on business investment choices and
household decisions and in turn also influencehtmel (technical) investments. Additionally,
soft adaptation options are also reversible satstior example, an insurance scheme can be
adjusted every year, unlike a water reservoir. Addally, the risk of ‘sunk costs’ if climate
projections are wrong is much lower for institusbrand financial strategies than for
technical adaptation projects, which makes themensaitable to the current context of high
uncertainty. This view is further strengthened lay \Sluisveldet al. (2016) who claim that

while there is a focus on technical solutions idesrto meet the 2°C climate target (such as
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renewable energy, carbon capture and energy eféigieechnologies) it is not easy to reduce
global warming from carbon price driven technicalusions alone. Hence, van Sluisvedtl

al. (2016) suggest that there is a need to focus momon-economic and non-technological
drivers of energy system transformations, whichgaeerally not overtly included in long-
term scenario studies. Moreover, Axon (2016) ighef view that social solutions have not
been seriously considered, as there has been awrediaace on technological responses to
climate change. In the Distribution Division dueth@ current financial challenges, the soft
non-technological driven option such as capacityding to influence lifestyle changes is
likely to be the practical solution to the climathange challenges facing the electricity

industry rather than opting for expensive techniclaigsolutions.

According to Hallegatte (2009), end-users such asagers, planners and engineers must
understand that it is not possible for climate sigts to solve this problem by providing
certain and accurate climate forecasts timeouslgceentific uncertainty will prevent climate
models from providing this information soon. Theoldem is further compounded since
natural variability makes it difficult to detectdumttribute climate changes, as Cooke (2015)
illustrates that end-users, therefore, have to ghdne way they make decisions, to introduce
climate uncertainty in their everyday operationsurk® et al. (2015b) point out that
uncertainty is already central in many economicigiens such as energy prices and
exchange rates and since future technological dpuednts are volatile and uncertain, and
cannot be forecasted with precision, future clin@iaditions must be added to this already
long list of uncertain factors, to make sure thidttlze information climate scientists can
produce is used in the most adequate way. If umicgytis taken into account in all long-term
decisions, many infrastructure projects will betdetadapted in the future, and climate
change impacts will remain lower and more manageé®lrkeet al, 2015b). Additionally,
only such an anticipatory adaptation strategy aanus the time we need to wait for (still-to-

be implemented) mitigation policies to become difec

Leeet al. (2015a) and Raukeet al. (2015) indicate that effective decisions of endrads
highly dependent on their level of climate changam@ness and capacity, as a literate end
user will be able to adapt much better to the uagerfactors around climate change.
Fergusoret al (2016) also suggest that in times of particulabagl financial and economic
limitations, business response to addressing dfimetange is critical, as there are

implications for a variety of consequences for basses in regards to operational, public
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relations and financial aspects. Lovbragtdal. (2015) argue that to understand the social
science of the environment, researchers must attémnpncover the underlying processes
that lead individuals (or households) to consuméifierent ways. This approach will reveal
the underlying demands that individuals make oruthe of vital resources such as energy or
water, as it is important to understand that sumtsomption is part of everyday, normal
practice, and must not been viewed as either prant-environmental (Pink and Mackley,
2016). Dietz (2015b) further comments that tryinguhderstand why certain individuals do
or do not ‘commit’ to environmental practices isicerned with coming to an understanding

about the very basis of consumption itself.

Tasquieret al (2014: 821) point out that “environmental issaes intellectually stimulating
for learning science, but seem not to be enougtdstering a behavioural change”. This
view is supported by Dietz (2015b) who claims ttie# emergence of issues such as global
climate change is beginning to challenge our undedings of how individuals engage with
environmental issues and the ways in which enviemtally significant practices are
influenced by scientific understandings in diffarennsumption settings. Baet al. (2011a)
maintain that in global climate change respondesetis much emphasis on ‘low carbon’
lifestyles that necessitate changes in behaviotosaca wide range of practices, including
energy consumption, water use and waste dispodabrat, work, whilst travelling and in
places of leisure and tourism. An analysis of theta&eholder issues is therefore vital for a
better response to climate change, even in theilison Division. Briggeret al. (2015)
point out that climate change is a behaviourallymptex and publicly contested
environmental issue as there are many potentiaielbsuand conflicts in addressing the issue
effectively, and social researchers therefore rieedevelop new understandings of socio-
environmental practices. Furthermore, when exisind embedded practices are challenged
through unsettling and disruptive processes, adsflivith the consumer—citizen response to
climate change emerge. Batral. (2011a) identify four main factors that cause ¢baflicts
with response to climate change:

* new and contested forms of knowledge;

» contested ascriptions of responsibility;

» alternative conceptions of scale; and

* new sites of practice for activism.
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Although there is a paucity of research on stalaggrsl climate change awareness,
particularly for Africa (Bryanet al, 2016; Ofoegbu, 2016), Knight (2016) identifiece th
following three general trends:
» awareness of climate change is greater in courttrasare wealthier and more highly
educated, and is not influenced by political or@gion or vulnerability;
» perceived risk is greater in countries that are Ithiea, left-leaning, and more
vulnerable to climate change, and not affectedrigmployment; and
* perceived human cause is greater in countriesateivealthier, left-leaning, more
vulnerable, and more highly educated.
This is underscored by Wiest al. (2015) who illustrate that concern about climatarge
has increased over the past two decades, wherag®@ét al. (2015a) maintain that climate
change is not one of the public’s main environmlestancerns as it is ranked as less
important than many other social issues like thenemy and terrorism, especially in
developed countries. McCriglet al. (2016) maintain that in the European Union, climat

change is strongly influenced by politics.

Furthermore, recent work on climate change by Famd King (2015) indicate that the
prolonged and occasionally extreme media atterditorded to issues like climate change
creates greater levels of uncertainty and a distdoetween expert and public knowledge.
Rosset al. (2016) indicate that there is an unwillingnessnability of citizens to assume
responsibility for certain issues on climate chanbes is reflected in the research on the
‘psychology of denial’ (Briiggeet al, 2015)where individuals adopt strategies to ascribe
responsibility for global climate change to othexternalised actors and this externalisation
of climate change is regarded as ‘shifting the anfurthermore, Baret al. (2011a)
maintain that the notion of responsibility andntde in promoting (or restricting) forms of
environmental practice is another important issné aot only the problem of conflicting
knowledge. Bachet al. (2015) and Bliuet al. (2015) claim that this is complicatedly bound
up with issues of trust and political accountayiliKenis (2016) asserts that environmental
responsibility has become a central component ef diizen—consumer debate, whereas
Kennedy and Bateman (2015) maintain that reframohgitizenship, is considered as a
reflexive and distributed mode of expressing ethaad political concerns. Baret al.
(2011a) are of the view that the roots of promotaitigen environmental responsibilities
within a consumption framework is linked by commawrceptance of individual and

collective rights and responsibilities. Selman &zker (1997) commented earlier that this

37



pseudo-political agenda underlined many environalecdmpaigns such as the spread of

Local Agenda 21 projects that have urged citizeri$hink Globally, Act Locally’.

Lorenzoniet al. (2007) indicate that discussions on climate chaargeheld around extreme
variations in stated outcomes alongside the dismgeat amongst scientific experts and that
there is a worrying gap emerging between scientifimsensus and public ambiguity.
However, whilst public engagement with climate aj@rmas a topic is relatively high, the
understanding of climate change, its implicationd aocio-ecological consequences is weak
(Masudet al., 2015). Cloydet al. (2016) provide many reasons for the lack of meginin
engagement on the part of the public. Newell ankg £2015) and Whitmarsh (2009) explain
that recent research has sought to discover tlks loetween public engagement and the
popular media and found that media has broughmgwitant discussions on climate change
and, more significantly, the ways in which the pobk being pressured to change their
behaviour in response to this issue such as s@@ptidistrust) and uncertainty (doubt). This
distrust and doubt about climate change, accoringayer (2016), is often displayed in the
media which leads to conflicts about the idea ahdea ‘responsible’ citizen within the
context of the current consumption patterns. Funtloee, earlier findings on public
understanding of climate change in the UK by Haageset al (2003) and Ford and King
(2015) assert that such perceptions are worseneatehja portrayal of climate change, which
tends to highlight scientific and political disagneent. This is confirmed by Jang and Hart
(2015) who indicate that stakeholders often cite ploor or low attention paid to climate
change by the media as a reason for uncertaintytahe presence and seriousness of the
issue, and in some cases as a clear reason fowvalingness to engage. Chargal. (2016)
claim that stakeholders are strongly influencedtihy media and other interest groups.
Moreover, Carlson and McCormick (2015) and Janghad (2015) indicate that the distrust
in information sources, in particular mass medid lansiness, is another barrier as media are
perceived as prejudiced, exaggerated and inconsisteheir coverage of issues like climate
change, and much of the information produced byness is considered ‘greenwash’ and
marketing ploys. Some stakeholders, according toddaNavarrete and Pelling (2015) and
Ojala (2015), distance themselves from environn@nssure groups as they perceive that
there is bias in information from such groups. @ayet al. (2015b) point out that the source
of information is also important for stakeholdess ia demonstrates the credibility of the
climate change information. Additionally, many sthklders are of the view that information

from a tertiary institution such as a universityriest trustworthy.
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Studies by Kempton (1997) and Norton and Leamaf4pt the United States of America
(USA) and another British survey by Poortingaal. (2006) indicate widespread awareness
and general concern about climate change, but ddnibehavioural response. This is
supported by more recent research by Briigged (2015), Devine-Wrightet al. (2015) and
van der Linderet al. (2015) who indicate there is a growing concernuatmtimate change
even though few citizens are actively involved no-plimate change actions. Another key
issue is that people’s response to climate chagetier when they understand the causes of
climate change, as opposed to those who do notrstade the causes (Blawrhal, 2016).

Many years ago, the UK Department of the Environnt@od and Rural Affairs (DEFRA)
indicated that environmental issues which are aagrconcern for people in England
included disposal of hazardous wastes, livestoeleding methods, water and air pollution,
loss of plants or animal life, tropical forest dastion and ozone depletion (DEFRA, 2002).
Furthermore, earlier studies by Batlal. (2000), Norton and Leaman (2004), and Poortinga
and Pidgeon (2003) illustrated that health, segusihd other social issues were more
important than environmental issues for the Britmlblic. Capsticket al. (2015) recently
indicated that the public perceptions of climataraye is different among different nations
and that perceptions also change over time. The8eremt views and priorities of
stakeholders provide a challenge in addressingatéinchange learning and proposing pro-
climate change actions at the local level. ThiseaustAnding is critical essential in the

development of any climate change capacity builgiragramme.

The views of stakeholders are important (Luoma-&@4,5), even on climate change issues.
Lorenzoni and Pidgeon (2006) explain that evenghatlimate change is considered socially
relevant, most individuals do not feel it posesrangnent personal threat. Hence, climate
change has been ranked low and reflects a genere¢gtion amongst the public that the
issue is removed in space and time. For examplegrizoniet al. (2007) illustrate that

studies in 2004, in the UK, indicated that 52% ebple believe that climate change will have
‘little’ or ‘no effect’ on them personally. Furthmiore, Whitmarsh (2008) found that in 2004
85% of UK residents believed the effects of climatange will not be seen for decades.
Notwithstanding, the climate change views of esgdgcyoung people have changed recently
(Corneret al, 2015). Studies by Capstiak al. (2015) illustrate that concern about climate
change has increased over the past two decadesrdiog to van der Linden (2015b),

although climate change is not one of the publimain environmental concerns, people
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associate climate change with negative feelingsrmaathtain that they are very concerned.
Furthermore, recently Cornet al. (2015) indicate that while issues of importance tfe
British are unemployment, the National Health Systenflation and rising prices; climate

change and energy are now ranked as the fourthriemgassue.

Christerssoret al. (2015) suggest that the few people who actuallgevatempts to conserve
energy do so for financial and health reasons ratien for environmental ones. Moreover,
Clayton et al. (2015a) and Cornegt al. (2015) point out that there has been a dearth of
studies that addresses stakeholders’ understanafinglimate change, in particular in
business, and their willingness to alter behavidargelation to climate change. To the
researcher’s knowledge, no such studies have asa ldone in South Africa or in the

electricity distribution sector.

Engaging stakeholders on climate change issueda#ienging, as the ‘value-action’ or
‘attitude-behaviour’ gap of stakeholders, accordimglaytonet al. (2015a), is illustrated by
the difference between public awareness and coratsat climate change on the one hand,
and the limited behavioural response on the othAdditionally the public perceive a wide
variety of barriers to engaging with climate chanBeliggeret al. (2015) and Rosst al.
(2016) suggest that there are only a few examplaké literature which explicitly address
these barriers and the literature that coversdrartend to focus mainly on the psychological
barriers of dissonance and denial to behaviourahgt in light of alternative energy futures.
Moreover, Carlson and McCormick (2015) indicatet ttheere are other barriers, including
social and institutional, which must be considemdtn dealing with stakeholders’ response

to climate change.

Another issue to consider when engaging with stakighns, as Bambergt al. (2015)
illustrate, is that social identity is an importamiuence on people’s energy use and therefore
poses a difficulty in changing consumption beharsoGifford (2015) confirms that such an
attitude, as with other environmental and politisaues, indicates the deep exclusion and
lack of trust felt by the people. Some of the afoeationed barriers are also encompassed in
the Ipsative Theory of Behaviour (Kléckner, 2015hieh identifies internal and external
conditions as potential constraints to pro-envirental action. According to Daae and Boks

(2015), the Ipsative Theory of Behaviour holds thlat individual's behaviour may be
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constrained or hindered by a lack of real or imaginopportunities, imposed by the

individual’s internal as well as external condison

Bruggeret al. (2015) and Shackletoet al. (2015) suggest that barriers to climate change
experienced by stakeholders can be classified aglistinct, but interrelated, levels, namely,
individual and social. Furthermore, the existentwidespread and ingrained social barriers
poses particular challenges for climate changegatitin efforts, and undermines reliance on
voluntary action by individuals (Biesbroe#t al, 2013). Some of the individual barriers
which are essentail for effective stakeholder ergant, suggested by Eisenatlal. (2014)
and Lorenzonet al. (2007) include:

* lack of knowledge;

* uncertainty and scepticism;

» distrust in information sources;

» externalising responsibility and blame;

» reliance on technology;

» climate change perceived as a distant threat;

* importance of other priorities;

» reluctance to change lifestyles;

» fatalism; and

* helplessness.
Adger et al. (2013) identified the lack of basic knowledge abcauses, impacts and
solutions to climate change as one of the mostlyeantifiable individual barriers to

climate change response.

According to Carlson and McCormick (2015) and Laa@mi et al. (2007), social barriers are
subdivided into the following four issues:

» lack of action by governments and business;

» ‘free rider effect’;

* pressure of social norms and expectations; and

» lack of enabling initiatives.
The identification of lack of action by businessatevant and significant for the Distribution

Division, and will need to be addressed to motivagebehaviour of its own employees.
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Pasgaaraet al. (2015) and Shet al. (2015) also explain that although informationaadily
available to stakeholders, it is not taken up angfated into knowledge or action, for the
following reasons:
» Lack of knowledge about where to find information;
* Lack of desire to seek information;
* Perceived information over-load;
» Confusion about conflicting information or partelidence;
» Perceived lack of locally-relevant information, fexample, about impacts or
solutions;
» Format of information is not accessible to non-etpe
» Source of information is not credible or trustwgrtparticularly the mass media;
» Confusion about links between environmental issuas$ their respective solutions;
and

» Information conflicts with values or experience asmtherefore ignored.

Sherwoodet al. (2015) show that there are divergent ways of wtdading climate change
that draw on broader discourses than simply s¢iekinowledge. Additionally, although the
general public interpretation of climate change ndayote confusion initially, this is not
necessarily the case, as this is a valid way ahgdbe world from a lay person. An example
by Masudet al. (2015) illustrates this, where climate changeraight under an umbrella of
environmental issues without being seen as distibidreover, a lack of knowledge by
stakeholders may contribute to a sense of uncgtaioout climate change and pro-climate

change actions.

The vacillating involvement of stakeholders as ided by Lee et al. (2015a) can be
understood from the observations of McCrightal. (2016a) that there is a general difficulty
in interpreting scientific uncertainty and comptgxby stakeholders, unlike scientists who
are trained to recognise that uncertainty is aggiral element of the process of discovery and
debate. According to Whitmarsh (2011), uncertaantyongst stakeholders is the scepticism
about the reality of climate change, the humanerite on the climate, and the necessity and
the effects of mitigation actions. Bliugt al. (2015) and Whitmarsh (2011) observed that
scepticism can arise from a particular worldviewsas fatalism or lack of clear political

engagement on the issue. Furthermore, Mc@teal. (2015) confirm that fatalism acts as a
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barrier to engagement of people, as such individaet of the view that there is no value for
them to get involved, as the problem has gone @analready and is irreversible by human
action. Herein also lies a key challenge in engagwith the Distribution Division

stakeholders, and in particular employees who neyexperience similar feelings.

Understanding how stakeholders view climate chaagd its impacts is important in
engaging with such consitituencies. Briggeal. (2015) indicate that some people perceive
climate change to be distant in space and time uatife environmental concerns which
tends to focus on the local issues with tangiblpaats, the examples and imagery of climate
change mostly related to people in other locatimnm the future, especially by those who
are well-off (Arnall and Kothari, 2015Furthermore, Wieset al. (2015) claim that some
people tend to frame change in terms of their Iscatoundings. Kuret al. (2015) explicitly
recognise the difficulty people have of visualisthg consequences of their current activities,
for example, energy use and linking them to futcimate change. Briggeat al. (2015)
further maintain that there is an evolutionary tamzy for people to pay attention to

immediate and personally relevant issues.

Another key issue for stakeholders is that whilestrmeople accept that individuals play a
role in causing climate change and that they shbalthvolved in action to mitigate it, there
are less opportunities for effective individualianton climate change as compared to local
environmental issues which are more visible to itndividual (Lorenzoniet al., 2007).
According to Bambergt al. (2015), stakeholders are also of the opinion thataction of
large emitters will have a greater impact thanvialial actions and that as climate change is
a collective problem, it should be tackled at demive level. Additionally, such individuals
feel that it is not worthwhile taking action at andividual level, given its limited

effectiveness.

While non-technologically driven options such agamty building to influence lifestyle
changes are likely to be practical solutions todimate change challenges (van Sluiswetid
al., 2016), stakeholders are likely to be concernetlttiey have to change their lifestyle in
order to take action on climate change. This unéase reluctance to act) is mainly because
many people feel that they would have to enduratgiescomfort and sacrifice standards of
living and social image to respond to the climdtarge crisis (O'Rourke and Lollo, 2015).
Axon (2016) and Simon and Leck (2015) point outt thaeople tend to be reluctant to
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consider changing many of their routines and hahitd to consider alternative options, even
when these may be more individually and environ@a@nteneficial. Phillips and Dickie
(2015) explain that most people’s carbon-dependiéestyles make some unconscious
habitual behaviours become socially-acceptable ssctiriving to work, frequent long-haul
holidays and weekend breaks, leaving applianceamahthe weekly supermarket buying.
Thulemarket al. (2016) further assert that such ingrained behasitdecome unguestioned
and there is a stubbornness to change, as owneastigonsumption, for example, of cars
and electronic goods, are important status syminotair society. Additionally, people feel
they are expected to achieve this since the peorepof needs and expectations of people
change once they become accustomed to a partistdendard of living. Grasso and
Markowitz (2015) support this argument, as theyeddhat people’s revised expectations are
spread in arguments about the quality of life, ande absorbed into daily routine become
interpreted as ‘needs’ rather than ‘wants’. Morepgech barriers contribute to stakeholders
doubting their effectiveness and externalising oespbility for mitigation efforts from the

individual to the international level.

People have particular views on politics and bussn@'Brien, 2015) and these issues are
important when engaging with stakeholders. Bsil. (2016) state that many people are of
the view that there is limited political action mcal, national and international governments
such as the lack of commitment to mitigate GHG siiss or lack of evidence of substantial
action by governments. Lack of action by businasalso considered a barrier to people’s
personal engagement on climate change (Barker,)2®idwever, Kopnina (2016) claims
that business is usually and traditionally ideatfias scapegoats for environmental
degradation and climate change. Pasgaaral. (2015) point out that the lack of action by
others in society is also a barrier to individueti@ns, as people are reluctant to change their
own behaviour when they feel others would not fwlkuit. This is in line with Hochberg and
Brown (2015) who referred to such a situation a&sptoblem of free riding and the tragedy
of the commons. Additionally, people tend to ptisg personal and financial concerns over
environmental issues and individuals who considat ttheir actions would be more
widespread, if proposed actions were equitable fairdfor everybody. Shet al. (2015)
further claim that lack of action by some stakeboddis due to the lack of enabling
infrastructures and mechanisms, such as lack afrdeble and reliable public transport,
higher prices of environmentally-friendly goodssigm of the built environment encouraging

car use and the lack of incentives to prevent goh for example, lower car taxes for more
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efficient cars. Recycling (Goulet al, 2016) and energy conservation (Asensio and Delmas
2016) in the home are some of the most commonrectivat people are willing to take and
there is general resistance to changing travelthialdioreover, incentives and technological

solutions for energy policies receive more supgiah taxes or higher bills.

Morton et al. (2010) state that investigating the beliefs, attisi and orientations toward
climate change issues that currently exist amoagesiolders helps to identify potential
opportunities for creating change as well as tkalyli points of resistance. Additionally, there
are a number of factors that may be of importanceying to understand what influences
stakeholders’ responsiveness to climate changeexample, the extent to which people
believe that climate change is real, is one keyipter of willingness to take action on
climate change. Capstiak al. (2015) suggest that accurate knowledge aboutdhses of
climate change is vital for responsible decisiorkimg as climate change is considered one
of those difficult issues, is linked to energy aamption, and there is a need for a radical

change in values, behaviour and institutions towéod/er consumption patterns.

As an example of the radical changes required,t &oat Barrett (2015) aclaim that the need
for widespread social change, including by indialdy was the basis for the UK
Government’'s ambitious target of reducing L£L&missions by 80% by the year 2050.
However, Claytoret al. (2015b) explain that there has been inadequagatath given to
behavioural change in the UK’s climate change dicand that the country has relied
primarily on voluntary reduction of energy use hdividuals, which has been supported by
the provision of information, economic incentiveslaubsidies to such stakeholders. Newell
et al. (2015) contend that the reticence of governmerdarates from a number of factors,
notably the fear of electoral protest, their claséationship with business, a focus on
economic growth, and the short-term priorities of@nment which are linked to its limited

period in office.

van der Linderet al. (2015b) suggest that stakeholder engagementwasy do involve the
public in decision-making about science issues great concern. However, Eden (1996)
earlier maintained that the methods used to edubatgublic, change behaviour and gain
support for policy has focused primarily on theyisamn of scientifically sound information.
However, according to Tal and Wansink (2016), datiealues, personal experience, and

other contextual factors influence the understamdih science. According to Leet al.
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(2015b) and van der Lindeat al. (2015), stakeholder engagement involves cognitive,
affective and behavioural aspects and thereforeagemgent implies a personal state of
connection with the issue of climate change, rathan mere public participation in policy-
making only. Bairet al. (2016) argue that it is not enough for peopleriovk about climate
change in order to be engaged; they also needréoatsout it, be motivated and be able to
take action. However, Rost al. (2016) assert that energy conservation can betigedc
without an understanding of climate change, for ngxea, if financially motivated.
Additionally mitigation policies are likely to beeffective or rejected by a public who do not
understand the issues. Cropanzano and DasboroGdh)(2xplain that the three facets of
engagement are not related in a linear fashioherathey comprise complex behavioural
ecologies. Azevedo (2015) believes that behavibange can precede cognitive or affective
change. In turn, cognitive, affective and behawabaspects of engagement are in large part a
product of social and institutional contexts (vaer d.inden, 2015b). Furthermore, Dietz
(2015a) indicates that there are a range of inflasron individual attitudes and behaviour
towards environmental issues such as past behavimowledge, experiences, feelings,

social networks, institutional trust and demogragiackground.

Gifford (2011) explain that the need to conducktessh and interventions will grow, as the
impacts of climate change are more widely expegdnd@dditionally, a number of focus
areas for future research on anthropogenic clirladégge mitigation is suggested. For Bisaro
and Hinkel (2016) and Fujii (2017), the followinigd issues for stakeholder engagement is
important:

» climate change research should include, wherevesiple, measures of actual (rather
than self-reported) environmental behaviour;

« the reliability and validity of self-reports shoubg examined;

» the difference between impact and intent-orientgtbas must be considered;

» efforts should be made to study high-GHG impactab@iurs, such as the choice of
travel mode and energy consumption, as opposedweGHG impact behaviours,
such as avoiding or not using plastic bags; and

» the focus should be on the strength of effectshenetvironment, and whether those
are importantly influenced by psychological vareblor are open to well-designed

interventions.
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Accordingly, Hoover and Harder (2015) postulate tlesgearchers need to focus on the role
and power of individuals to effect change, duehtopossible enormity of climate change as a
social (as well as natural) crisis. Additionallyuch a focus will lead to wider and important
interrogations of the relationship between indidlduand the state, and the ways in which
behavioural change as a political discourse is @raged and governed. As Barbabal.
(2015) note, there are substantial limitationshia tocus on individuals and the logic of the
Attitude-Behaviour-Choice model of policy-making tin a consumer-focused society.
Huysmanet al. (2016) suggest that climate change underminedaije of the ‘citizen-
consumer’ through the emergence of seemingly cdicti@y ecological practices for
individuals as well as researchers and practit@nédditionally, to undo this concept
requires a questioning of the citizen-consumer rhotiéehavioural change and a focus on
how climate change is repositioning the perceivatue of environmental practices from
being part of everyday life to being essentially apposition to existing forms of
consumption. Dietz (2015a) and Shove (2010) poirit tbat understanding the shifts in
behavioural change is important as such apprenigtiovides good knowledge of the wider
political debate on how radical social change carbimught about through collective and
deliberative processes, to address the confliesdmerge around climate change. Such an
approach can only lead to new ways of dealing wlithate change and prepare societies for
dealing with other global challenges (Dilling anarBgren, 2015). Klenlet al. (2015)
suggest that developing sustainable solutions tmaté change involves all societal
stakeholders including government, commerce anéhéss, interest groups and the wider
public. Furthermore, according to Dilling and Bemgy (2015), involvement of stakeholders
indicates that some strategies for engagement are wonducive for policy intervention,
which tends to operate on short timescales. Aduhlig, attempts to engage the public will
be more effective if they are part of, and seepetpart of, a coherent and consistent response
to climate change. However, for effecive stakehoklggagement on climate change issues a
number of matters need to be addressed. AccordiBpon (2015), there is a need for basic
information provision to address the ignorance alotimate change and its implications for
individuals. Carlson and McCormick (2015) and Kimgeinet al. (2016) believe that such
basic knowledge will encourage people to channeir thnergies into appropriate activities,
especially for those willing to mitigate climateastge. Carlton and Jacobson (2016) also
recommend that climate change-related regulatodyemonomic measures be communicated
in an acceptable and transparent manner. Mgteas. (2015) suggest that information needs

to be provided in context, according to its relii@piwith mainstream scientific opinion and
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in relation to previous findings. Lewandowsky al. (2015a) claim that there is a role for

science education (formal and professional) to temunderstanding of the scientific

process, including the inherent uncertainty abdimate change. Ford and King (2015)

suggest that the media also needs to be educatelihtate change, specifically developing

skills to think critically about climate change need¢ontent and advertising. There is also a
great need to educate younger generations on emvéwotal action and climate change
(Corneret al, 2015; Haynes and Tanner, 2015).

In support of a constructive response to mitigagtiorts, Briiggeet al (2015) and Capstick
et al. (2015) suggest that information should also bernamicated in a meaningful way and
must link stakeholders’ concerns and intereststhatipeople need to understand that there
are additional benefits to reducing emissions saglsaving money, improved air quality,
quieter streets and personal fitness, as the pooved information at the point of energy use
reinforces the connection between personal actiah impact on the climate, and makes
climate change more noticeable and the climate gidnaolutions more personally relevant.
Burchell et al. (2016) and Laskaret al. (2016) indicate that speedy communication is
effective in stimulating emotional, behavioural aintellectual aspects of engagement on
climate change. This is underscored by Kaeliral. (2015) who point out that the provision
of immediate feedback on energy use, through haldednergy meters, effectively reduces
people’s consumption. The Distribution Division galay an important role here, as the main
electricity distributor across South Africa, inluencing its stakeholders’ response to climate
change. However, all employees must also have dardarstanding of climate change to be
able to convey this to its approximately 5.5 millidirect customers (Eskom, 2015c). Céti
al. (2015) maintain that sustained support, such assdiwld interventions and positive
reinforcement (in terms of public recognition, sdénteraction and material rewards), can in
turn inspire effective behaviours to be maintain@dcording to van der Linden (2015a),
incentives such as the energy saving awards cam silmulate a sense of collective
effectiveness, can highlight good practice and plagle in fostering action within a social

context.

Bruggeret al (2015) and Capstickt al. (2015) argue that it is not sufficient just to have
information and understanding about climate chaagen for the motivation to act, although
such knowledge is important for engagement. Accmlgli supportive institutions and

infrastructure such as affordable and efficientlipuipansport is important to enable action at
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an individual level as well as initiatives to puspty change routine behaviours need to be
designed and interventions specifically to encoarmaansideration of alternatives such as free
bus tickets, congestion charging and bike-to-wor&akfasts (Ryan, 2015). Furthermore,
Childerset al(2015) and Shaw and Bunce (2015) indicate that detretion projects of low-
emission technologies, decentralisation of eneggpesns, including micro-generation, and

carbon neutral or low carbon buildings can alsonsheople what is achievable.

Bamberget al. (2015) point out that there are different resperamongst stakeholders to
climate change, as some people may take voluntaigrna while others are not prepared to
make any changes without external pressure. H&wey and Jgrgensen (2015) suggest that
a stronger governing and economic framework is edetb encourage climate change
mitigation actions. Furthermore, O'Brien (2015) @chtes that in current society, regulation
iS necessary to drive fairer, collective solutiots climate change and highlight the
seriousness of climate change and the necessagttoAdditionally though, regulation and
economic measures only do not necessarily chaniges/anderpinning behaviour. Raineri
and Paillé (2015) and Rumoet al. (2016) therefore propose that long-term and deeply
rooted social change for sustainability (in supprpro-climate change behaviour) can be
promoted gradually through education, creating comity values and environmental

citizenship in combination with a framework of imtees.

It is important that societal viewpoints of climateange be integrated within the policy
process on an on-going basis (Knutti al, 2016), as there is a need to explore the
understanding of climate change by diverse stakiehsl through time and that such
understanding should influence policies accordinglysupport, Bernaueat al. (2016) are of
the view that public involvement in the policy pess must be a more open and consistent
approach to addressing climate change, and wilefbee contribute to overcoming political
distrust from many stakeholders. In addition, dffecclimate change management requires a
longer-term perspective and systemic change. Magmgress on the UK Government's
ambitious CQ emissions reduction target (Scott and Barrett520ill therefore require the
engagement of the public on climate change matisrthere is a need for a drastic change in
values, behaviour and institutions towards a pattef lower consumption. Corry and
Jargensen (2015) suggest that for pro-climate ahdedpaviour there must also be genuine
political and widespread social commitment, evethatindividual level. Additionally, there

are still barriers to the public’s response to eliemchange, although public awareness and
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concern about climate change may have increasam ®arly studies were undertaken.
However, these barriers have not been fully addceds/ government and many of these
existing barriers continue to be hindrances to nsostainable lifestyles in general (Leck and
Roberts, 2015; Shackletet al, 2015).

2.4 Organisational Learning Theory

According to Argote and Miron-Spektor (2011), ldagin organisations which occurs over
time, is a change in the organisation that occgrgha organisation acquires experience.
Additionally, such learning involves a range of feient areas such as organisational
behaviour and theory, cognitive and social psyamlsociology, economics, information
systems, strategic management, and engineeringedver, Argote and Miron-Spektor
(2011) indicate that knowledge transfer is alsoyvenportant in organisations due to
distributed work arrangements, globalisation, thdtirunit organisational form, and inter-
organisational relationships such as mergers, sitiquis and alliances which is also relevant
to the Distribution Division due to its current argsational structure and processes. Huber
(1991), however, views organisational learning aghange in the range of potential
behaviours. Furthermore, Maneti al. (2015) suggest that organisational learning ocitues
context which includes the organisation and theirenment in which the organisation is
influenced by stakeholders such as competitorsgntdj institutions, employees and
regulators, as well as volatility, uncertainty eirdonnectedness and generosity. Additionally,
the organisational context also includes charaattesi of the organisation such as its
structure, culture, technology, identity, memorpalg, incentives and strategy, and also
includes relationships with other organisationsotigh alliances, joint ventures and
memberships in associations. While key technoloffieseducing the emission of GHGs are
available in all relevant sectors including enesppply, transport, buildings, business,
agriculture, forestry and waste; O'Brien (2015) uagy that solutions through non-
technological means such as lifestyle changes aadagement practices are important.
Again, the role and importance of understandingnate change learning, as a non-

technological solution, provides the validation tlois research.

According to Sorenseat al. (2016), environmental learning in organisationsehfour key
dimensions, namely, skills and knowledge, physteghnical systems, the integration of

social and environmental matters in decision-makamg values and norms. Additionally,
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the fourth dimension, values and norms, determamescontrols the type of knowledge that
is sought and nurtured in the former three dimersiand values serve as screening and
control mechanisms. Also, effectively communicatkmpwledge, values and norms inspires
employees to contribute and support the organisatioverall strategy who are critical to its
implementation. This is supported by Pallett andv@hs (2015) who are of the view that
learning in organisations is not a private issug,absocial matter. Moreover, what is already
known or believed by others in an organisation amdt kinds of information is present
influences how individuals learn in an organisatiDuffield and Whitty (2015) believe that
social and cultural factors also provide solutitmsrganisational learning. Sujan and Furniss
(2015) support this thinking, as they are of thewithat culture plays a significant part in
knowledge management, organisational learning, Bndhe effectiveness of learning
mechanisms. Paulin and Suneson (2015) further mmihtthat knowledge sharing is best
performed through the communication of individualsvo good methods of knowledge
sharing commonly in use are networking (Nesheim Bithskaar, 2015) and mentoring
(Vivas-Lépezet al, 2015.). Additionally, this also has relevancediimate change learning,
especially between employees in a large organisatich as the Distribution Division. Hart
et al. (2016) are of the view that knowledge in orgamiset is also available from the
organisation’s routines, processes, practices anmtisrand not only rooted in documents or
in archives. This is signficant for climate changarning in the Distribution Division, given

the organisation’s entrenched and numerous prog@sgkpractices. Another relevant issue

-
-
-
-
-
-
-

Perceived
Behavioural
Control

Figure 2.1: Ajzen’s Theory of Planned Behaviour (adpted from Ajzen, 1991: 179-211)
for climate change learning in organisations is wkanget al. (2015) indicate, namely, that
an organisation knows something if just one petgmows it and if the organisation culture

and structure enables that knowledge opportunitypbeoused effectively. This type of
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knowledge transfer may be a challenge for large l@edachical organisatons such as the
Distribution Division. There are a number of no&abiodels that offer insight into explaining

how pro-environmental behaviour is learnt and aetdh such as the Theory of Planned
Behaviour (Kléckner, 2015), the Norm Activation Madvan der Werff and Steg, 2015) and
the Value-Belief-Norm Theory of Environmentalismafy 2015; van der Werff and Steg,

2015).

The Theory of Planned Behaviour which is one ofrtiast predictive persuasion theories, is
a theory that links beliefs and behaviour (AjzeB91). Figure 2.1 indicates that attitude,
subjective norms, and perceived behavioural conbiggther shape an individual's intentions
and behaviours. Additionally, although a poor gaofebehaviour, attitudes do influence
intentions and behaviour. The link in Figure 2.bwd ideally be between behaviour and

actual behavioural control, rather than to peraivehavioural control.

Due to the difficulty of assessing actual contqodrceived behavioural control has been
considered as an approximate. Hence communicdtiategies need to be drawn up to target
the affecting factors. The relative importance afke component can vary across individuals
and contexts. According to Han (2015) and Kaisetr @ntscher (2003), behaviour is driven
by beliefs about the likely consequences of aroadfiavourable or unfavourable), perceived
social pressure or subjective norms and perceiedtioural control over the action. The
stronger these factors are, the more likely soméoi@ form a behavioural intention to take

action.

Han (2014) explains that in Schwartz’'s Norm Activat Model there is a link between
altruistic and environmentally-friendly behaviodfurthermore, van der Werff and Steg
(2015) point out that pro-environmental behaviaulikely if people feel a moral obligation
to perform the behaviour (Figure 2.2). However, lafad et al. (2007) propose that
situational activators, efficacy and ability, ars personality trait activators, awareness of
consequences and denial of responsibility, are rgpeignored in the Norm Activation
Model and that the inclusion of such additionalivaatbrs improve the Norm Activation
Theory’s potential to explain pro-environmental #&elbur. Additionally, personal norms
significantly mediate the impact of activators an-environmental behaviour. According to
Sternet al. (1999), personal norms can influence individuadicé about pro-environmental

actions for those behaviours not controlled by othtated factors (Figure 2.2).
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Figure 2.2 also demonstrates that this process Inodastruistic behaviour first requires the
attention or awareness of the individual to envinental issues, which influences motivation
to act and the development of the feeling thas ithe individual’s moral duty to consider
protection of nature. This is followed by the ewian and defence phase where the
individual considers that if the cost of assistaiscaore than the effort or expense, then the
likelihood of a pro-environment response is lowisTimen leads to behaviour which involves
taking action that creates cognitive harmony awgicang cognitive dissonance (Pradhananga
et al., 2017). Furthermore, Lind et al. (2015) aadé that such a response represents an
internalised sense of obligation to act in a cartaay, as norms are activated when an
individual believes that going against theses nowosld have negative effects on things
they value and that by taking action, they woul@rbsignificant responsibility for those

consequences.

The importance of environmental learning is unds¥gi by the Norm Activation Model in
which the environmental awareness of an individsathe first step towards promoting
sustainability and eco-conscious behaviour (DabfiaBaniet al, 2017). Han (2015) points
out that values serve as screening and control améin and effectively communicating
knowledge, values and norms inspires employeesritribute and support the organisation’s

overall strategy and is critical to its implemerdat
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Figure 2.2: The Norm Activation Model (adapted fromHarland et al., 2007: 324)
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The importance of environmental learning is undezgi by the Norm Activation Model in
which the environmental awareness of an individsathe first step towards promoting
sustainability and eco-conscious behaviour (DabkfiaBaniet al, 2017). Han (2015) points
out that values serve as screening and control améin and effectively communicating
knowledge, values and norms inspires employeesritribute and support the organisation’s

overall strategy and is critical to its implemergat

Figure 2.3 illustrates that behaviour is influentgdbiospheric, altruistic and egoistic values
and beliefs such as ecological worldview, adversesequences for valued objects and
perceived ability to reduce threat. The pro-envinental personal norms, which refers to the
sense of obligation to take pro-environmental astionotivates behaviour. Pratial. (2017)

are of the view that individuals who accept a mosgtis basic values or believe that valued
objects are threatened, and believe that theior&itan help restore those values, experience
an obligation (personal norm) for pro-environmectian are predisposed to provide support.

Additionally, this support is dependent on the wdlial’s abilities and limitations.

A

VALUES BELIEFS PRO-ENVIRONMENTAL BEHAVIOURS

*Biospheric *Ecological Worldview PERSONAL NORMS *Activism
*Altruistic *Adverse consequences for «Sense of obligation to take *Non-activist public sphere
*Egoistic valued objects pro-environmental actions behaviours

*Perceived ability to reduce *Private-sphere behaviours

threat *Behaviours in organisations

Figure 2.3: The Value-Belief-Norm Theory of Envirormentalism (adapted from Steret
al., 1999: 84)

Notwithstanding, there is a need for organisatiearrning interventions to address climate
change for compelling business reasons. Rahmaiigkimian (2015) indicate that the Kyoto
Protocol, which is the legally binding internatibregreement to reduce GHG emissions
worldwide, influences climate and economic policly the national level and plays a
prominent role in global politics. According to &faski and Bansal (2015), companies

therefore have to consider climate change issuesnasconomic factor in their business
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strategy. Toolet al. (2016) point out that climate change is econorhicadvantageous and
that the regulatory business environment is alreamfjuenced by climate change.
Additionally, financial institutions have to incigagly consider climate risks as worldwide
economic losses due to natural disasters accumutiiteate change-related risks and
opportunities have to be integrated into core fam@noperations. Kareivat al. (2015)
further maintain that this occurs with direct ingalfions for financing business investments,
as rating agencies who work for large investmemd$&y are looking for solutions from
businesses to tackle the challenge of climate dhadglditionally, rating agencies who
screen companies for environmental and sustaibabalctors often exclude poor performers.
Nikolaou et al. (2015) indicate that the climate change views taikeholders such as
consumers, customers, clients and voters (not golyernment), is also important for
companies. Carlson and McCormick (2015) furtheicatd that people are concerned about
the environment and want problems to be tackled,that in recent times, companies have
responded to this increasing environmental ethicthef public, by reporting on GHG
emissions in sustainability reports. Furthermorea®et al. (2015) show that stakeholders
are not just interested in the environmental dtesiseported in annual reports but also expect
solutions and answers to the environmental impBlotisiness operations. Begum and Pereira
(2015) claim that there are business opportunitieshe climate change space and that
financial benefits are accrued when businessesdute new goods or innovative methods of
production. Additionally, some companies have alyeayrasped this opportunity by
understanding the legal requirements for carbatiricg how to measure their GHGs, how to
undertake a carbon inventory and measure theiopddotprint at their sites and investing in
clean, sustainable, alternative or zero emissienhriologies (Orsatet al, 2015). Grasso
and Markowitz (2015) point out that it is importdnt businesses to consider ethical issues
such as the external cost of their contributionsclimate change in broader terms, for
example, fossil fuel consumption leads not onlyh® disruption of weather patterns which
impact directly on business’s operations and imfuasure, but also affects social and

ecological systems in other parts of the world anihe future.

Dietz et al. (2016) argue that every organisation will be a#dcby climate change in
different ways. Linnerooth-Bayer and Hochrainegtgti (2015) assert that it is critical for a
business to assess the particular situation itsfitsklf in, before embarking on a climate
change response. Nikolaai al. (2015) further maintain that climate-proofing ogtgsns

will become increasingly important to the survival the business, especially as climate
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change will continue to increase the frequency amensity of extreme weather events.
Dahanet al. (2015) are of the view that every organisatiopdst of a larger community and
that it is therefore important for business to amdp others adapt to climate change, to
prevent social unrest. Linnenluecke al. (2015) and Lo and Yu (2015) suggest that the
following nine adaptation options should be congdeby business managers:

* Reduce reliance on scarce resources;

» Consider climate change impact on different locatjo

» Set up adequate insurance for the business amdhers;

» Consider potential contributions to community ad#iph needs such as flood

defences to prevent increased social unrest amaidirefugees;

« Communicate effective ways to adapt to climate gean

* Act early on climate change legislation;

» Anticipate emerging policy developments;

» Recognise new business opportunities to suppoptatien needs; and

* Recognise new markets as weather patterns change.
Slawinski and Bansal (2015) are of the view tha key issue to operationalise climate
change responses is to integrate mitigation thgpkinto all decisions across the
organisation’s operations and, according to Gasband Pinkse (2015), this can only be
achieved with a higher level of climate change &nass.

The urgent need for a scientific study of climatearege learning is strengthened by the
acknowledgement of the increasing role of humansantributing to climate change, as
emphasised in numerous recent reports (Mgeral, 2017). The IPCC (2014) states that
human influence on the climate system is clear sinde human influence has been the
dominant cause of the observed warming since the26? century, humans are therefore
central to addressing climate change. Accordind.d@e et al. (2015a), there has been a
substantial rise in awareness worldwide about d¢éntdange in fields such as architecture,
urban planning, water management, and other typpsoning. Additionally, the proponents

of such developments are concerned about how dicteinge will influence these activities.
Howell and Allen (2017) comment that values, mditMas and formative experiences

underlie pro-environmental behaviour, but are oftensidered in isolation from each other.

Additionally, altruistic concerns about climate oga impacts on future human generations
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and on poorer or more vulnerable people are coreideore motivating than other reasons

for pro-climate change actions.

2.5 Climate Change Adaptation Theory

Eriksenet al. (2015) assert that there are a range of climaamgd solutions available, but

many are fraught with problems. Additionally, dug past (and continuing) emissions,

adaptation is necessary to address impacts regfiltim the already unavoidable warming of
the planet. This is underscored by Murpéty al. (2016) who describe adaptation as a
response to climate change that aims to countezftlets of global warming by reducing the

vulnerability of social and biological systems tlatively sudden change, especially as
global warming and its effects will last many yeasen if GHGs are stablised soon. For
Millner and Dietz (2015), adaptation is especiatiyportant in developing countries since

those countries are predicted to bear the bruthiegffects of climate change. Additionally,

the adaptive capacity of people is unevenly distedd across different regions and

populations, and developing countries generallyeHass capacity to adapt.

Furthermore, Harrisomt al. (2015) point out that the degree of adaptatiometates to the
situational focus on environmental issues and thezeadaptation requires the situational
assessment of sensitivity and vulnerability to emvinental impacts. Mokreogt al. (2015)
contend that adaptive capacity is closely linkeddoial and economic issues. Additionally,
while there is a wide range of adaptation optionailable, there is a need for more
adaptation choices even though there are some umkharriers and costs to adaptation
(Eriksenet al, 2015). A significant point raised by Tashmeanal. (2015) is that there is a
need for the development of innovative adaptatioategies able to cope with the uncertainty
on future climates, and for more involvement ofmgie information end-users, for example,
employees, because adaptation strategies canmaviedoped without these key stakeholder.
Wernerset al. (2015) contend that limits to adaptation emanetenfwithin society and is
therefore dependent on ethics, knowledge, attittmleisk and culture and that these barriers,
according to Armatet al. (2015), can be addressed through many interventionkiding

climate change capacity building.

Bourset al. (2014) suggest that Lewin’s Theory of Change (T&Ca suitable model for

climate change adaptation, as this approach enakl&sholders to embed an intervention
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within a larger strategy. Additionally, the ToC aso flexible and practical as it clearly

indicates a vision of meaningful social changef gystematically maps out specific steps

towards achieving successful adaptation actionsgeSthe ToC is a dymamic process, the

climate change adaptation strategy can be reviemegglarly and modified to reflect

emerging conditions and new knowledge. The ToCnie of the more robust models for

designing and evaluating climate change adaptagigimecially as climate change is complex

(Cameron, 2011), multifaceted (Grasso and Markow22z15) and is a long-term issue

(Slawinski and Bansal, 2015). Boues$ al. (2014) point out the following advantages of

applying the ToC to climate change adaptation:

While climate change may be a global issue, adaptassentially happens at a local
level and the ToC allows for such contextual analys local adaptation programme
design and evaluation, without prescribing onetsmiufor all situations.

Diverse projects and programmes can be linked hegento a clear and strategic
portfolio that enhances linkages across climateagéadaptation sectors and scales.
Monitoring and evaluation of adaptation programmasst consider dynamic and
emerging conditions, as is likely under climate rdi@ Continuous evaluation of
needs, allows stakeholders to reflect changes @ dcial, political or natural
environment in their adaptation, since the ToGQegible and cyclical in nature.
Programme assumptions and thresholds that prowidiagce for development in a
particular direction is considered in this modehisT logical approach enables an
understanding of the effectiveness of particulérientions and therefore allows for
revision or update of an adaptation strategy.

Stronger relationships with partners and stakehsld® facilitated as there is free
discussions regarding perspectives and valueshwhicritical for climate adaptation
projects as such projects invariably need to camsittade-offs between all
stakeholders.

The organisation’s influence and effect on longrtethange, and the recognition of
work done by others, are stressed in this modeigtwis important for an evolving
adaptation strategy.

To develop practical climate change adaptatioms important to consider lessons

from previous programmes and the ToC allows this.
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« The flexibility of ToC accommodates the uncertastthat are inherent in adaptation
processes, as it is very difficult to predict thecial, economic and political

consequences of climate change.

According to Tashmaret al. (2015), adaptation strategies that look profitaklaen
considering only one sector may be sub-optimalhat mhacro-economic scale because of
negative externalities, for example, the high awdt@versial electricity tariff increase
requested annually by Eskom to fund its new buittjgets, and the proposed climate change
adaptation systems for its ageing infrastructureis Tis underscored by Seo (2015) who
maintains that public authorities will have to wease of this risk and monitor the emergence
of new externalities from adaptation behavioursh&hry and Belloumi (2015) also believe
that there will be an increase in energy costs eawtbon pricing, as stricter mitigation
strategies are likely to be introduced especidlbfimate change and its impacts appear to be
worse than expected in fifty years. High energystoning adaptation options, therefore,
seem to be particularly non-robust to unexpectadate evolutions and certainly will not be
suitable for the Distribution Division, given thmdncial constraints within the organisation.
Frank et al. (2015b) continue that over the next few decades, rmain change global
warming will bring may be the uncertainty regardiiagure climate conditions, which was
marginal during previous centuries and, therefaras often neglected in decision-making.
Furthermore, uncertainty in future climate chanBerke et al, 2015b) is so large that it
makes many traditional approaches to designingastrfucture and other long-lived
investments inadequate (Childetsal, 2015).

Termeeret al. (2017) are of the view that small changes mayelgired for climate change
adaption before any major changes can occur. Axfditly, it is important to confront innate
social and mental blocks to address climate charaions. Depoerst al. (2016) point out
that to undertake the system thinking requireditkle climate change, one of the first things
that all businesses need to do is to measure th@sGiflits operations. In undertaking a GHG
inventory at the organisational level, Yaeg al. (2016) suggest that the following five
aspects must be considered:

* Quantify direct GHG emissions from operations;

» Report GHG emissions and compare across the sector;
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* Assess GHG emissions from the value chain, incudsnppliers and users of
products;

* Locate position of organisation within system adgwction and consumption; and

» Evaluate the effect of the organisation on othsteys.
Montoya-Torret al. (2015) assert, however, that measuring carbonsénis is not straight
forward for many types of operations and requi@ses learning in the organisation. Due to
the lack of this essential climate change leariminpe Distribution Division, this first step of
undertaking a GHG inventory in the organisationthe recent past by consultants (Eskom,
2010b), has been incomplete, poorly understoodpobdlematic, in spite of the time and
resources that was allocated for this project. din@016) believe that management can only
take steps to mitigate climate change once theyaavare of the role of its business

operations on the climate system.

In terms of the Norm Activation Model (Harlared al, 2007), climate change learning is
therefore essential and a prerequisite to measorie¢s carbon emissions and, according to
Wittneben and Kiyar(2009), such learning can facilitate the followistimate change
behaviours in business:

» Capitalise on energy efficiency gains;

» Switch to renewable energy sources;

» Collect and apply best practice examples;

* Increase expectations of suppliers and consumers;

» Encourage individual behavioural change withinlthsiness’s reach;

* Integrate mitigation thinking into all decisiong@ss operations;

» Develop novel approaches to reducing GHG acrosssyiseem of production and

consumption;
» Communicate achievements in lowering emissions; and

» Assist in furthering effective climate policy.

The IPCC (2014) report states that there is sefficand unmistakable evidence that humans
are causing global warming and that tackling clengtange is one of the greatest challenges
to humankind in the Zicentury. Begum and Pereira (2015) assert thahbssés, which are
an integral part of society, have to deal withithpact of climate change on their operations,

and also how to reduce their emissions to curhirtbeeasing global warming of the planet.
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Bremer and Linnenluecke (2017) demonstrate thélhénenergy sector, both environmental
attitudes and knowledge of climate change playaificant role in the perceived importance
of climate change adaptation. Additionally, the erstanding of organisational risks
facilitates the relationship between climate chaatjitudes and knowledge, and pro-climate
change actions. Moreover, there is a need for ¢incaange learning for business leaders.
While there have been many presentations and dsesun the Distribution Division about
responding to climate change over the past fivesydhe business case or rationale for an
effective and meaningful response to climate chamgthe engagement of employees has

not, to the researcher’s knowledge, been reseamh@ocumented.

2.6 Conclusion

By undertaking a study of the climate change lemyraf employees in an electricity utility,
this research contributes significantly to ascartaihether a business’s climate change
strategies and policies will be effectively implerted and whether an electricity utility will
be able to make a meaningful difference to the aerchange challenges, much of which is
caused by the utility itself. Climate change leagnin the Distribution Division will be a
sustainability issue, given the resource impligaion the organisaton. It is also imperative to
engage with all employees at different levelshase stakeholders’ views and knowledge on
climate change are key to robust organisationahieg to adapt and respond to climate
change effectively and efficiently. The SDGs (Hagéral, 2015) provide the backdrop for
ensuring the sustainability of climate change lesynwhile Ajzen’s Theory of Planned
Behaviour (Ajzen, 1991), the Norm Activation Modélarlandet al, 2007) and the Value-
Belief-Norm Theory of Environmentalism (Steet al, 1999) provide relevant models to
understand the drivers for pro-climate change hiebaand what is regiured in organisations
to move towards such behaviours. However, as otfaetors influence people’s
understanding of climate change, and not only $fieally sound information (Tal and
Wansink, 2016), it is imporant to engage with &élkeholders to understand their issues and
concerns. Furthermore, for meaningful pro-climateange behaviour (Cropanzano and
Dasborough, 2015), understanding the views anderascof stakeholders is fundamental,
and addressing the soft non-economic and non-téafical drivers of energy system
transformations (van Sluisvett al, 2016), such as climate change capacity buildCeyter

et al, 2015) are important.
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The study cross-tabulates experiences, percepgindsaction responses of electricity utility
employees across the Distribution Division. The tirednceptual perspective used in this
study provides a framework to examine a range #veat issues pertaining to climate

change learning in business and guides the methgidal approach adopted as discussed in
Chapter Four.
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CHAPTER THREE
LITERATURE REVIEW

3.1 Introduction
The human, environmental and financial cost of atenchange is fast becoming
unbearable. We have never faced such a challengehllve we encountered such
great opportunity. A low-carbon, climate resiliehtture will be a better future.
Cleaner. Healthier. Fairer. More stable. Not forrse, but for all. There is only one
thing in the way. Us. We.
Secretary-General Ban Ki-moon, General AssemblyS2Btember 2014. Opening
remarks at the 2014 Climate Summit (UN News Cei20é4)

This study examines climate change understandinglearning of employees in industry,
with a case study in Africa’s largest distributielectricity utility, the Distribution Division

of the Eskom Holdings Company which is a SOE.

There is an increasing recognition of the linksateetn effective climate change response and
people’s (including employee) understanding andagement on climate change issues
(Claytonet al, 2015a). According to Demskit al. (2017), people who experience climate
change impacts such as flooding become more awarknwate change issues, which also
generate a noticeable response and greater peatcggesonal vulnerability and risk
perception relating to climate change. Brugeeal. (2015), Hoover and Harder (2015) and
Pasgaarcet al. (2015) maintain that there are great concerns tatheugeneral public’'s and
employees’ responses to climate change, with nunsebarriers preventing their effective
engagement on this issue. However, in-depth andaimental knowledge of the employee’s
climate change response, according to Knight (20&d)mited to non-existent in business.
Kang et al. (2017) point out that businesses have implemewgsy limited precautionary
mitigation and adaptation actions, even thougheth®as been increasing concerns about
climate change. Additionally, some of the signifitdactors that force business to consider
pro-climate change actions include the concerrth@fbusiness about future climate change
impact, organisational capacity such as leaderstgff capacity and the existence of a
relevant division or department to coordinate ctenahange issues. The aforementioned

factors are also likely to apply to electricity tdisution utilities. Therefore the literature
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reviewed in this chapter contributes significantty the knowledge and understanding of
climate change learning and the required responsas of employees for the electricity
utility sector. Schalteggeat al. (2015) point out that climate change is one ofrttaén global
issues that have drawn broader public, politicad aorporate attention in recent years.
Furthermore, Hansen and Cramer (2015) indicate ¢hatate change problems such as
floods, rising sea levels, water scarcity, drougktsl erosion, destructive fires, decreasing
fish populations and forced migrations of peoplecimegatively impacts on sustainability;
affects most countries, industries, markets anglge®etzold (2015) further emphasises that
the impact of climate change to global, social acdnomic systems is also likely to have an
impact on those who are not directly affected bynate change disasters, due to the
interconnectedness of industries and global trdde Distribution Division employees also
need to understand that their contribution to clenehange whether at the personal level or

in the business decisions they make, has longiastipacts across the world.

The DEA (2009) and Klausbrucknet al. (2016) point out that climate change is a global
issue but also affects South Africa. According tefiKet al. (2014), South Africa was ranked
37" in the Global Climate Risk Index of the 196 coiegrin the world. Shisanya and
Mafongoya (2017) support the view that the low lsvef adaptive capacity of people,
especially those in rural areas, and the high dégrere on rain-fed agriculture makes
Southern Africa one of the most vulnerable regitmslimate change. The major treaties on
climate change such as the 1992 UNFCCC and the K98t Protocol have been signed by
South Africa, although South African obligationgaeding these agreements are determined
according to the principle of common but separatedponsibility (Pillay, 2015).
Furthermore, the DEA (2009) and Naedral. (2015) indicate that in Annex | of the Kyoto
Protocol, South Africa is listed as a developingridoy and therefore has no obligations to
reduce GHG emissions. Notwithstanding, at the 2089 UNFCCC Conference of the
Parties (COP), in Copenhagen, South Africa comnhiteelf to reduce its GHG emissions by
34% by 2020 and by 42% by 2025 (UNFCCC, 2011),thist was conditional upon South

Africa receiving technical and financial suppodrfr the developed countries.
This literature review entails an examination @& fbollowing thematic aspects:

» Global climate change, including the various inéional instruments and institutions

to respond to climate change
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« Climate Change in South Africa
* Industry and Climate Change
» The Distribution Division and Climate Change

* Climate Change Learning

Environmental responsiveness from employees anchgeas, pertinent to climate change,
are also integrated into the literature review. $bape of the literature review for this type of
study is described by Mugenda and Mugenda (1999:w2® state that “the review of

literature involves the systematic identificatiolgcation and analysis of documents
containing information related to the research [@wb being investigated” and the
importance is underscored by Sekaran and BougiEsj2®@ho claim that such a review sets

the stage for a good conceptual framework.

3.2  Climate Change

Both Hanseret al. (2016) and the IPCC (2014) claim that the scien&iidence indicating
that climate change presents very serious globks iis overwhelming and therefore Keohane
(2015) suggests that an urgent global responsequired. It is not possible to accurately
predict the consequences of climate change withptete certainty (Burket al, 2015b), but
there is sufficient knowledge to understand that fisks and the benefits of strong, early
action considerably outweigh the costs. Faratexl. (2015) and Stern and Dietz (2015) point
out that human actions contributing to climate deover the coming few decades could
create risks of major disruption to economic andaaactivity in the latter part of the 22
century and even in this century, on a scale sirtvlahose associated with the great wars and
the economic depression of the first half of th&' 2@ntury. Wittneben and Kiyar (2009)
report that the evidence for human-induced clinchtinge is overwhelming and indisputable.
The IPCC (2014) confirms that climate change hasamed as GHGs, mainly from human
activities, are the highest in history. Kennedyl(20points out that there is agreement among
most scientists that human activity is changing ¢éaeth’s biosphere and geology and that
climate change caused by global warming is incngasapidly along with rising sea levels,
extreme weather conditions and diminishing biodiitgr Additionally, climate change
impacts will worsen in the coming decades whicH impact on future generations and those

living in poverty the most.
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The UN (2015) maintains that climate change andrenmental degradation undermine any
progress achieved in various aspects of humanteffmiuding poverty eradication, as poor
people suffer the most, especially since GHG emisshave increased by over 50% since
1990. Rogeljet al. (2015) stress that the urgent and critical chghkerior the global
community is addressing the relentless rise in Gitssions which triggers climate change
impacts.

3.2.1 Global Warming

Feketeet al. (2016) explain that the atmosphere, which is coegdoof different gases,
circulates energy from the equator, where the Stadgtion arrives most intensely, to the
poles via weather systems such as cyclones, stomchsveather fronts. Additionally, one of
the most important circulation systems that theoahere supports is the hydrologic cycle
which regulates precipitation in its various formsross the world. However, Tiaat al.
(2016) point out that GHGs that remain in the afphese for decades and longer, and which
impede the escape of longwave radiation, advera#icts the efficient function of the
hydrologic cycle. Hopeet al. (2017) are of the view that global warming is ey the
rising levels of GHGs. According to the IPCC (201#e major GHGs are GOmethane
(CHy), nitrous oxide (MNO), hydrofluorocarbons (HFCs), per fluorocarbon$(B) and
sulphur hexafluoride (S Seneviratneet al. (2016) explain that one of the most common
GHGs is CQ which is an essential link between plants and atlipand as plant material
decomposes, bacteria and other organisms conswmedss, releasing more gkack to the
atmosphere. Jeffest al. (2016) explain that in the absence of oxygen,dsacproduce Ck
another common GHG. Upadhyaya (2016) claims thatesthe beginning of the Industrial
Revolution, in the mid—ltﬁcentury, intense and inefficient burning of wootaxcoal, coal,
oil and gas, accompanied by massive land-use chahge resulted in increased
concentrations of GHGs in the Earth’s atmosphehe. [PCC (2014) reports that the current
CO; level is higher than it has been in at least 800 @ears and while some volcanic
eruptions have released large quantities of (D@he distant past, human activities now emit
more than 135 times as much £&s volcanoes each year. Additionally, human dEvi
currently release over thirty billion tons of gto the atmosphere every year. According to
the UNFCCC (2011), the WMO describes the build-dpGiGs in the atmosphere as
resulting from the growing use of energy and exjn®f the global economy. This is
underscored by Boumagt al. (2015) who indicate that the combustion of fo$géls to

generate electricity is the largest single soufd@@, emissions. Industrial processes also use
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electricity and therefore indirectly cause the eoiss from this consumption (du Canal,
2015). Several processes also produce €@issions through chemical reactions that do not
involve combustion, for example, the production aodsumption of mineral products such
as cement, the production of chemicals and metalk as iron and steel (lat al., 2015).
Dimitriou et al. (2015) and Tapticlket al. (2015) further explain that the combustion of floss
fuels such as gasoline and diesel to transportlpeopd goods via road vehicles, air travel,

marine transportation, and rail is the second Etrgeurce of C®in the world.

The IPCC (2014) reported that electricity and tpratuction, industry and transport sectors
contributed 60% of the total global direct GHG esioss of the global forty-nine Gt GO
equivalent that was released in 2010 (Figure 3f).the total global emissions from

electricity and heat production, 23% was from buoid and industry (Figure 3.2).
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Figure 3.1: Total global direct GHG emissions by esnomic sector(adapted from the
IPCC, 2014: 44)

Other human-related source of GHG, according t ledi al. (2015), is from domestic
livestock such as cattle, buffalo, sheep, goats aardels who cumulatively produce large
amounts of Chlas part of their normal digestive process. Bhaat@and Hoornweg (2016)
explain that waste from homes and businesses alsergte Chiemissions in landfills as the

waste decomposes. Purohit and Hoglund-lsaksson6)2€dmment that F-gases have no
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natural sources and only come from human-relatédites such as aluminium and semi-
conductor manufacturing. The human sources O Nnclude agriculture, fossil fuel

combustion, wastewater management and industoakgses (Reay, 2015).

The increased amounts of GHGs from all these aptgenic activities result in a significant
increase in the temperature of the earth, whictisléa the warming of the earth that triggers
climate change (Upadhyaya, 2016). The IPCC (20B4cubes the greenhouse effect (or
global warming) as the gradual increase, observgaapected, in global surface temperature,
as one of the consequences of increasing anthromogsmissions of GHGs into the
atmosphere.
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Figure 3.2: Indirect CO, emissions by economic sectgadapted from the IPCC, 2014: 44)

Hanseret al. (2016) point out that the rapid warming of thengtatriggers off unpredictable
and often devastating changes to our climate. iBhisderscored by the IPCC (2014) who
state that climate change is the fluctuation insfage of the climate system over time, due to
natural variability or as a result of direct andlirect human activities. The IPCC (2014)
further asserts that the continued emission of GMdiscause further warming and long-
lasting changes in all components of the climastesy, increasing the likelihood of severe,

pervasive and irreversible impacts for people aubgstems.

68



3.2.2 Contributions of humans to climate change

According to Myerset al. (2015), there is almost global consensus amongstientific
community that there exists a causal relationstepvbeen human activities and climate
change. This is underscored by Bounaral (2015) who claim that there is compelling
evidence that rapid and unpredictable changesiinaté results from the combination of
natural variability and human influences, in paf@ land-use changes and GHGs emitted
from the use of fossil fuels. This is further emgibad by Hopet al. (2017) who assert that

global warming is caused by anthropogenic rele&€x0s.

The IPCC (2014) maintains that human influencehlendimate system is clear, and recent
anthropogenic emissions of GHGs are the highesistory. Human-induced GHG emissions
have increased since the pre-industrial era, driegely by economic and population
growth, and are now higher than ever (Tayobrl, 2016). According to Stott (2016), such
anthropogenic drivers have been detected througiheutlimate system and are extremely
likely to have been the dominant cause of the olesewarming since the mid-2@entury.
Cook et al. (2016) also confirm that human influence has b#gendominant cause of the
observed warming since the mid“26entury and that it is also likely that more theaif of
the observed increase in global average surfacpeterture from 1951 to 2010 was caused
by the anthropogenic increase in GHG concentratiofigier et al. (2015) explain that North
America and Europe have produced around 70% ofhallCQ emissions due to energy
production, while developing countries have accedrior less than 25%. However, Gestg
al. (2016) assert that most future emissions growthh @@me from today’s developing
countries, including South Africa, because of tmapid growth in population and GDP, and
their increasing share of energy-intensive indestrLiuet al. (2016) suggest that limiting
climate change, in particular from human-inducedrses, will require substantial and

sustained reductions of GHG emissions.

3.2.3. Climate change impacts

According to Hansen and Cramer (2015), in recenades changes in climate have caused
impacts on natural and human systems on all cansrend across the oceans. Additionally,

these impacts are due to observed climate chamgspective of its cause, indicating the

sensitivity of natural and human systems to chapglimate. ElImhageet al. (2015) suggest

that such changes would transform the physical rggdry of the world and a radical change
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in the physical geography of the world will havegreficant implications for human
geography such as where and how people live.

Jankové and Schultz (2015) report that there is growingesbed evidence of increased
severe weather events, flooding and diminishecc@meer, all of which can be attributed to
climate change. Ozokcu and Ozdemir (2017) and WaiBanuetet al. (2015) support this
assertion by also indicating that there have beereases in the intensity, duration and
spatial extent of droughts; higher atmospheric tnafures; warmer sea surface
temperatures; changes in precipitation patterns dindnishing glaciers and snowpack.
Furthermore, Gosling and Arnell (2016) also indicahat climate change is likely to
exacerbate water availability and quality, whicHl Wave a wide range of implications for
business, as renewable surface water and groundrestaurces will be reduced in most dry
subtropical regions, intensifying competition foater among different sectors. Hanstral.
(2016) show that the atmosphere and ocean haveedatire amounts of snow and ice have
diminished and sea level has risen. Additionallyargges in many extreme weather and
climate events have been observed since about TR&@t al. (2015) indicate that surface
temperature is projected to rise during th& @dntury under all assessed emission scenarios.
It is very likely that heat waves will occur morétem and last longer (Watet al, 2015) and
that extreme precipitation events will become miotense and frequent in many regions
(Lau and Kim, 2015).

This is underscored by the scientific reports whinticate that many species face an
increased extinction risk due to climate changénguand beyond the 2century, especially
as climate change interacts with other stress®€, 2014). According to Parmesan and
Hanley (2015), most plant species cannot natusdtliff their geographical ranges sufficiently
fast to keep up with current and high projecteégsaif climate change in most landscapes.
Terry and Rowe (2015) believe that most small matemiad freshwater molluscs will not be
able to adapt fast enough to the changes in cliprajected for this century. Additionally, it
is expected that species extinction rates will@ase, whereas in the past species became
extinct without the current levels of anthropogetlimate change. The IPCC (2014) reports
that the sustainable yield of fish stocks and o#mrsystem services will be at risk, due to
projected climate change by the mid¥2dentury and beyond, as there is great risk to
worldwide marine species redistribution especiall\sensitive regions. This view is shared

by Deutschet al. (2015) who indicate that marine organisms willefgrogressively lower
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oxygen levels and high rates and magnitudes of roaadification, as rising ocean
temperature extremes increase the risks. Pan@flfi5) comments that coral reefs will be
susceptible to damage and Royles and Griffiths §20ddicate that polar ecosystems are
highly vulnerable. Williamset al. (2016) indicate that coastal areas which are dyrea
impacted by human activity, pollution, invasive sjgs and storms will be under increasing
stress due to changes in climate. Additionally, meé the current coastal development
reduces the ability of natural systems to respondimate changes. This is underscored by
Rosset al. (2015) who indicate that sea level rise could asode and flood coastal
ecosystems and eliminate wetlands. Caegoal. (2016) further confirm that coastal systems
and low-lying areas are at risk from sea level, nigkeich will continue for centuries, even if

the global mean temperature is stabilised.

Kolieb and Harrould-Kolieb (2011) assert that climahange will continue to be a driver of
conflict, especially in the poorest, least-devetbpegions. Rose (2015) suggests that climate
change is set to continue to have negative impactsuman security, especially for the most
vulnerable countries including several African cioest Additionally, it is likely that climatic
and weather shifts may result in higher inciderafesommunal tensions and armed conflicts
(often of the intra-state variety involving nonistaactors). Raleigh and Urdal (2015) also
indicate that incidences of conflict and major ircigeof climate-change often compound the
severity of the other. Kellegt al. (2015) further point out that those communitieat tare
prone to conflicts are often the ones with the lstn@imate change adaptive capacity and
that there could be an increased risk of violeniflogis as climate change will intensify

known drivers of these conflicts, such as poveny economic shocks.

Dawsonet al. (2016a) claim that climate change worsens otheratl to social and natural
systems, placing additional burdens, particulanytlee poor, and undermines food security.
This is underscored by Hertel (2016) who claimg tiiabal temperature increase combined
with increasing food demand, would pose large riskfbod security globally. This view is
further supported by Ewesdt al. (2016) who explain that more extreme temperatume a
precipitation can prevent crops from growing andreare events, especially floods and
droughts can harm crops and reduce yields. Varaasi (2015) are of the view that many
weeds, pests and fungi thrive under warmer tempersit wetter climates and increased,CO
level; and this will trigger off an increase in thse of pesticides and fungicides which may

negatively affect human health and the environment.
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Sejianet al. (2015) maintain that heat waves, which are prepb¢d increase under climate
change, could directly threaten livestock. Addititty, such heat stress can increase
vulnerability to disease, reduce fertility, andwed milk production, while hot dry conditions
may threaten pasture and feed supplies as wehaseadse the prevalence of parasites and
diseases that will affect livestock due to warmenditions. The IPCC (2014) supports this
view as in recent decades changes in climate haused impacts on natural and human
systems throughout the world. Moreover, impacts @e to observed climate change,
irrespective of its cause, indicating the sensitiaf natural and human systems to changing

climate.

According to Melilloet al. (2014) climate change will have costly impactsbath life and
property. Keenan (2015) notes that climate changk likely alter the frequency and
intensity of forest disturbances, including wilés; storms, insect outbreaks, and the
occurrence of invasive species. Franchini and Mecin(e015) and Wattet al. (2015)
explain that a warmer climate is expected to botitaase the risk of heat-related illnesses
and death and worsen conditions for air quality @énad there will likely be an increase in the
frequency and strength of extreme events that tdmeuman safety and health as well as

allow some diseases to spread more easily.

Arnell (2016) indicates that countries around therlds will likely face climate change
impacts that affect a wide variety of sectors, fravater resources to human health to
ecosystems. Arnedt al. (2016) confirm that impacts will vary by regiondahy population
and emphasise that many people in developing desnare more vulnerable to climate
change impacts than people in developed countelsaferet al. (2016) also indicate that
climate change impacts across the globe can alse hational security implications.
Dunfordet al. (2015b) claim that climate change will affect e@rtgroups more than others,
particularly groups located in vulnerable areaseesly the poor, young, old or sick.
Additionally, people's jobs and livelihoods will la¢ risk and there will be mass migration of
people within countries and between countries andllsislands. Furthermore, the lack of
resources and social capacity do not allow peoplagl in poverty to move away from
extreme weather threats (Sprigg and Steinberg,)2016

Chinowskyet al. (2015) indicate that higher temperatures, morergestorms, and higher

storm surges will likely damage transportation asfructure. Additionally, there will be
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delays and temporary and permanent closures ofatagaads, railways and airports that are
vulnerable to sea level rise. According to Wan@l. (2016), water supply and quality will be
negatively affected by warming temperatures, chanmge precipitation, sea level rise,
increased flooding and drought, water quality immpaint and salt water intrusion to coastal
water supplies. Moreover, many sectors includingrgy production, infrastructure, human

health, agriculture, and ecosystems will be afftig changes to water resources.

According to Childerst al. (2015) and the IPCC (2014), climate change in mrdx@as is
projected to increase risks for people, assets)@unies and ecosystems including risks from
heat stress, storms and extreme precipitationndniand coastal flooding, landslides, air
pollution, drought, water scarcity, sea level r&ed storm surges. Dunforet al. (2015a)
further indicate that such risks are amplified fioose lacking essential infrastructure and
services or living in exposed areas including ruadas which are expected to experience
major impacts on water availability and supply,daecurity, infrastructure and agricultural
incomes, including shifts in the production ared$ood and non-food crops. Tucket al.
(2015) believe that climate change impacts areeptegl to slow down economic growth,
make poverty reduction more difficult, further eeofibod security and prolong existing and
create new poverty traps, the latter particulariyurban areas and emerging hotspots of
hunger. Winsemiust al. (2015) believe that in many places, changes irtlihgate affect the
nature, magnitude and frequency of a number oftiagistressors experienced, while in
others it may present completely new threats, sisdfiooding caused by rising sea levels and
disease outbreaks in areas where they have nabpstyw occurred. According to the IPCC
(2014), many aspects of climate change and asedciatpacts will continue for centuries,
even if anthropogenic emissions of GHGs are stoppelthat limiting climate change would
require substantial and sustained reductions in Gétissions which, together with
adaptation, can limit climate change risks. Adar2016) supports this by advocating that
climate change impacts on human and natural systeilisbe severe and potentially

irreparable unless strong actions are taken talisebtmospheric GHG concentrations.

3.3  Climate change instruments and institutions
Aldy and Pizer (2016) and Nissinenal. (2015) comment that concerns about global climate
change due to the greenhouse effect have led poladgers from many countries to consider

ways of limiting emissions of GHGs, particularly €@missions associated with the
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generation of energy from fossil fuels. AccordingMogel and Henstra (2015), there are two
distinct categories of policy instruments that jpeetinent to global climate change, namely:
» domestic policy instruments which seek to enabtividual nations to achieve their
specific targets or goals; and
* international (bilateral, multilateral, or globaf)struments which can be employed

jointly by groups of nations.

However, Winkler and Dubash (2015) believe that tramuntries will only adopt strict
climate change policies if they are of the viewtthizere will be positive net benefits,
including international funding for them. Aldy aiizer (2016) are further of the view that
successful policies to address this global enviremiad problem will require the adoption of
international agreements. Hence, both domestidrardhational policy instruments must be
considered. According to du Posital. (2017), a global agreement was put in place ir6201
in Paris, which included a formidable goal to ehiatie net GHG emissions towards the end
of this century, and to limit global warming to Wwdlelow 2°C. However, the current
combined emission reduction commitments from coestwill not be adequate to keep

global temperatures rising above 2°C.

O'Rourke and Lollo (2015) point out that climateanbe role-players understand that
achieving practical steps to address climate chamiedemand some difficult political,
social and individual choices. Furthermore, Kergtehl. (2016) recognise that the sciences
should be the source of information and evidencedéxisions aimed at preventing human
impact on the climate system. In addition, Erikeeml. (2015) advocate that these decisions
also involve value judgements which will be defirgdsocio-political processes influenced
by development, equity and sustainability consitiena, together with consideration of
uncertainties and risk. Eckersley (2012) furthamtead that traditional forms of science and
policy-making, however, cannot alone find soluti®@asuch a complex and pervasive issue,
as climate change is shrouded in several layerscigtific uncertainty, and entails high

stakes for all concerned.
Both the IPCC (2014) and Wiest al. (2015) support the view that since climate chasge

global in its causes and consequences, internhtotiactive action will be critical in driving

an effective, efficient and equitable response lon 4cale required. Brigget al. (2015)
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claim that effective decision-making to limit cliteachange and its effects can be informed
by a wide range of analytical approaches for evalgaexpected risks and benefits,
recognising the importance of governance, ethiéaledsions, equity, value judgments,
economic assessments and diverse perceptions @ponses to risk and uncertainty.
Macintoshet al. (2015) explain that the design of climate polisyinfluenced by how
individuals and organisations assess risks and riaiicges and that there are many
assessment methods in the economic, social andaktields to assist decision-making,
which take account of a wide range of possible ittgancluding low-probability outcomes
with large consequences. However, according toyR2@15), these methods cannot identify

a single best balance between mitigation, adajptatnal residual climate impacts.

Winsemiuset al. (2015) argue that the livelihood resources andaese options of the poor
are usually narrower and poor people are more tdirsansitive than the rich. Hence, Tanner
et al. (2015) recommend that strengthening the sociah@mic and environmental resilience
of the poorest and the most vulnerable againstatérohange is the most urgent challenge in

addressing climate change.

3.3.1 The Intergovernmental Panel on Climate Chang@PCC)

According to Edenhofer and Seyboth (2013) and HU2@4.7), the IPCC was established in
1988 jointly by the WMO and the United Nations Howviment Programme (UNEP).
Hickman (2015) indicates that the IPCC is the legdnternational body for the assessment
of climate change. Additionally, in the twenty-eigrears since its founding, the IPCC has
become a key framework for the exchange of scierdiflogue on climate change within the

scientific community as well as across the sciarm@policy arenas.

Oppenheimer (2017) and Shapéebal. (2010) point out that the IPCC’s main objectiveds
prepare, based on available scientific informatiagsessments on all aspects of climate
change and its impacts. Additionally, the IPCC asked formulating realistic response
strategies and also assessing in a comprehensijgetive, open and transparent manner the
scientific, technical and socio-economic informati@levant to understanding the scientific
basis for the risk of human-induced climate chamgel its potential impacts and options for
adaptation and mitigation opportunities. Hulme &wahoney (2010) maintain that there is an
expectation that the IPCC reports are neutral vafipect to policy, although they may need

to deal objectively with scientific, technical amscio-economic factors relevant to the
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application of particular policies. Additionallyinse 1992, the IPCC has regularly delivered
the most comprehensive scientific reports aboutatie change produced worldwide, called
the Assessment Reports (AR), the latest being ifitte Assessment Report (AR5) which was
released in 2014, and consists of three Workingu@(@VG) reports and a Synthesis Report
which integrates and synthesises material in therdfi@rts for policy-makers.

3.3.2 Agenda 21 and the UNFCCC

Weiss (1992) explains that the United Nations Canfee on Environment and Development
(UNCED), commonly referred to as ‘The Earth Summitas held from the 3-14 June 1992,
in Rio de Janeiro, Brazil and was attended by 1@2eghments, 108 Heads of State or
Government, and about 2 400 representatives of N&G=ording to Pallemaerts (2003), the
main outcomes of UNCED were Agenda 21, the Rio &mtion on Environment and
Development, the Statement of Forest Principles, ttNFCCC and the United Nations

Convention on Biological Diversity.

Spangenberg (2002) describes Agenda 21 (whichrégesence to addressing issues by the
21% Century) as a 300-page document divided into fonypters that have been grouped into
four sections, namely:

» Section I: Social and economic dimensions is de@dbward combating poverty,
especially in developing countries, changing corion patterns, promoting health,
achieving a more sustainable population, and e settlement in decision-
making.

» Section II: Conservation and management of ressuimedevelopment and includes
atmospheric protection, combating deforestatiorgtqmting fragile environments,
conservation of biological diversity (biodiversityrontrol of pollution and the
management of biotechnology and radioactive wastes.

» Section lll: Strengthening the role of major grogueh as children, youth, women,
NGOs, local authorities, business and industry, wodkers; and strengthening the
role of indigenous peoples, their communities, famdhers.

* Section IV: Means of implementation includes scesndechnology transfer,

education, international institutions and finanerechanisms.
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This study aims to contribute to Section Il and ¢¥ Agenda 21 in particular, due to the
relevance to climate change learning. Walker (2@k8erts that stakeholder engagement, in
support of sustainability, is embedded in Agendan®ich emphasises the need to nurture

environmental and ethical awareness, values aitddats, skills and behaviour.

According to Pallemaerts (2003), the primary autiidor the UNFCCC is the COP where
member countries (or ‘Parties’), negotiate the mowns set out in the UNFCCC and the
Kyoto Protocol. O'Brieret al. (2006) explain that the negotiations at COP aitical to
ensure that important decisions are made and actaken to meet the requirements of the
UNFCCC and the protocol. Hjerpe and Linnér (20Epoart that the annual COP has been
attended by many government delegates from alltcesnand many stakeholders including
observer organisations, NGOs, Inter-Governmentgh@isation and journalists. Each year, a
different continent hosts the COP and in 2011, asvAfrica’s turn, when the COP17 was
hosted in Durban, South Africa (Jonetsal, 2012) and the most recent COP22 was held in
Marrakech, Morocco, from the 7-18 November 2016n@si-Maesano, 2016; Cozier, 2017).
According to Eskom (2015e), all the decisions amdibdrations undertaken under the
UNFCCC affect Eskom in one way or another, as Sditita is one of the parties to the
UNFCCC and Eskom is the single largest emitter B33n South Africa and, according to
Eskom (2016b) and Pollet al. (2015), contributes around 45% to the total naticBHG

emissions of the country.

The administrative and technical support for therkwof the UNFCCC and the Kyoto
Protocol is provided by the UNFCCC secretariat Whibased in Bonn, Germany (Moncel
and Asselt, 2012). According to Rong (2010), altdtouSouth Africa is a party to the
UNFCCC and the Kyoto Protocol, the country is lises a non-Annex 1 country, namely,
South Africa is therefore not subject to the emoigsieduction targets as the developed
countries are. The South African DEA is the autlyaresponsible to draft and administer all
UNFCCC related strategies, policies and programtoesnsure compliance (Winkler and
Marquand, 2009).

3.3.3 The Kyoto Protocol
According to Breideniclet al. (1998), UNFCCC representatives from countries madothe
world met in December 1997 in the city of Kyoto Japan to discuss and develop an

international policy in response to human-causidate change. UNFCCC (2011) states that
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the landmark agreement reached at this event bekamen as the Kyoto Protocol to the
UNFCCC. Almer and Winkler (2017) and Iwata and Cka@014) explain that this
international treaty binds most developed countféedled Annex 1 countries) to a cap and
trade system for the six major GHGs and that ewmmsgjuotas were agreed by each
participating country, with the intention of redugitheir overall emissions by 5.2%, of their
1990 levels, by the end of 2012. Additionally, untlee treaty, for the 5-year compliance
period from 2008 until 2012, countries that emitrenthan their quota will be able to buy
emissions credits from nations that meet or exdbedt quota. Almer and Winkler (2017)
point out that even though timeframes were setdaching the emission reduction targets,
the following challenges in enforcing this protoeaist:
» the USA refused to ratify the protocol althoughsitone of the biggest emitters of
GHGs;
» the difficulty to enforce the targets and penahsa-conforming countries, without
impacting on sovereign rights;
» only thirty-six industrialised countries have tasjewvhich covers only a portion of
global GHG emissions; and
» the rapid growth in emissions from both developed developing countries (such as
China, India and South Africa) will counteract #gmission reductions achieved from

the group of industrialised countries which hauéieal the protocol.

Lauet al. (2012) claim that major GHG emitters who are amitregKyoto Protocol ratifying

developed nations exhibit the potential to achigneedesired Kyoto pledges through the aid
of the Clean Development Mechanisms (CDM), maimynt using renewable energy, as
proposed in the Kyoto Protocol (UN, 2010). Howewadter more than twenty-two sessions of
the COP and twenty years since the Kyoto Protoas drafted, there has not been much
progress on achieving the emissions target duehéo various disagreements between
countries, as the UN (2015) acknowledges that aehient of the goals have been uneven
and that there are shortfalls in many areas, fampte, between 1990 and 2012, global

emissions of C@increased by over 50%.
However, there is an anticipated improvement inresking climate change as du Penal.
(2017) and Falkner (2016) explain that at the COPR2Paris a legally binding treaty on

climate action which contains emission reductiomootments from 187 countries starting in
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2020, and which is hoped will keep the warming v planet in check, was proposed.
Additionally, this Paris Agreement will only entémto force once fifty-five countries
covering 55% of global emissions have acceded tcitording to Dimitrov (2016), there is
still a long way to go in achieving the targetstioé Kyoto Protocol to make a significant
reduction in the GHGs, as there is likely to bethao long process before all fifty-five

countries agrees.

According to Sebost al. (2016), the Kyoto Protocol drafted at its first eting two
categories of response, namely mitigation and atiapt Stern (2016) asserts that many
adaptation and mitigation options can help addoéissate change, but no single option is
sufficient by itself. Additionally, effective impieentation depends on policies and
cooperation at all scales and can be enhanced gihrintegrated responses that link
adaptation and mitigation with other societal objexs. Bakeret al. (2012) de Coninck and
Puig (2015) point out that effective adaptation aniigation responses will depend on
policies and measures across multiple scales: natienal, regional, national and sub-
national. IPCC (2014) underscores this in claimihgt mitigation and adaptation are
complementary approaches for reducing risks of atérchange impacts over different time

scales.

3.3.3.1 Mitigation

The IPCC (2014) describes mitigation as a humaerention to reduce the sources of
GHGs or enhance the sinks of GHGs. Hall and Claykf09) point out that there is an
inherent fear in how people approach mitigationclasate change and its impacts, such as
the loss of a beach or extreme weather eventgcergdered bad news and most people see
many challenges to addressing climate change. fidrerenost people resist any ideas of
adopting a mitigating strategy in their operatiddarricoet al. (2015) explain that mitigation
typically involves measures to reduce the emissib@HGs by reducing reliance on fossil
fuels. van Vuureret al. (2017) suggest that lowering anthropogenic GHGsldvoequire a
number of mitigation strategies working togethechsas resource efficiency, sustainable
production methods and investment in human devedopnwhich is relevant to this study.
According to Girockt al. (2014) and Stewast al. (2013), some of the ways to mitigate GHG
emissions include:

* reducing demand for emissions-intensive goods andces;
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* increased efficiency, which can save both moneyeanigsions;
* action on non-energy emissions, such as avoidifgyeigation; and

» switching to lower-carbon technologies for powerathand transport.

Embedded in all these recommendations is the irapbrole of the individual (Swim and
Becker, 2012). Girocet al. (2014) further point out that cost will differ csiderably
depending on which combination of these methodssésl, and in which sector. Santueti
al. (2015) advise that taking strong action to redeceissions must be viewed as an
investment, a cost incurred now and in the comiawg flecades to avoid the risks of very
severe consequences in the future. Additionallyprifdent investments in mitigation are
made early, costs can be managed and a wide rahg@portunities for growth and

development will emerge.

Ludereret al. (2016) point out that to limit warming to belowQtelative to pre-industrial
levels requires substantial emission reductions ¢dlee next few decades and near zero
emissions of C@and other long-lived GHGs by the end of the cent8orrell (2015) argues
that there are significant technological, econonsiocial and institutional challenges in
attempting to implement such reductions. Additibnahese challenges increase with delays
in additional mitigation and the absence of keyhtexdogies. However, the IPCC (2014)
explains that mitigation options are available wery major sector and that mitigation can be
more cost-effective if using an integrated appradett combines measures to reduce energy
use and the GHG intensity of end-use sectors, dmo@e energy supply, reduce net

emissions and enhance carbon sinks in land-bastarse

According to the IPCC (2014), mitigation involvesnge level of co-benefits and of risks due
to adverse side effects. Additionally, these rid&sot involve the same possibility of severe,
widespread and irreversible impacts as risks froimate change. Hence near-term
mitigation efforts reduce the risks. Moreover, witlh additional mitigation efforts beyond
those in place today, and even with adaptationmivay by the end of the #century will
lead to high to very high risk of severe, widesdraad irreversible impacts globally. Rogelj
et al. (2015) emphasise that without mitigation beyorakéhin place today, global emissions

growth is expected to persist, driven by growtlgliobal population and economic activities.
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Additionally, without any mitigation, global meanréace temperature is likely to increase
steadily.

Rosen and Guenther (2015) and Raal. (2015) suggest three essential elements of policy
for mitigation, namely, a carbon price, technolgapficy and, importantly, the removal of
barriers to behavioural change, and that excludamy one of these elements will
significantly increase the costs of action. voncBeev et al. (2015) highlight some of the
challenges to mitigation:
» Political and technical obstacles in the way oftingt emissions in developed and
developing countries;
» Inevitable climate changes as projected by the IPCC
» Changes in climate due to factors other than humaneed climate change; and
* Increasing climate impacts due to the increasintherability of society due to
population growth and technological change.

This is backed up by the UN (2015) which reportst im spite of some mitigation efforts
across the world, GHG emissions are increasingCIPZD14) suggests that climate change is
a collective action problem at the global scaleabse most GHGs accumulate over time and
mix globally. Additionally, emissions by any ageffibr example, individual, community,
company and country) affect other agents and e#echitigation will not be achieved if
individual agents advance their own interests iedently. Moreover, cooperative
responses, including international cooperation,thegefore required to effectively mitigate
GHG emissions and address other climate changesssiobwever, Long (2016) indicates
that with the recent change of administration ie WSA, there is likely to be a change or
setback in the global climate change agreementnaganied by a change in focus in the
USA due to President Trump’s support of continuedl aisage and the withdrawal of the
USA from the 2015 Paris climate agreement.

3.3.3.2 Adaptation

The IPCC (2014) explains that adaptation refemhémaging the impacts of climate change
which, according to Sovacoet al. (2017), involves taking practical actions to copih
risks from climate impacts, protect communities atvdngthen the resilience of the economy

and infrastructure. Sovacoet al. (2017) suggest that adaptation can reduce the o$k
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climate change impacts, but there are limits toeitfectiveness, especially with greater
magnitudes and rates of climate change. Niclaillal. (2007) show that, by the year 2070,
up to 140 million people and approximately US$39 @@lion of assets could be dependent
on flood protection in large port cities around therld because of the combined effect of
population growth, urbanisation, economic growtll @ea level rise. Gifforét al. (2011)

assert that for climate scientists, adaptation liyswvefers to structural adaptations made to
address current and impending physical impactsliofate change, such as building a sea
wall in anticipation of rising sea levels. Howevadaptation options are many and range
from technological options such as increased séndes (Firthet al, 2013) or flood-proof

houses on stilts (Sutradhat al, 2015), to what Capstick and Pidgeon (2014) beliesv

behaviour change at the individual level, suchhassiparing use of water in times of drought

and other pro-climate change actions (Stattd, 2004).

Bruggeret al. (2015) suggest that there is a need for psychoddgidaptation since human
behaviour causes climate change, humans can apong and adapt to it. UNEP (2009)
suggests that some adaptation choices to minirhisedamage from climate change could
include early action to improve seasonal climatedasts, food security, freshwater supplies,
disaster and emergency response, famine earlyfarsystems and insurance coverage.
Reedet al. (2013) indicate that adaptation actions to redbeerisks of flooding include both
structural, for example, dam building and non-dtited such as insurance measures,
forecasting and warning plans, and flood-proofingl &levation. Thiekeret al. (2016)
suggest that there is a wide range of adaptivectstral and non-structural measures that
could be adopted for climate change impacts. Adogrth Sovacooét al. (2017), adaptation
to climate change must address three broad issuggengthen ecosystems, communities and
human organisations, namely: infrastructural, oigmiional and social adaptation.
Additionally, adaptation to climate change musbate considered as a multidimensional
process which not only involves structural measuteg also includes climate change
awareness of local communities; educating the pulgovernment officials and business
leaders about emergency preparedness and clirskte and empowering local communities
to decide on infrastructure investments. Obtainiegdback from stakeholders and civil

society is also critical for successful adaptapoogrammes.

According to Butlert al. (2015), adaptation is made up of actions at ailkeof society, by

individuals, groups and governments. Additionathg protection of economic well-being or
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improvement of safety could be the motivation folaptation measures. There are many
different adaptation methods as Millner and Die21(5) suggest through market exchanges
and, according to Adgeet al. (2013), through extension of social networks awtigh
actions of individuals and organisations to meetirttown individual or collective goals.
Adaptation can be undertaken by an individual ferspnal reasons or by governments and
public bodies to protect their citizens (Wamsled &rink, 2015). Rosenzweigt al. (2017)
point out that adaptation options exist in all sestbut their context for implementation and
potential to reduce climate-related risks diffexsoas sectors and regions although the
effectiveness of adaptation can be enhanced thraaighange of actions, including
international cooperation as some adaptation resgsonnvolve significant co-benefits,
synergies and trade-offs. Lavoetlal. (2015) point out that there will be more challeséer
many adaptation options as climate change increddaphy et al. (2016) believe that it is
crucial for effective selection and implementatiohadaptation strategies, that adaptation
planning and implementation can be enhanced threogiplementary actions across levels,
from individuals to governments. Additionally, r@ial governments can coordinate
adaptation efforts of local and sub-national goweents, for example, by protecting
vulnerable groups, by supporting economic diveratfon and by providing information,
policy and legal frameworks and financial suppdtioreover, local government and the
private sector are increasingly recognised ascatfitio progress in adaptation, given their
roles in scaling up adaptation of communities, lebaéds and civil society, and in managing

risk information and financing (Portet al, 2015).

Societal values, objectives and risk perceptioreo@ing to Denget al. (2017), influence
adaptation planning and implementation at all lewd#lgovernance and that diverse interests,
circumstances, social-cultural contexts and expecs must be acknowledged and
recognised as this will benefit the decision-makprgcesses. Fernandez-Llamazazesl.
(2015) argue that although indigenous, local aaditional knowledge systems and practices,
including indigenous peoples’ holistic view of comnity and environment, are a major
resource for adapting to climate change, these hateébeen used consistently in existing
adaptation efforts as the effectiveness of any tatiap strategy is enhanced when such
forms of knowledge are integrated with existinggpicees. Biesbroekt al. (2013) report that
some of the common limitations that hinder adaptaplanning and implementation include
limited financial and human resources, limited gnétion or coordination of governance,

uncertainties about projected impacts, differentc@gtions of risks, competing values,
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absence of key adaptation leaders and advocategedi tools to monitor adaptation
effectiveness as well as insufficient research, itodng and observation, and the finance to

maintain them.

Ford et al. (2015) comment that adaptation can be reactivier(@fpact takes place) or
anticipatory (before impact takes place). AccordingGreenet al. (2017), adaptation can
therefore be carried out in response to or in guation of changes within existing situations
and in social systems. Runtiegal. (2017) point out that adaptation decisions arerofhade

by a variety of actors, including private decisimakers, public agencies, governments and
civic society with groups and individuals being wirafrom varied backgrounds, economic
sectors, settlements, communities, cultures anslystems. Ziervogel and Taylor (2008) note
that although adaptation is understood as an ctstenand ongoing process of finding ways
to respond to stresses that reduce or combat megatpacts and harness potential benefits
of change, it needs to be explicitly supported anttanced due to the new and severe
challenges presented by global climate change. tatlap to climate change is only just
starting to emerge in policy and practice in south&frica, although regionally there has
been an increase in adaptation funding from intenal donors who work with local

stakeholders but who control the funding and detegrthe focus (Daron, 2015).

While Buizeret al. (2016a) are of the view that other adaptatiorteslias such as improving
access to climate information to change policieseisessary, Batelt al. (2016) believe that
it is important to recognise that the political asdcio-cultural environment is often as
important in determining adaptation strategies autions as the physical conditions.
Additionally, adaptation is often highly constraihley prevailing circumstances, and support
is needed at multiple levels to build adaptive c#gaand support community-level
development. Lawrence and Haasnoot (2017) mairttsh strategies and actions can be
pursued now which will move towards climate-resitiepathways for sustainable
development, while at the same time help improvelihoods, social and economic well-

being and effective environmental management.

Lawn (2016) advocates that sustainable developmvbeat aligned with any climate change
policy must include both adaptation and mitigateomd that any delays in mitigating the
build-up of GHGs could result in reduced options fdimate-resilient pathways and

adaptation in the future. Furthermore, Keskitab al. (2016) indicate that effective
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implementation depends on policies and cooperasibmll scales and can be enhanced
through integrated responses that link adaptatiod aitigation with other societal
objectives; as adaptation and mitigation resporsesunderpinned by common enabling
factors such as effective institutions and goveteaninnovation and investments in
environmentally sound technologies, and infrastmet sustainable livelihoods and
behavioural and lifestyle choices. Tellingly, Delinekal. (2017) claim that GHG emissions,
vulnerability to climate change and the capacity ddaptation and mitigation are strongly
influenced by livelihoods, lifestyles, behavioudarulture. Also, the social acceptability and
the effectiveness of climate policies are influehd®y the degree to which they create
incentives for people or the appropriate changdgestyles or behaviours that is applicable
to a specific area or region (Grundmann, 2016).riffom and Comberti (2017) further
emphasis that successful implementation relies @pvant tools, suitable governance
structures and, importantly, an enhanced capagitgspond. Petert al. (2015) stress that
GHGs will have to be reduced by at least 80% belosvabsolute level of current annual
emissions and to achieve this is a major challangthe world currently. Hammond and
Pearson (2013) also indicate that there will beehewmsts incurred as the world shifts from a
high-carbon to a low-carbon trajectory. Howevers&@oet al. (2015) are of the view that
there will also be business opportunities as theketa for low-carbon, high-efficiency goods
and services expand.

3.3.3.3 Clean Development Mechanism (CDM)

Rahman and Kirkman (2015) describe the CDM as aigiom of the Kyoto Protocol that
allows Annex 1 countries, for example, Germanyditpimeet their binding targets of curbing
anthropogenic GHG emissions by reducing emissinrdeveloping countries, for example,
South Africa. Brécheet al. (2016) further explain that the CDM provides aneintive for
developed countries to invest in sustainable deveent projects that reduce emissions in
developing countries, usually at lower costs thaat bf projects in their own such as a rural
electrification project using solar panels or thstallation of more energy-efficient lights, for
example, the recent compact fluorescent light huibject in South Africa to help with
energy efficiency (Seeliger and Turok, 2016). Tikisupported by Zainuddiet al. (2017)
who indicate that CDM enables the transfer of tetdmy from developed countries to
developing countries and also promotes sustairgrbleth. Everarcet al. (2017) also claims
that this mechanism stimulates sustainable devedoprand emission reductions, while

giving industrialised countries some flexibility mow they meet their emission reduction
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targets. This is underscored by Zainuddéi al. (2017) who claim that environmental
regulations, competitiveness and financial benefitsse a positive impact on CDM
implementation. However, according to Koo (201§ social and environmental impacts of

CDM projects have not been extensively assessed.

3.4  Climate change in South Africa

Klausbruckneeet al. (2016) assert that South Africa is a country veithemerging economy,
which has the second largest development in Afrigacording to Zhacet al. (2015a), the
low energy prices that attracted and supportedggriatensive industries was instrumental to
the economic success of South Africa in the padtadso led to high emissions per capita of
GHG from the predominantly coal-fired power indyst&teinbergeet al. (2016) confirm
that South Africa is a relatively significant cabtrtor in Africa and the world, to global
climate change with significant GHG emission levietsam its energy-intensive, fossil-fuel

powered economy.

According to Amjath-Babiet al. (2016), while Africa as a whole has contributedsteto
global GHG concentrations in the atmosphere, Affaz@es some of the worst consequences
and generally has the least capacity to cope Miittate change impacts. This is underscored
by the DEA (2004) and Kolieb and Harrould-Koliel®{2) who state that climate change is
predicted to have a significant negative impactlenhuman security of many people on the
African continent. UNEP (2009) described Africavasy vulnerable to climate change and
climate variability due to endemic poverty, wealstitutions, and complex disasters and
conflicts. Additionally, the IPCC (2014) indicatéisat drought has spread and intensified
since the 1970s, and the Sahel and southern Afriva already become drier during th&' 20
century. Lee and van de Meene (2012) claim thatamimduced climate change is a critical
challenge, posing substantial risks even at thal level. A consideration that has been taken
into account in the South African climate changeapdtion strategies is that poorer
households in the country are likely to be morengtdble to adverse effects of climate
change (DEA, 2013; Freund, 2016).

Ziervogel and Taylor (2008) indicate that Southiédrhas a climate that is variable on a
number of time scales. This is underscored by Raisgual. (2013) who comment that there

will be significant climate change impacts in Souétiica, according to the current global
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climate change models. This is underscored by dgglet al. (2014) who point out that
climate change is a key concern within South Afriaa mean annual temperatures have
increased by at least 1.5 times the observed glabatage of 0.6& over the past five
decades and extreme rainfall events have increasdtequency. Fitchetet al. (2016)
indicate that climate change poses a significaneiathto South Africa’s water resources, food
security, health, infrastructure, as well as itssgstem services and biodiversity.

According to Bellpratet al. (2015), historical records show that South Africalimate has
wet and dry phases associated with floods and titeugtrongly influenced by El Nifio or
the Southern Oscillation events, which are expetieldecome more frequent as a result of
climate change. Additionally, the analysis of thistdrical records indicates significant
increases in the intensity of extreme rainfall égeand increasing air temperatures. Changing
patterns of rainfall and temperature are likelyatbect rates of soil erosion and water
availability (Mastrorillo et al, 2016; van Wilgeret al, 2016), the threat of waterborne
diseases as well as indirect health effects (Weglal, 2015), the frequency and magnitude
of drought events (Edossa al, 2015), crop yields and food security (Retyal. 2015), rural
livelihoods, biodiversity and ecosystem servicegd\ey and Bond, 2015).

Conway et al. (2015) maintain that due to South Africa’s econordependence on the
primary sector such as agriculture, fisheries anding, the country, like many other
developing countries, is especially vulnerablehto eéffects of climate change. This is of great
concern, especially as about 64% of people in Sédtita are employed in the primary
sector (Devarajaet al, 2015). Cartwrighet al. (2012) and Midgleyet al. (2007) maintain
that local governments need to engage with thelesigeg of planning and implementing
adaptation strategies, given that South Africaredizted to also suffer from the impacts of
climate change. Ofoeglet al. (2017) comment that in South Africa climate vailiaghand
change are affecting rural people and their livdils negatively and those whose lives are

based on forest resources are most vulnerable.

Shackletoret al. (2015) point out that challenges in South Africe aumerous and varied,
including a lack of political leadership, corruptioa lack of policy coherence or skills
scarcity, and service delivery backlogs which #&ely to impact on the effectiveness of the
country’s climate change response. Importantlyttia research, Ziervoget al. (2014) point
out that the impact of climate change on the bsirsector has not been an explicit focus in

national assessments. Additionally, a fully cooatikd and concerted response is not
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imminent, even though there have been numeroustinigns since 1992 and some degree

of global cooperation between governments.

Ziervogel and Taylor (2008) suggest that in SouthiicA, climate change has gained
importance only from 2007, with government takinguamber of important steps and that
climate change has also been identified as oneecfytand challenges’ to be addressed in the
next ten years by the Department of Science antdni@dagy. Altieriet al. (2016) report that

a Long-Term Mitigation Scenario (LTMS) process, geneting a range of mitigation and
climate action options for South Africa was develdpy the DEAT, which provided a clear
South African position on climate change. Additibyjathe LTMS guided big cities such as
Cape Town, Durban and Johannesburg to include ®imalnerability, impact assessments
and adaptation options in their plans. Pretoeusal. (2015b) point out that at the 2009
COP15 negotiations in Copenhagen, South Africantalily announced that it would act to
reduce domestic GHG emissions by 34% by 2020, gndi2Bo by 2025, depending on the
availability of adequate financial, technologicabdaother support. Additionally, while these
are ambitious and laudable targets, there is nigatiin on South Africa to accomplish this,
as the achievement of this is subject to finanassistance from developed countries.
Poignantly, Polletet al. (2016) underscore this by indicating that the Boifrican
government’s commitment is contingent on obtainiimgncial and technological support,
with the legislation to support GHG reductions| il be developed. This implies that if
South Africa does not obtain the necessary fundimdysupport, it cannot be held accountable

for the non-achievement of those bold commitments.

Klausbruckneret al. (2016) explain that the South African National n@dite Change
Response Green Paper recommended the use of rbaded- instruments, specifically
carbon taxes, to induce behavioural changes thatibate to lower GHG emissions in the
country. Additionally, it is argued that all coues could price carbon domestically, outside
of an international arrangement, as opportuniteesptirsue emission reductions and to
generate revenue simultaneously. Oueslati (201Htpamut that environmentally-related
taxes have an important role to play in discourggintivities that impose high social costs
and in helping to ensure that economic growth aexkebpment are sustainable. Moreover,
Gevrek and Uyduranoglu (2015) suggest that a catdsonan contribute to public awareness

of climate change.
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Amjath-Babu et al. (2016) suggest that South Africa needs to urgestigngthen the
resilience of society and the economy to the gudteild climate change impacts.
Additionally, the country needs to develop and iempént policies, measures, mechanisms
and infrastructure that protect the most vulnerabiervogelet al. (2014) support this view
and confirm that climate change mitigation has badacus for a number of years in South
Africa due to the acknowledgement that the coustper capita emissions are as high as
many countries globally. Alloggio and Thomas (20p8jnt out that South Africa’s new
National Development Plan 2030 goes some way tawvegffaming climate change as a
development challenge and several government depats across national, provincial and

local level are now developing climate change stigs and plans.

According to Klausbruckneet al. (2016), South Africa’s 2011 National Climate Chang
Response White Paper was the first clear outlinda@fSouth African government’s strategy
and responsibilities relating to mitigation and gtd#ion, albeit fourteen years after the Kyoto
Protocol. Anyanwuet al. (2015) explain that this climate change respor@mesists of the
following:

» the need for coordination of responses betweemseailthough a strongly sectorial
approach is adopted and includes a comprehensiti@rs®n the overall approach to
mitigation which has been repeated in South Afedatended Nationally Determined
Contributions (INDC); and

» development of policy instruments such as a catawnDesired Emissions Reduction
Outcomes for sectors, company-level carbon budagtsell as regulatory standards
and controls for specifically identified GHG poburts and emitters.

There are six goals identified in South Africa'Di@, according to Altieret al. (2016) and
DEA (2015):
» development of a National Adaptation Plan as parimplementing the National
Climate Change Response Plan by 2020;

« climate considerations into national developmenb-sational and sectorial policy
framework by 2020/2025;

* Dbuilding the necessary institutional capacity fimate change response planning by
2025/2030;
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» developing an early warning system for key climad@ptation sectors by 2025/2030
and reporting as part of a National Adaptation t8gg with rolling five-year
implementation periods;

» development of a vulnerability assessment and atlaptneeds framework by 2020
to support a continuous presentation of adaptatesds; and

e communicating past investments in adaptation ftarimational recognition.

However, the South African government has emphdsilsat the INDCs must be viewed
within the context of the country’s national prie@s such as the creation of decent
employment through sustainable economic developmiergroved education, health and
welfare, and access to food, shelter and moderrggreervices to eradicate poverty and
address inequality (Anyanwet al.,2015). Uddin and Taplin (2015) underline this batisig
that the climate change challenges have to beadakithin the context of other major issues
in South Africa such as poverty reduction, serv@m®vision, economic development,
integrated planning and improving social securiymjath-Babu et al. (2016) earlier
indicated that due to the high levels of povertg arequality in South Africa, climate change
impacts pose critical challenges for national depeient. This is underscored by Szahal.
(2016) who are of the view that climate change héimper the attainment of the SDGs and

other important international targets.

3.5 Business and climate change

Bremer and Linnenluecke (2017) assert that clinch@enge will pose considerable risk to
organisations in the 21century. Elijido-Ten (2017) points out that largerporations have
strong economic impact and climate change as aistetvill be significant and negatively
correlated to sustainability performance. This nslerscored by Boumaet al. (2015) who
claim that there is overwhelming scientific evidertat the atmosphere has been altered

primarily due to the burning of fossil fuels anthet industrial processes.

Kolieb and Harrould-Kolieb (2011) are of the vielWat some private sector activities
continue to drive climate change, exacerbate contireghclimate vulnerabilities, and are
drivers of conflict. Additionally, global climatehange began with business. It is the emission

of massive amounts of GQand other GHGs into the atmosphere, especiatiyn fthe
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burning of fossil fuels, from industrialised so@st during the 19 and 28 centuries,
according to the IPCC (2014), that is the primaayse of the anthropogenic climate change.
Lacy et al. (2015) indicate that the largest emitters contitmdbe corporations, and it is
mainly through the activities of oil, coal and gasilti-national corporations (MNCs) that

fossil fuels continue to be extracted and burnt.

There are two key climate change issues for busiteesonsider. Depoegt al. (2016) and
Panet al. (2016) indicate that companies must understandntpact and costs of their own
GHG emissions. Gasbarro and Pinkse (2015) suglgasittis also important for businesses
to evaluate their vulnerability to climate-relatedffects such as regional shifts in the
availability of energy and water, the reliability imfrastructure and supply chains, and the

increasing incidence of infectious diseases.

Furthermore, some of the potential impacts of ex&eor destructive weather events on
business include:
e security concerns as people (including customeds eanployees) will be forced to
flee and some regions will become uninhabitable@Bka and Frohlich, 2016);
* infrastructure will be damaged or destroyed (Neumanal, 2015), for example,
existing water treatment plants and distributiostegns were not built for current and
future climate change impacts (Délial, 2015);
» ecosystems will fail (Bakuet al, 2015);
» agriculture will be disrupted (Wielst al, 2015); and

* more economic instability (Taylat al, 2016).

Linnerooth-Bayer and Hochrainer-Stigler (208xpand the issues for business by indicating
that some of the direct effects on business inclsdeply chain breakdowns, employee
migrations, increases in disease, or even impaceputation. Additionally, companies will
need to evaluate their risks more broadly to idgntienvironments in which they operate
are vulnerable to disastrous and increasing climbhsnge-related events by systematically
assessing the vulnerability of these environmemtfobds, droughts and storms. Moreover,
special attention must be paid to business depattnkeat have a limited ability to anticipate

and adapt to climate change.
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Demertzidiset al. (2015) point out that climate change can eithepdmstive or negative for
the operation of businesses. This is underscoretidayet al. (2015b) who indicate that
climate change can offer good business opportgnisech as prospects for many
entrepreneurs and prospective investors to exaloitmber of new openings such as climate
and environment bonds, carbon trading and envirotahénnovations. For example, Dutta
(2016) observed that climate change-related isseee a focus for the UK Financial Times
Stock Exchange (FTSE) 100 companies, primarily &soato maximise profit and due to
institutional pressures. However, Mechler and Bau{2015) and Pearsat al. (2011) point
out that climate change is the possible cause ofyrfinancial losses, which might affect an
investors’ portfolio value. Moreover, the extentvihich a company is affected by various
climate risks depends on the sector a businessitgsein, as climate change impacts differs
for mining companies, electricity and water u@gj the tourism industry and sport

companies (Dunfordt al, 2015b).

Coburnet al. (2011) and Dietzt al. (2016) indicate that climate change risks to besses
can be grouped into four fundamental categories:

» physical risks which include the effects of extremweather events such as
hurricanes, droughts, on businesses’ operationpaaduction or on the different
stages of the supply chain;

* reputational risks are related to the negative ti@acof consumers and local
communities against businesses, for example, btsyaoid protests due to the
improper day-to-day operation of businesses wigfargs to various climate change
aspects, for example GHG emissions;

» additional costs that put a strain on a companyisdn and financial resources due
to the requirement to comply to climate change leggns, such as CQemissions
inventory and carbon and energy taxes; and

» litigation risks include penalties, for example, nqmensation, clean-up and
rehabilitation costs and legal defence related dtemtial legal contravention of
climate change laws.

According to Kolieb and Harrould-Kolieb (2011), porations, in particular MNCs, can still
focus on profits, but have great and untapped piateto contribute to climate change
adaptation and mitigation initiatives. Additionalli is the opportune time for the private

sector such as businesses, industry and compamibsecome full partners in addressing
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climate change. Dutta (2016) further indicates thhtle responding to climate change is
considered universal imperatives and noble andalgsi goals, there is a big challenge for
business on how to achieve these in the most efichanner. There has been considerable
research and much popular criticism about the foreddal links between business and
climate change. However, according to Andrade an@Iliveira (2015), far less attention has
been paid to the positive potential for businesslwvement in climate change responses.
Kolieb and Harrould-Kolieb (2011) argue that thesiness sector has an ethical obligation to
assist those countries whose natural resources bantibuted to their profit margins.
Additionally, many African countries have oftenalsorne the burden of the environmental
impacts from MNCs and are now suffering the effegftsclimate change. Melillo (2015)
therefore advocates that there is much reason atehfml for business to tackle climate

change.

Lozanoet al. (2015) point out that it is understood these dhgs the objective of business is
not only to maximise profits for its shareholddrat also a broader mandate that is beyond
financial gains. Additionally, this concept is cemtly exemplified in the theory and practice
of CSR or CSI. Pattberg and Widerberg (2016) audgntieis approach by claiming that
progressive thinking, including upholding corporatg@ues and minimising risks to their
business, has become a good incentive for busittesssume greater responsibility for

climate change.

Allen and Craig (2016) suggest that the structurg @peration of modern businesses have
many values and features that include communityeissAdditionally, these values can be
leveraged to address society-wide problems liksnatieé change. Dyllick and Muff (2015)
and Lozaneet al. (2015) explain that some of the features of bissirvehich contribute to the
economy and sustainable growth of a country inclinéeprovision of jobs in a society, the
provision of further entrepreneurial opportunities locals, building human and financial
capital, developing physical infrastructures, pranmg social cohesion, and a source of
revenue for governments. Buizet al. (2016b) believe that these characteristics allbgv t
private sector to assist in identifying and asseshbow issues like climate change will affect
a community, educate stakeholders as to the prahlemd even help develop practical
solutions, beneficial to the community concernedliéd and Harrould-Kolieb (2011) also
suggest that MNCs can lead by example and influghe& suppliers such as service

providers and contractors to reduce carbon emissimidl guide suppliers towards a viable,
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low-carbon local economy via the procurement precB$ll et al. (2015) are of the view that
since water and energy are connected to socidayralland environmental issues, businesses
will find it difficult to achieve the best managenteoutcomes on their own. Additionally,
sound water governance, collective action, andnpaships are vital for most solutions to
water supply and quality, sanitation and climatarngde issues. Moreover, efficient and
effective responses to water and climate changeeros are enhanced when resources are
combined and a wide range of expertise and knowletlgough partnerships for a common
goal, are brought together which further emphadisatire need for climate change learning

at the organisational level.

Sabel and Victor (2015) believe that business dsm play a vital facilitative and capacity
building role that can contribute to climate chamgsponses while Pasquiei al. (2013)
maintain that business can assist local governmémtsdeveloping the regulatory
infrastructures that encourage, innovation, cré@gtiand opportunities. Hoffman (2016)
points out that a business’s exposure to carbotraienis not only derived from its own
emissions. Slawinski and Bansal (2015) suggesthithsinesses must also consider potential
impacts on their product and service lines, forneple, the positive or negative impact on
operations and sales by climate change-relatedriatitat place a value on carbon emissions.
Additionally, businesses need to consider their petitive positioning by undertaking an
assessment with a focus on risk management andnditie protection. Birkmann and
Mechler (2015) point out that the starting point &oldressing climate-related vulnerabilities
can be undertaken via the risk management apprdach,with time and experience,
businesses need to shift their climate-relatedegii@s to emphasise business opportunities.
Additionally, top-line enhancements such as themil for business opportunities based on
GHG efficiency are derived from the risk of GHGansive operations, products and
services. Moreover, effective climate-related sgas connect GHG reductions with a
business’s core strategy. According to Elefthesaid Anagnostopoulou (2015), value can
be added to the business strategy through clintetege initiatives by protecting reputation,
enhancing competitive position and developing newadpcts, as businesses will need to
assess whether and how demand for their currentuamige product and service lines may be

enhanced by climate-related developments.

Begum and Pereira (2015) believe that addressimgatd change brings significant new

opportunities across a wide range of businesseseamites, such as markets for low-carbon
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energy products. Additionally, it will be importafttr individual businesses and countries to
position themselves to take advantage of theserapptes. Existing inefficiencies can be
eliminated by developing and implementing climatearmge policies that can also create
money-saving opportunities (Dramani and Tewari,2@®yan and Campbell, 2012). This is
underscored by Paset al. (2017) who point out that climate change has esiatimportance
for business from two main standpoints: businessitigation strategies such as process
improvement, efficiency in energy consumption arabt® disposal, low carbon footprint for
new product developments, emission compensationadnying to influence climate change
legislations, and secondly, adaptation to clim&@nge impacts through water management,
weather resistant constructions, captive energguirioon and addressing customer’s climate

change concerns.

Burke et al. (2015b) emphasise that due to the uncertainthénextent of the impact of

climate change, businesses need to do more becdus®e size of the negative climate
change impacts in the worst-case scenarios. Haresal. (2015) advocate that developing
and implementing a climate change policy can beatalyst to reform inefficient energy
systems and removing distorting energy subsidiesithonally, it is important to develop

and deploy a wide range of low-carbon technolod@sachieve the significant cuts in
emissions that are needed. Ockvetllal. (2015) are of the view that the private sectoo als
has an important role in climate change researdhdanelopment, and technology diffusion.
Moreover, closer cooperation between governmentharsihess will further encourage the

development of a broad range of low carbon teclyiesoand also reduce costs.

For Wesseh and Lin (2016), the consequence of GHhiaseons, in economic terms, is
considered an externality, namely, the impactseaperienced by unrelated third parties such
as society, and through climate change impactsps@rosts on the world and on future
generations. Khan (2015) underscores this by pmjrdiut that such polluters do not bear the
full costs of their actions. Additionally, it is oessary for GHG emitters to bear the costs of
their emissions, through an appropriate price abara such as through tax or trading or
indirectly through regulation. Such instrumentsl wiisure that companies face the full social
cost of their emission impacts and will also eneger individuals and businesses to move
away from high-carbon goods and services and tesinw low-carbon alternatives.
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Ziervogelet al. (2014) stress that there must be recognition efriktitutional challenges that
make it difficult for businesses in both the pulaied private sectors to work and collaborate
effectively to meet the country’s adaptation neeAdditionally, there are also many
knowledge gaps in spite of the climate and impawtslelling in South Africa for the past
twenty years. Barriers that may prevent actionnewben measures to reduce emissions are
cost-effective, include a lack of reliable infornoat, business costs, the frequent failure to
realise the potential for cost-effective energyiogfhcy measures and significantly,
behavioural and organisational apathy (Shackletbml, 2015). Penna and Geels (2015)
describe climate change as one of the grand clgafefacing society that requires low-
carbon innovation in many sectors and industries @ovides the following six challenges,
using the car industry as an example:

» climate change constitutes a major threat to aarhrtology of industry, for example,
internal combustion engines in the motor industrny vested interests linked to sunk
investments in factories, skills and supply chémghese technologies.

» a reluctance or hesitancy to engage in low-carbonvations, and active resistance
(especially in early phases of the process), terdktheir interests and investments.

» if businesses accept the need for low-carbon entation, they will have to invest in
drastic, costly and risky innovations especially éapital- and scale-intensive
industries such as car manufacturing, researchdawvelopment factory retooling,
new production processes, and establishment oflisup@tworks can be costly and
risky as there is no guarantee that technical grerements will succeed.

« with many differing views on climate change, esplygithe anti-climate change
sentiment by some big businesses and politiciaosiescompanies may consider
investing in the green revolution a risky move haidng-term strategic implications.

* Businesses’ general reluctance and risk-aversioproaph requires increasing
external selection pressures for a transformatolimate-friendly engineering in
business; however, the financial markets are nkelyi to initiate low-carbon
innovations, since avoiding climate change is dctive good problem and because
low-carbon innovations offer worse price or perfarroe characteristics.

« initial pressures on business for change come ool movements, public opinion

and policy-makers, and in time consumers will @pply the pressure to businesses.
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Penna and Geels (2015) further indicate that tbeeafentioned pressures change with time
and this creates further uncertainty for busineg&h wegard to re-organising the business
model towards low carbon production. Additionalgme of the uncertainty relates to the
rigorous or lax climate change regulations or ascomer’s willingness or not to pay for low
carbon innovations. Hence, in developing theirtegis, businesses need to consider not

only technical and economic issues, but also spoliical pressures.

It is apparent from the view of Runnads al(2015) that more climate change laws, such as
carbon tax regulations are not the solution toclimeate change challenges as environmental
law is a good instrument to deter poor corporateaim®ur, but it often does not encourage
best practice. Liet al. (2015) underscore this by suggesting that compawié tend to
focus on minimum compliance to the law, when treemany rules such as legislation, by-
laws, ordinances and regulations, as avoiding tirrdnlegal and reputational risks are
entrenched in most businesses’ corporate strategyway. Chang (2015) believes that the
focus on legal compliance is a reactive measureralies on penalties when there is non-
compliance and while enforcement of laws may prewatuses and corrupt performance, it

does not prompt positive behaviour.

As a result of the rapid spread and the politicadl &conomic influence of the modern
corporation across the world, Hagekeal. (2016) are of the view that it is now necessary in
terms of legal requirements, customer requestgand governance that businesses consider
innovative ways to assist in helping, especiallyisk communities, adapt to climate change.
Nalauet al. (2015) indicate that some companies are oftenrengben to begin their climate
change programme because of perceived risks ortaimdg and are either too early or too
late in their climate change initiatives. Howevaccording to Pauwvet al. (2016), most
companies agree that it is important to act nowe, durecent changes in the level of external
awareness about climate risks, government actioomentum toward stronger national
policies, and consumer demand for cleaner and mifi@ent products. This is endorsed by
Breton and Sbragia (2016) who indicate that if elienchange strategies are well-timed,
companies are more likely to be better preparednipending legislation and more flexible
for long range strategic opportunities. Paetval. (2016) point out that establishing an
appropriate level of commitment is important, as ttisk is always of getting too far ahead of
the competition. Additionally, businesses findiffidult to plan and spend money on climate

change actions such as GHG reductions, due to taitetemands from government, the

97



marketplace and the financial community, as wellim#ed hard data and models to guide
strong action. Furthermore, Bliwet al. (2015) are of the view that early action on clienat
change by most businesses is driven by the mamdgerperative to undertake low-risk

initiatives that produce immediate or near-termt dmnefits, their legal duty to act solely in
another party's interests, and to address riska thmate change and from related laws,
especially if the business’ future asset values amarket positioning are affected.

Additionally, corporate responsibilities of sociahd ethical responsibility also motivate
business leaders.

Nalauet al. (2015) are also of the view that businesses ne@dltuence policy development
at the national level, as policies that regulateGéinissions will impact on resources and
hence their competitiveness. Orsatoal. (2015) advise that the range of climate change
regulations affects different businesses diffesersind by being involved in policy
development, businesses can gain credibility afidence with regulators. Additionally, this

type of involvement gives businesses some confriieofuture of their own business.

Gillard (2016) suggests that those businesses, hwhiicthe past have focused on risk

management and bottom-line protection and hencagetyin climate-related activities, are

now evolving their thinking towards business oppoities that improve revenue streams

from climate change activities. Additionally, thosasinesses that integrate climate change
into their core strategies will be well positiongdoptimise any opportunities and thereby

gain competitive advantage when climate changeinements of business changes.

To respond to climate change, according to Oke{28@7), it is essential that business:
» capitalise on energy efficiency gains;
» switch to renewable energy sources;
» collect and apply best practice examples;
* increase expectations of suppliers and consumers;
» encourage individual behavioural change withinlibeiness’s reach;
* integrate mitigation thinking into all decisiong@ass operations;
» develop novel approaches to reducing GHG acrossytem of production and
consumption;

e communicate achievements in lowering emissions; and
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» assist in furthering effective climate policy.

Interestingly, points five and six above are sigaift in the context of this study. Tellingly,
Ireland (2012) also emphasises that poor managearehta lack of capacity are the key
challenges for climate change, and not the avdiifalof finance. Additionally, the response
to development must now be viewed differently, die the serious climate change
challenges. Hoffman (2016) also suggests that eweisiness should analyse its GHG
emissions profile throughout the value chain as ihiessential for determining a business’s
vulnerability to climate change regulations and tharket shifts that result. Jensehal
(2015) point out that assumptions should not beevambut impacts from carbon constraints
on businesses, as there will be different outcoimedifferent businesses, as some may find
only modest impacts, some may find that they aversdy disadvantaged, and some may find

that carbon constraints pose an opportunity.

Furthermore, Hoffman (2016) stresses that busisessk not know how their business
models are impacted upon by climate change, uiiless
* identifies the sources, types, and magnitude of @H@&sions of the business;
» assesses the vulnerability of the business furetiowonstraints on those emissions;
» understands whether the business is a buyer er geitarbon markets; and

« compares the vulnerability of the business to otheustry peers.

Chang (2015) also propose that an emissions ingerg@n essential first step in assessing a
business’s carbon footprint. Additionally, undemteka carbon footprint involves a number
of essential activities such as deciding what tasnee, how to measure it, how to store and
analyse that data once collected, and then wheregister it for external verification. The
GHG Protocol Corporate Accounting and Reportingaicommonly used procedure to
compile a company’s carbon emission’s inventorgoading to Depoerst al. (2016), which
was co-developed by the World Resources Institmig the World Business Council on
Sustainable Development and classifies emissidoglimee categories:

» Scope 1: Direct emissions which come from soureased by the reporting business

and generally include emissions from on-site préidac processes, the direct

combustion of fossil fuels in boilers and furnaas] on-site power generation.
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» Scope 2: Indirect emissions from the use of purethd®at, steam, or electricity, such
as emissions from purchased energy, emissions @eddny the use of the business’s
products, material or transport.

* Scope 3: Other indirect emissions from upstream @manstream sources which
include induced emissions of purchased goods arvices, capital goods, upstream
transportation and distribution, business travelsiployee commuting, upstream

leased assets, use of products and end-of-lifemiesd of products.

Once the emissions profile has been determinedp&spt al. (2016) and Weinhofer and
Busch (2013) suggest that businesses:
» assess the risks and opportunities, as there gjldbential impacts on product and
service lines;
» evaluate options for technological solutions tauademissions;
» set realistic and measureable goals and targetedoremission reductions;
» develop financial mechanisms as there are resamméeations for businesses in
implementing climate change programmes;
* involve the business at all levels, as employeeibus fundamental to the success of
any climate-related strategy;
« formulate a policy strategy to consider the varimgulatory and good governance
climate change requirements against businesstolgsrand
* manage external relations by engaging externaéktallers such as competitors,

organised labour, suppliers, customers, regulaiiodsNGOSs.

The recent climate change initiatives in some itrguprovide important lessons that are
relevant for this research. Meadat al. (2015) indicate that due to the long-term and
complex nature of climate change, gaining buy-immfremployees takes time and effort.
Additionally, climate change initiatives that amekied to more familiar issues tend to work
best, for example, where companies align climatagk goals to rewards, bonuses and
public awards or employ novel techniques such ampting tree planting, participation in
personal GHG reduction programmes or the purchadeuse of bicycles and low-emission

vehicles by employees.
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Jabbouret al. (2015) further point out that the support and Imement of senior
management to climate change is crucial, as swatets can deliver speeches, make policy
statements, advise government and provide the diahand human resources. Purgisal.
(2015) suggest that in any business there will Alssome employees or departments who
initiate climate change actions, while others wiiplement and some resist or ignore climate
change actions; and it is important to identifysenelissimilar factions and work with them
differently. Engertet al. (2016) emphasise that climate change must be atEgjrinto the
core of a business as a strategic issue, and naffiliege issue. Moreover, to undertake this
integration, it is important to have a dedicategpadtment at least until climate change is

embedded within the business.

According to Keohane (2015), every business appemdhe climate change challenge
differently, for example, some businesses are rat#iV to act due to public pressure from
consumers’ demands, others by manufacturing proesss some by climate change laws,
while some are driven by the financial implicatiosisch as profits from climate change
investments or losses from climate change impadslitionally, climate change strategies
cannot be optional or a nice to have to the ‘bissires-usual model’, as Backmanal.
(2015) claim that most businesses now understaatldimate change is one of the key
drivers for a significant change in the way busineperates, primarily due to the influence
on market competitiveness and stakeholder (inctudinstomer) concerns. Dooley (2015)
comments that more and more companies understaaud ctimate change affects all
companies, albeit differently, and that inactionatimate change is no longer a sustainable
option. Additionally, climate change needs to ltegnated into a company’s core business as
businesses have a leadership and fiduciary duét teast assess their business exposure to
climate change and to decide on the necessaryuahcigus actions that need to be taken.
Krabbe et al. (2015) assert that the need for corporate actiorclonate change is now
stronger and better understood. According to Coletial. (2011), prominent companies and
their investors are increasingly recognising thate are strategic opportunities in moving to
a low-carbon global economy and to respond to ti@lenges that climate change brings,
since the scientific evidence of human-made clinchi@nge is becoming more undeniable.
This is underscored by Elijido-Ten (2017) who bedie that profitability of firms and their
recognition or anticipation of climate change oppoities are positively related to

sustainability performance.
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South African Pulp and Paper Industries’ (SAPPBtamability policies include a Climate
Change Policy that supports SAPPI's Group SustdityaBharter and their overall approach
to sustainable development, which is based on stlwoliew of Prosperity, People and
Planet (the 3Ps) (SAPPI, 2017). Additionally, SARBS$ raised the profile of climate change
within the organisation by appointing the Group #id&chnology who reports directly to the
Group Chief Executive Officer for SAPPI's climatkange programmes and plans to combat
and adapt to climate change. While the policy fesusn reducing SAPPI’s carbon footprint,
there are no programmes or statistics on climata@é learning for their management and
employees. The principles of the Anglo Americamelie change policy states that the focus
in Anglo America is on building internal agility drensuring resilience to climate change,
driving energy and carbon savings throughout theinass, developing and implementing
collaborative solutions with their stakeholders aodtributing skills and knowledge to the
development of responsible public policy (Anglo Ame PLC, 2016). Notwithstanding
there is dearth of internal climate change learnmugatives in the policy or performance
reporting of Anglo American. According to Transi{g017), Transnet is collaborating with
the relevant authorities on aligning with a Natio@dimate Change Adaptation Strategy.
However, the Transnet annual report is silent og #rternal climate change learning
programmes. The eThekwini Municipality has devetbpeclimate change strategy for the
City of Durban (eThekwini Municipality, 2011; 2014Hunt and Watkiss, 2011).
Additionally, the strategy has key objectives floe tvarious sectors within the city that will
be driven by the different departments in the mipaidy. However, there are no climate
change learning initiatives for the employees whill Wwe implementing this strategy

throughout the city in their various jobs.

3.6 Electricity and climate change

Studies in South Africa, according to Ziervogdlal. (2014), have looked at exposure to

climate in the context of multiple stressors, forample, water, health, climate and

economics. However, to the researcher’'s knowledge published studies have assessed

vulnerability to different climate impacts acrobs €lectricity distribution sector.

Lee and Ellingwood (2017) and Simonovic (2017) maldhat observed changes in climate,
and perhaps more importantly projected future chanmay lead to increased risk to human

life and infrastructure such as electricity powsss and associated structures. Rgaral.
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(2016) indicate that some effects of a changinmate are already being felt by industry
managers worldwide, for example, in 2006, the UKtitate of Civil Engineers stated that
Great Britain’s infrastructure is beginning to sfgie to cope with increasingly frequent
extreme events. Additionally, the public have albeen warned to expect more
inconveniences in the future as climate change mdke it increasingly difficult to run

power and transport networks in all weather coodi

The IPCC (2007: 366) states that “an example dhdastrial sector particularly sensitive to
climate change is energy”. This is underscored dy Vuurenet al. (2017) who report that
heat production and electricity generation anduggge in industry, buildings and other
sources of energy accounted for 60% of total gl@hidlc emissions in 2010. Further, Hope
et al. (2017) assert that there is an insatiable fossil énergy demand in the world currently.
Schandlet al. (2015) comment that the residential sector aceotort27% of global energy
consumption and releases approximately 17% of bleay CQ emissions. Craig and Feng
(2017) report that even though it is known thatré¢hare high levels of GHG emissions,
residential electricity consumption continues tor@ase in the US and fossil fuels are the

primary fuel source of electricity generation.

Climate change impacts are also experienced bgrieegy sector, according to Labredtal.
(2015), and over the years, there have been signifiresearch efforts on the climate impact
of energy related emissions and the impact of ¢knmaitigation policies on the energy
sector. Using data on the demand for energy, fiwnytone countries for the period 1978-
2000, De Cianet al. (2007) and Khosravi and Buyya (2017) suggest thigh higher
temperatures there will be higher energy consumptioring summer in warmer countries
and lower electricity consumption during winter @older countries. Additionally, the
demand for electricity will increase by 1.17% innme&r countries and decrease by 0.21% in
colder countries, with a 1% increase in summer tatpre. Craig and Feng (2017) and
Huang and Gurney (2016) underscore this with tlesvvihat while the number of heating
degree days will decrease, the number of coolingrededays are likely to increase and in
response to this, the electricity demand associati¢hl heating may decrease while the
demand for electricity related to cooling couldrzase. This is further supported by Fdn
al. (2015) and Labriett al. (2015) who indicate that climatic factors, esplgiin the
household sector and the tertiary industry, areensensitive to the hot and cold events and

consequently there will be an increase in eledyricisage during hotter months and a
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decrease in winter due to warmer winters due toatie change. In addition, Santamouwts
al. (2015) demonstrates that the impact of climatenghaon the electricity demand per

degree of temperature increase varied between arsk8.5%.

Sovacoolet al. (2017) suggest that new infrastructure investmarayg be necessary to meet
increased energy demand, especially peak demaimycheat waves. According to Davies

al. (2013), climate change could affect the amountater available to produce electricity or
extract fuel and in areas where water is alreadyce; competition for water between energy
production and other uses could increase. Schaeffal (2012) also explain that sea level
rise and more frequent intense storms could disem@rgy production and delivery by
damaging electricity infrastructure, fuel delivenfrastructure and equipment, power plants
and storage facilities.

Cradden and Harrison (2013) further point out #hathanging climate has the potential to
affect electricity systems in many ways such asfuee to generate electricity from low
carbon emitting sources, and the disruption of tatty distribution and transmission
networks by the direct and indirect effects of @i change. Additionally, Zhaet al.
(2015b) indicate that the expected rise in tempeeatin the coming decades will result in
reductions in power transmission capacity as thestiold temperatures for overhead lines
will be reached sooner and indirectly. Additionakglectricity networks will have to be re-
designed or re-engineered to cope with increasistalilations of renewable generators, as

the growth in demand for reliable electricity inases.

Mideksa et al. (2010) maintain that thermal and non-thermal poywsrduction is also
influenced by changes in precipitation and thatdecces of extreme weather events could
affect the generation and transportation (trandomssand distribution) of electricity.
Moreover, one of the most important challengeshédlectricity sector is a policy response
to climate change as the transformation of the whséctor is required to respond

appropriately to the many climate change challenges

To the researcher’s knowledge, there is a deargiublished research on the contribution of,
and impacts of climate change on the distributibelectricity, as compared to the research
on emissions from, or mitigation, by electricityngeation. Schaeffeet al. (2012) explain

that climate variables such as temperature, ptatign, wind speed, wind direction and

extreme weather events strongly influence the gdiwer and distribution of electricity.
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Additionally, changes in any of these variables \dazhange the supply of power from both
thermal and non-thermal sources. This is underddoyePanteli and Mancarella (2015) who
believe that extreme weather events could affecttdivery of electricity through disruption
of infrastructure, for example, the collapse ofceieity pylons or conductors breaking off.
For the transmission and distribution of electyiciDliver et al. (2015) indicate that issues
such as flooding, collapsing of land and the paaéntpacts of more frequent extreme
events need to be considered, especially in expesgdns. Additionally, the disruption of
infrastructure can be mitigated with smart but pt#dly costly adaptation measures.
According to Wanget al. (2016), the increasing intensity of storm eventseases the risk of
damage to electric transmission and distributioedi Zamudat al. (2013) claim that the
trends in climate change impacts could restrict suwpply of secure, sustainable and
affordable energy critical to economic growth. Géaret al. (2016) report that since 2000,
there have been steady increases in the numbéeorai-selated grid disruptions in the USA
and stronger and more frequent winds associated sewvere storms, including tropical
storms. Additionally, hurricanes have caused damagelectricity infrastructure which
resulted in loss of electricity supply. Ward (2014aintains that these electricity disruptions
can result in high costs for utilities and conswmnencluding repair costs for damaged
equipment such as transmission and distributiortesys and societal costs of work
interruptions, loss of productivity and losses mmed by electricity consumers, especially
those who are dependent on electricity for theisifesses. This is underscored by the
examples provided by Petegt al. (2006) who demonstrate that transmission line atpm@r
and maintenance in the USA under climate changélittons cost electricity utilities $270
million and consumers $2.5 billion per year durirf@894-2004 due to interruptions caused by
storms on the transmission networks. Moreovers nat certain how much climate change
will increase electricity outage time, but it isgstble that climate change-related events
could double storm outage durations. There is @ipaaf research and statistics of costs for
African electricity utilities affected by climatehange, as well as estimates of electricity

losses attributed to climate change-related extreveets.

Ryanet al. (2016) explain that climate-related risks to stycand infrastructure are likely to
change and it is therefore important for the powwdustry to consider the possible impacts of
future climate change on infrastructure performangdditionally, there have been few
published studies on the potential impacts of d@rm@ange on power distribution poles and

networks which constitute large and valuable inftadure assets worldwide. Schaefé¢ral.
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(2012) suggest that an effective climate changetatian strategy is one of the key means of
dealing with increased climate change-related risksnfrastructures. Moreover, such an
approach is now being considered in infrastructonamagement and policy all over the world
including the USA military, which has recently annced sweeping changes to operation
systems and installations to adapt to climate chanmgacts now and in the future. Ryain

al. (2016) further maintain that understanding thaireaand magnitude of predicted climate
change impacts on infrastructure networks is vitabrder to implement effective climate
change adaptation for infrastructure. Additionalllgis understanding is not easy for the
electricity business for two main reasons:

» the influence of climate change on the power infuesure performance is a relatively
complex interaction of a number of different climagffects, namely, temperature,
rainfall and wind speeds that impact on deterioratiates and loading conditions of
powerlines; and

» there is considerable uncertainty associated wighimpact of future climate change

on powerlines.

The above two issues make it problematic for powgastructure asset managers to assess
impacts, and thus determine if adaptation is reglliand if so, what adaptation strategy is
most appropriate (Vine, 2012). Makhele (2009) explhat in the electricity distribution
business, the risks of climate change-related eviantude:

« direct physical impacts and vulnerabilities such @smage to infrastructure,
equipment and networks;

* regulatory issues, consumer and market preferencesstor concerns, brand and
reputational anxieties, and rising energy and ¢osts;

» power failures caused by the extreme weather \aillse loss of supply to consumers
and consequently there will be major financial &ss$or utilities and the customers
who rely on this service, due to such interruptiand longer term outages;

e customer expectations may not be met during extremsnts, and could lead to
adverse media and customer dissatisfaction and dbssonsumer and investor
confidence; and

» degradation of site conditions, damage to assetgredse in efficiencies of

operations, and reduction in the availability andlgy of raw materials, for example,
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the wet coal problem at Eskom power stations dutimg prolonged rains, which
contributed to the load shedding in South Africakk@n, 2011d).

According to Ryaret al. (2016), the design, construction, operations amihtenance of
electricity infrastructure will need to take int@caunt changing climatic conditions and
potential disruptions. Additionally, the rapid urisation and the anticipated large-scale
migrations which will place increasing pressure electricity companies to provide
additional power generation capacity and reliapitif supply within urban areas and high
density informal settlements to meet the increadethands from domestic customers.
Gosling and Arnell (2016) indicate that global frewater resources are under increasing
stress due to changes to the weather and an ingygaspulation and the electricity sector
which is a major user of water will experience sesi challenges from less water, declining
water quality, and the growing water demand. Addaily, there will be an increased
demand for electricity to deliver and treat cleaimking water, provide safe sewerage and
waste water treatment systems to an increasingablotibban population. van Vliett al.
(2016) comment that an increase in the competfbonvater resources among the electricity
sector and other users such as agriculture, fishiedrinking water, industry and natural
habitats caused by climate change impacts willefagovernment to introduce regulatory
controls and increase water pricing and these aégyl interventions will pose additional
financial challenges to the electricity distributiondustry. Arndtet al. (2016) report that a
carbon tax is expected to be put in place in SdAftiica shortly and the reporting of
emissions is likely to be made mandatory. Furtheemthe rapid urbanisation of towns and
cities around the country due to migrations causedimate change impacts will place more
difficulties in meeting the electricity demandsrfralomestic customers, other essential urban
utilities (like water and sewerage) and future textbgical advances in transportation (Werz
and Hoffman, 2015). Angt al. (2016) suggest that to address the challenge iofat
change, significant levels of emissions reductiémmsn all sections of the economy is
required and this can be only be achieved withithe approaches of efficient use of energy
and the de-carbonisation of energy supply (McN&ahl 72 Perathoneet al, 2017). van
Vuurenet al. (2017) advocate that behaviour change can ledower demand for energy

and hence climate change learning is critical logbabout this change.

One of the growing areas of risk will be employ®eel aonsumer expectations, as Chyastis

al. (2017) maintain that businesses are increasingtpuntable not only to their Board of
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Directors and to shareholders, but to stakeholsigch as employees and the public who are
affected by their actions. Newbery (2016) claimat thtakeholder expectations of secure
energy provision versus concerns over climate obandl place increasing pressure on

utilities. Additionally, this could lead to adversgedia and customer comments and loss of

consumer and investor confidence.

Mathur and Chakrabarty (2016) point out that there need for urgent action as the demand
for energy and transportation is growing rapidlymany developing countries. Tavagti al.
(2015) hypothesise that depending on the energssiments made in the next ten to twenty
years, there could be two outcomes, namely, higlssoms for the next half-century or a
move to a more sustainable world with reduced impadhe climate. Leet al. (2017) point
out that climate change poses some difficult chagks for electricity utilities, due to
increasing environmental awareness, more demarutimgte regulations, the growing need
for high-quality reliable electricity, and risingustomer expectations. Mideksa and
Kallbekken (2010) point out that while the climathange research boundaries have
advanced significantly in the last few years, thetit remains a significant need for more

research in order to better understand the eftdatémate change on the electricity sector.

3.7  The Distribution Division and climate change

Beck et al. (2011) state that the two largest £@mitters in South Africa are Eskom, the
nationally-owned electricity utility, and Sasol, paivate oil, gas and coal company that
operates South Africa’s significant coal and gadiqaids operations. Liret al. (2015)
indicate that South Africa relies heavily on coad&ossil-fuel based ore for its national
energy demands. However, growing environmental €ors; exponential population increase
and the rate of coal depletion calls for a morgasnable use and source of energy (Schandl
et al, 2015). Furthermore, according to Shahbaal. (2015), the energy intensity of the
South African economy is far higher than that ofeleping countries, and similar to that of

some developed countries, such as the UK.

Klausbruckneet al. (2016) claim that the main resource used for payegreration in South
Africa, is coal and of all the countries in Afric§outh Africa emits the most GO
Additionally, in 2004, 1% of the global emissiomghich is approximately 440 Mt CCeq.,
were emitted by South Africa and by 2010 the couetmitted almost 1.4% of the total
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global GHG emissions. This makes South Africa ohéhe world’s most carbon intensive
economies. According to Beakt al. (2011), increasing the generating capacity, comgi
costs of energy and obtaining funding to build reapacity are the key priorities of Eskom
currently, as this supports growth and developnmei@outh Africa. Bohimanet al. (2016)
underscore this by indicating that the economy antB Africa requires more electricity to
support growth.

Becket al. (2011) continue that including costs for any cliemahange initiatives in Eskom
will be regulated by the National Energy RegulatbrSouth Africa who is tasked with
keeping electricity tariffs low and affordable fie majority of South Africans. Additionally,
costly mitigation measures such as carbon mitigattoough technology or even carbon
capture and storage is not likely to be implemergedn in South Africa. Pegels (2010)
points out that due to the demand for electriaitydbuth Africa and the quantities required,
the switch to renewable cleaner energy is not sesea viable alternative. This is underlined
by Nhamo and Mukonza (2016) who report that altimosignificant progress on solar energy
has been made in South Africa, there are stilllehges with manufacturing, financing,
capacity and competitiveness that hinder the fpl@tation of this energy sub-sector. Also,
Furtado and Perrot (2015) explain that South Afsicaliance on coal technologies for many
decades makes the transition to wind energy diffeven though national energy policy has
set renewable energy targets for the country. Eambre, Thambiran and Diab (2011) assert
that efforts in South Africa are primarily focuses reducing grid-supplied electricity,
through energy efficiency improvements and notulgtomore renewable energy initiatives.
Makhele (2009) indicated that some of the proacsteps taken by many international
electricity utilities include carbon emission refaog, reduction in energy consumption, and

addressing risks and vulnerabilities.

Some of the main climatic changes impacting théridigion of electricity, according to

Eskom (2011d), include increased rainfall inteesitand frequencies, floods, lightning,
storms, strong winds, sea swells, fires and highptratures. Additionally, these intense
weather events can cause flooding of substatioddaam temperatures cause ice build-up on
electricity conductors which cause the saggingraf damage to conductors. However, the
response to these climate change impacts has beied to technical adaptation (Eskom,
2015f) such as the identification and attentioregivo critical powerlines in high lightning,

wind and snow areas, implementation of medium wgeltéMV) insulated coordinates for
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high lightning areas and MV transformer fusing, éowfooting resistance testing and
improvement on high voltage (HV) lines, implemeimtatof national snow bulletins for HV
and MV networks at risk to snow, development ofutohs to wind exposure for MV
networks, and re-designing and strengthening ofetewat high risk of climate change
impacts. It must be noted that the aforementiometiaiives and actions will need to be
undertaken by employees, whose climate change itg@a understanding is unknown, or

which has not been determined prior to this re$earc

Given the financial constraints in Eskom, as wsltlae other pressing priorities, Fig (2015) is
of the view that the hard technological solutionsctimate change will not be easy or
implemented in the near future. In view of the g, Begum and Pereira (2015) and Lee
et al. (2015b) contend that the mobilisation of employ&eunderstand and respond to
climate change, may yield more significant restdtshe climate change challenges and may
be more cost-effective in the long run. Howevergaading to this researcher, there is a
paucity of research or literature on employee eegemt regarding climate change in

industry and in particular in the electricity dibtition utility sector.

3.8  Climate change and learning
In an economy where the only certainty is uncetyaithe one sure source of lasting

competitive advantage is knowled@donaka, 2005: 287)

The IPCC (2014) claims that human influence ondiireate system is clear and that recent
anthropogenic emissions of GHGs are the highesistory. Giffordet al. (2011) confirm

that human behaviour is changing the climate, andans are, in turn, impacted by climate
change. Furthermore, according to Lorenzoni anddRid (2006), climate change is not only
an environmental issue, but is closely linked taali@oment at personal, social and political

levels, which all attempt to shape our choice tidirfe.

Wasdell (2011) claims that the main and criticahlldnges of dealing effectively with
climate change is that there are many powerful tt@sy MNCs, global industries and
financial institutions, who are highly dependenttba constant and increasing exploitation of
fossil fuels for their wealth, influence and econorsurvival. Moreover, this group focuses

primarily on financial sustainability and tend tesist any significant move to implement
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climate change mitigation strategies, as this witan limiting their GHG emissions and
consequently a loss of revenue. Additionally, il of dollars are poured into a globally
concerted campaign of fossil energy protectiontiarmore, the energy intensive countries
with their highly consumptive lifestyles currentfiepend on the accelerating use of fossil
fuels and on the wealth generated by those invoinats extraction and provision. This is
underscored by York (2012) who claims that any movsupport climate mitigation is often
countered by mobilisation of resources to prothet rofitability of the fossil fuel domain,
using all necessary force and by all available rme@his view is further supported by Outka
(2012) who indicates that there is conflict betwéessil fuel industry and renewables, as
each side sees survival as dependent on defed@pgposition and therefore scientific
arguments or the lobbying of strategic stakeholders decision-makers is often matched by
equal and opposite intervention on behalf of thevgreblock whose wealth and survival
would be threatened by any mitigation action. Femtiore, Obani and Gupta (2016) point
out that the concern about the world recessiohrisatening to spiral out of control and is
driving countries to make financial stability themain priority and the economy and growth
of, especially wealthy nations depend on the eBoglaise of mainly fossil fuels which
results in increasing levels of GHG emissions, wauan acceleration of climate change.
Politicians obtain their mandate from the views addmands of their respective
constituencies (Fung, 2015) but, according to B&ti@al. (2015), since public awareness of
climate change is varied or support for decisivitoacto deal with climate change is deeply
divided, the public is unable to give a clear slgiwaits political representatives. Wasdell
(2011) expresses the view that countries that axs mulnerable to the destructive impacts of
climate change such as small island states andgoomtries that have a clear mandate to act
are overshadowed by the rich countries of the imdlly developed world. Additionally,
many millions of dollars are allocated to the muigdia disinformation campaign mobilised
to create public doubt, cripple political decisimaking and ensure that no international
action could be taken to mitigate the threat ofgdsous climate change. Curran (2015) goes
on to say that there has always been a resistartt@widance of any effective action on
climate change that threatens the immediate antedasterests, sources of wealth and
access to power of the fossil fuel industry and dependant financial and political
institutions. Additionally, under such circumstasceclear, rational and objective
communication of the science of climate change dagdead to effective and appropriate
action. Carlton and Jacobson (2016) indicate thhbagh rational scientific arguments are

necessary, it is not sufficient to bring about &ifiee response to climate change and the
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views of stakeholders and strategic decision-makees unfortunately often thwarted by
others whose priority is finance. Bawaral. (2016) go on to say that since most individuals
or businesses are motivated by the defence of vaall the sources of wealth, any scientific
analysis that threatens wealth tends to be supmteaadermined and countered at all cost. In
addition, Tayloret al. (2016) confirm that climate science informatiorurglermined as it is
perceived to be a threat to economic stability,scomer lifestyle and the debt-based ground

of sustained economic growth.

Claytonet al. (2015b) suggest that if humans are the sourcheoptoblem, they can also be
the solution to the problem. There is strong ewvigethat climate change learning and
awareness will play a significant role in addregsihe climate change crisis, at all levels,
according to Van Wijnbergen and Willems (2015). @tigl. (2014) advocate that fostering a
shared understanding of the nature of climate ahaagd its consequences, is critical in
shaping behaviour, as well as in supporting natiarad international action. This is
underscored by Geiget al. (2017a) who suggest that evidence-based commiorictitat
includes science knowledge and community-leveltsmis improve value beliefs and inspire
public engagement on climate change. Bofferding Kloder (2015) are of the opinion that
shaping and sustaining future climate policy-makivith be facilitated by educating school
learners about climate change, while Blatcal. (2015) contend that there is also a need for
broad public and international debate which wilpgaort today’s policy-makers in taking
strong action immediately. Moreover, Kolieb and tdatd-Kolieb (2011) suggest that it is
vital for the human race to innovate its way toaduson to climate change, both on the
localised and global levels. Dobson and Tomkinstfi1®) identify one of the challenges of
sustainable development is tackling worldwide peofd, like climate change, from positions
of little knowledge or influence. Additionally, this highlighted in the difficulties in tackling
the reduction of GHG emissions, at a local levetwetthere is very limited influence beyond
the immediate community. Moreover, there are litiotess due to other priorities such as
meeting basic needs, eradicating poverty, or coitigretbetween stakeholders or nations.
Falinget al. (2012) report that local municipalities in Southriéd have other more pressing
developmental priorities and hence planning fomatie change is still at the policy and
discussion level with no real actions in placesltunderstood though that municipalities are

important role-players in local climate change ddtpn (Hackenbruchkt al, 2017).
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In view of the foregoing, Article 6 of the UNFCCUOIN, 1992; UNFCCC, 2016) provides
countries with the guidance on climate change eatgatraining and public awareness. In
order to fulfil the requirements of the above-menéd Convention, countries are required to:

« Promote and facilitate, at the national, sub-regfioand regional levels, and in
accordance with national laws and regulations, aitlin their respective capacities,
the development and implementation of educationall gublic awareness
programmes on climate change and its effects; paloitess to information on climate
change and its effects; public participation inr@dding climate change and its effects
and developing adequate responses; and trainingscagntific, technical and
managerial personnel.

« Cooperate in and promote, at the international IJeusing existing bodies, the
development and exchange of educational and pallareness material on climate
change and its effects; and the development andemgntation of education and
training programmes, including the strengtheningnational institutions and the
exchange or secondment of personnel to train experthis field, in particular for

developing countries.

According to Ziervogel and Taylor (2008), differestakeholders view climate change
differently and respond according to their paréecwxperiences and priorities. Additionally,
many people develop and implement strategies dbusrscales to cope with existing
challenges and adapt to perceived changes. How8Skiackletoret al. (2015) comment that
such actions and strategies are often constraipgddmurce deficiencies and to complicate
the issues, there is often poor understanding gpteaiation between groups of the
limitations and frustrations felt by other staketek. It can therefore be argued that the lack
of effective communication between stakeholder gsosuch as communities, government
officials, employees and researchers restrict wemlent in decision-making and
disempowers people from responding meaningfully ctonate change adaptation and
sustainable development. Additionally, such comipilesc indicate the need for an integrated
approach to tackling climate change, with interteeal planning that incorporates climate
information into the decision-making processes.nKlet al. (2015) recommend that to
improve the climate change response, it is necgsarengage stakeholders better by
listening to their needs and perspectives, shastigntific information, and collectively

exploring the likely implications. Additionally, ils also vital that the participation of the
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general public is enhanced to enable an activegemgant in the process, ensure priorities
are sufficiently aligned, and increase awareneshegexisting opportunities and limitations.
Furthermore, Bruggeet al. (2015) and Shet al. (2015) maintain that people’s willingness to
adapt to climate change is determined by their kedge, understanding, beliefs and
attitudes regarding climate change and the enviemjrboth at an individual or cognitive

level.

Recent studies undertaken by Pasqatral. (2013) in the Western Cape reveal that climate
change is mainly considered an environmental issukthat most respondents were of the
view that the environmental department was respimgor dealing with climate change,
while Shackletonet al. (2015) comment that institutional constraints tonate change
adaptation influence the tendency of respondenigete climate change as an environmental
issue. However, according to IPCC (2014), many alersensitive systems such as food
supply, infrastructure, health or water resouraesvallnerable to climate change and hence
Millner and Dietz (2015) suggest that climate chanand adaptation are critical to
development and are important issues for many otlepartments such as planning,
engineering and community services. Burch (20104,08) and Critchley and Scott (2005)
argue that organisational segmentation which fails ensure collaboration among

departments and individuals is due to entrenchetigractices.

Dobson and Tomkinson (2012) suggest that one of I¢laening outcomes for those
examining sustainability issues, including climatenge, is the understanding that change
can be achieved through societal change, policpgdaechnology change or a combination
of all three. In other words, by understanding haw environmentalist or a business
economist thinks, or considering policies for aelrig social or behavioural change, an
interdisciplinary approach to climate change camadepted, rather than looking for technical
solutions. Trede and McEwen (2015) suggest thaesponding to the challenges of climate
change, people learn most from practising in thetexd that they will be working in their
future professional life and that solutions to aimstble development challenges cannot be
achieved in isolation as these are complex issAdditionally, it is important to understand
the complexity of sustainable development, and adopnter-disciplinary approach that will
underpin the systemic approach to addressing tlesees. Abdul-Wahab (2003) and
Hanninget al. (2012) underscore this by concluding that everirmags can expect to come

into contact with environmental problems duringitheareer and engineering curricula
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therefore should include environmental componenth sas climate change. According to
Morton et al. (2010), understanding the psychological orientetitoward climate change is
important for a proactive approach to incorporaienate change into design and
construction. Steentjest al. (2017) also demonstrate that there are importansequences

for social and environmental change from how peeoj® the wider social constructions of

ethics around climate change.

Colbertet al. (2016) contend that people, especially the yotghd to rely on expensive
technology such as smart phones, tablets, the netteror other Information and
Communications Technology for information, learnisgd entertainment, as it is easier to
have information at hand, retrieve it efficientlydathere is no need to recall many facts, as
the learner just has to learn to operate, accessapply knowledge from these new
technologies. According to Stolovitch (2015), a enoost-effective technology for learning is
human performance technology, namely, an investimehtiman capital which focuses on
people to ensure that the correct approach is addphat will deliver the optimum return on
investments in training. Additionally, if there amaresolved problems with technology, the
beneficial effects of training will not be lost,pexially if the focus is on people. In addition,
Mahoney and Kor (2015) are of the view that perfmmoe is affected by knowledge and
skills and is the domain of education, developmami training. This is underscored by
Elnaga and Imran (2013) who assert that changitituadgs, knowledge and skills of
employees will ensure innovative solutions to peofd, and although training can contribute
to solutions, it cannot stand alone. Additionallycombination of improved information and
documentation, better feedback, special non-standgstems and processes and some

briefing, training and education is required todbinall together.

People’s attitudes towards climate change, accgrtinClaytonet al. (2015a), consistently
indicate similar patterns such as concern for tharé, an understanding that some of the
impacts of climate change include ocean level nsere frequent storms, possible water
shortages, and general agreement that this is iauseor potentially serious problem.
However, Capsticlet al. (2015) indicate that public unease over climatange is highly
dependent on weather fluctuations and media attendis there is greater anxiety when there
is extreme weather events and increased mediatiatierand vice versa. Brigget al.
(2015) suggest that climate change is poorly undedsand most people do not find it

relevant to their daily lives as it is not somethpeople regularly ponder and worry about.
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Additionally, an improved understanding of publierpeptions about climate change can
contribute to more knowledgeable scientific andgyotiscussions of climate change. Post
(2016) recommends that it is important for scidgatasnd policy-makers to understand the
public’s different responses to climate impactsash responses can help to design policies
that will be supported or at least tolerated byrttegority of people. According to Wittneben

and Kiyar (2009), there appears to be an increrhémteease in the awareness of climate
change issues by managers, although there isashig gap in climate change education.

Stevenson (2017) emphasises that increasing timatelichange awareness of all individuals

in society today is critical for promoting positighange.

Burke et al. (2015a) maintain that emission reductions are eagy, as the majority of
countries’ economies continue to rely heavily ossibfuels and Kohler (2013) indicates that
with the focus on growth and development in Southic4, the demand for electricity is
increasing. Pasquimit al. (2015) indicate that at the local government lemralnicipalities in
South Africa acknowledge climate change, but tletenited action. For example, Hunt and
Watkiss (2011) reported that the eThekwini Munititgahas highlighted the importance of
flexibility, experimentation and ‘learning-by-doinip their climate change strategy. One of
the main barriers for climate change action by llgoavernment is the lack of authority held
by environmental departments to address climatengdhadue to the silo approach of
government departments which does not supporttagriaited approach to addressing climate
change (Pasquinet al, 2015). It is therefore vital that political andurbaucratic
infrastructure changes to support more integratedsesectorial responses (Ziervogelal,
2014).

Simoeset al. (2017) and Ziervogedt al. (2014) identify some of the following institutidna
barriers that hinder effective climate change actio
» alack of capacity (both in terms of numbers ofgde@nd expertise);
» high turnover of staff within departments;
« limited understanding of and expertise in tacklitighate-related issues;
» the positioning of climate change as an environaleigsue rather than as a
development issue;

» conservative financial management practices; and
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e poor communication and coordination between departsand between different

levels of government (especially national to lcamadl provincial to local).

Tyler and Gunfaus (2015) emphasise that relatipsshetween different stakeholder groups
in South Africa such as government, civil socieggearchers, practitioners and private sector
is critical to drive climate change actions althoutere is currently a weak relationship
between these groups. Additionally, it is also imgot to have truthful discussions between
stakeholders of different cultural and educatidmatkgrounds, although this is difficult to
achieve especially in a highly unequal society sashSouth Africa. Buizeet al. (2016b)
advise that in order to reach a broad audiencetafédy and credibly, it is essential that the

current methods for communicating climate sciemmkienpacts are significantly improved.

Gifford et al. (2011) are of the view that climate-relevant indiral decisions are at the heart
of climate change responses. It is important te rbé views of Ferguson and Branscombe
(2010) who point out that climate change-relevaehaviour is not solely dependent on
individuals as the role of the collective psychabad) processes cannot be ignored. Tergiel
al. (2010) support this as they indicate that sharadtiens and collective decision-making

must be considered in order to fully encourage afearchange mitigation actions.

There is widespread concern about climate changeClaytonet al. (2015a) and Kuret al.
(2015) are of the view that many people fail to aygyin behaviours necessary to reduce
climate change and that this is due to the gapdmtvenvironmental attitudes and behaviour.
This gap is caused by various barriers which haenbdentified by Gifforat al. (2011) and
includes both structural barriers (poverty and asfructure aligned to climate change
mitigation and adaptation requirements) which hinoiehaviour change, and psychological
barriers. Stegt al. (2015) indicate that some barriers are internahsas psychological and
others are external such as structural issuesyeswimmend that some of the solutions to
address structural barriers are social programnmes iafrastructure improvements even
though psychological barriers are more difficultdeercome. To help citizens overcome
these identified barriers, Gifford (2011) and Kabiset al. (2016) recommend that

psychologists, scientists, technical experts, aidyymakers all work together.

Furthermore, Lorenzonet al. (2007) believe that barriers are perceived at tifterent

levels:
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* Individual level barriers include uncertainty, lack knowledge and reluctance to
lifestyle change; and
» Social level barriers include lack of political iact, social norms and expectation, and

lack of enabling initiatives.

This is underscored by Gifforet al. (2015) who identify the following seven categorads
psychological barriers to climate change learniimgited cognition, ideologies, other people,
sunk costs, distrust, perceived risks and limitethdviour. The aforementioned barriers,

which are relevant to this research, can be destiis follows:

* Limited Cognition

Gough (2015) asserts that humans are not as rhtemanitially assumed. Additionally,
this irrational thinking also applies to climateacige issues as the slow evolution of the
human brain over thousands of years has not chamggdhuman thinking therefore still
focuses on the exploitation of resources and mal'iown survival, risks and needs.
Briiggeret al. (2015) point out that such priorities are not radig with solving climate-
related problems, as climate change is a more niigigak with delayed impacts.
According to Taylorel al. (2009), many people are not likely to respond limate
change, as they are ignorant of the realities iofiate change and those who are more
aware, are often handicapped to act due to thekr d& knowledge about which specific
climate change mitigation actions to take, how malertake those behaviours, and the
lack of information on the different benefits ofrieaus mitigation activities. Gifford
(2015) is of the view that there are many indicatof the environment which are
overwhelming for humans which can lead to environtaknumbness and can cause
people to attend only to selected cues. Additignalinall changes in the climate or the
slow increase in air pollution is often not notibkra for example, when people are
unaware of difficult elements in the environments inot likely that here will be a change
in behaviour. Claytoret al. (2015a) argue that regular pro-environmental bielavis
reduced by any perceived or real uncertainty aswhere is doubt about climate change,
people tend to interpret this as a weakening adende for climate change. Additionally,
this uncertainty is used to serve people’s seHradt and people are therefore less likely
to engage in climate change actions. People atebtteundervalue spatially distant risks
due to judgemental discounting, for example, McDoret al. (2015) point out that
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individuals who believe that environmental condigoare worse in far off places other
than their own, are less motivated to improve thagal area. Over optimism can be a
problem, as Jiménez-Castillo and Ortega-Egea (28a§yest that people underestimate
their likelihood of suffering from environmentakkis due to their optimism bias, namely
one’s ability to take action to reduce climate aeis hindered by an underestimation of
the risk. Gifford (2015) claims that when individsideel that they personally have little
behavioural control over an outcome, they are iiketyl to act. Hornset al. (2015) and
Soliman and Wilson (2017) further point out thag¢ therceived lack of control causes
people to fail to act as they feel that they hattke Icontrol over the problem of climate

change.

* ldeologies

Olson-Hazbounret al. (2017) indicate that a wide range of a person’sldvew is
determined by a person’s political or religiousaligy. Corneret al. (2014) explain that
when a person’s value system is not aligned withréguired climate change responses,
behavioural change is difficult or impossible. Roset al. (2015) state that the free-
enterprise capitalist system encourages sceptieisaut climate change. Additionally,
when people are preoccupied with other issues, atugpr climate change action is
negatively affected. Wangt al. (2016) claim that with age, most people get into a
comfortable lifestyle and are often not keen tongjgatheir comfort zone. Briigget al.
(2015) suggest that the climate change challenggsire everyone to change the way
they live. Feygineet al. (2010) illustrate that system justification is whgeople ignore
obvious facts about climate change or refuse te@cadvice, hoping that simply denying
the existence of climate change will make it go ywaaking action to reduce
environmental impact is also hindered by a fervehgious faith in a religious or secular
God (Cuiet al, 2015). McCubbiret al. (2015) quote the example of residents in a low-
lying Pacific Ocean atoll, threatened by rising &aaels, who refuse to relocate to safer
ground, due their belief that God will not floocetkarth, as stated in the Old Testament
of the Bible. Some people, according to Comtial. (2016), believe that humans are no
match for the force of nature and hence are notvated to respond to climate change.
Eom et al. (2015) explain that over the years, technology amthanical innovations
have improved the standard of living for many peopAdditionally, technology also
provides solutions for climate change mitigatioctsas wind turbines and storm surge

barriers for adaptation. However, Gifford (2015)licates that some people are over
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confident that technology will resolve all the clite change challenges and therefore are

reluctant to adopt personal pro-climate change \aebes.

e Other People

Grossmann (2015) believes that humans are sodgrafevho interact and compare with
each other and Claytaat al. (2015a) point out that climate-relevant behavisuaffected
by these varying comparisons. Additionally, indivéds derive biased and descriptive
standards on which to base their own actions fromparisons they make with others.
Gifford (2015) suggests that another basis fortinads the perceived inequality people
feel, for example, some people feel they do notehtavtake action on climate change
when others are not doing so. Additionally, somepbe perceive that those who do
nothing about climate change could discriminateiregjahem anyway and hence feel
pressured not to behave responsibly. Furthermoageii and Eek (2008) show that in
the face of environmental problems, group and iddi& goals can affect decisions.

* Investments

Kurz et al. (2015) suggest that investments such as moneg,dirbehaviour patterns that
individuals make and value can also be harmfuhtodlimate, as it is more difficult to
dispose of or not use something, after one hassiadein it. For example, if one has
purchased a car, one is less likely to cycle orpuggic transport. Frangomst al. (2017)
confirm that urban sprawl increases the environaiesitess due to increased car use and
that GHG emissions from transport is now one ofrttaén source of emissions in cities.
According to Lavelleet al. (2015), mitigation of climate change impacts atsoa
influenced by habits. Kuret al. (2015) explain that many habitual behaviours sash
eating habits or the use of seat belts are diffiomlchange. The views of Aarts and
Dijksterhuis (2000), Bamberg and Schmidt (2003)ir@aet al. (2008), Erikssoret al.
(2008), Kléckneret al. (2003), Loukopoulo®t al. (2006) and Matthiest al. (2006) are
significant in understanding habitual behaviourtfesse studies maintain that the use of
vehicles, which have become deeply embedded hafhitsople, are major contributors to
climate change and such use is difficult to chaktyvever, according to Cruz and Katz-

Gerro (2016), it is not impossible to change suaiits.

Gifford (2015) suggests that most people’s priesitand values do not support action on

climate change as the drive to progress in life giample, bigger and better homes and
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cars often involves choices that are against cénchange behaviour. Les al. (2015a)
found that people regard climate change actiorisvoimportance, when comparing with
other concerns they may have. Additionally, behangoare therefore driven by what

people consider high priorities in their own lives.

Cheng and Wu (2015) feel that people attached particular place are more likely to
care for that place. This is underscored by Flo(2R11) who explain that place
attachment is the emotional bond between persompkaeg, and is highly influenced by
an individual and his or her personal experien&=annell and Gifford (2013) also
confirm that place attachment motivates place-ptote behaviour even on climate
change issues. Mihaylov and Perkins (2013) refeéhiosense of place as the emotional
bond between a person and place, which is higtilyanced by that person’s personal
experiences. Additionally, a positive responselimate change is not forthcoming from
those who feel a lack of attachment to an areaasily as people migrate or relocate to
different places in their lifetime for employment through forced climate change
migrations. Mobley (2015) are of the view that prosironmental behaviour is more
likely with people who live close to nature, foragmple, on a farm or in the countryside,
as opposed to those who are removed from naturextomple, in a highly urban area or
in a block of flats. Notwithstanding, Howell andlé# (2017) are of the view that it is not

essential to cultivate the love of nature to enagarpro-climate change action.

* Distrust

Gifford (2015) explains that people are not likédy listen or take advice from others
whom they distrust or think of in a negative ligind if trust does not exist between
citizens and scientists or government officialssisence may follow. Gifford (2011)
maintains that any desired change in behavioureiseddent on at least three trust
elements, namely, a person trusts others not @ aalvantage of them, that people are
honest and are motivated by public service, antlahg proposed changes are effective,
valuable, and equitable. Furthermore, Carltbal. (2015) claim that if there is misquoted
climate information or over-optimistic claims abduture outcomes, people’s trust is lost
and when people mistrust the source or credimlitthe climate change proposed actions,
the likelihood of adopting pro-climate change attidessens.
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Gaussett al. (2015) are of the view that people have a choibether to participate in
climate-friendly behaviour options. Batet al. (2016) indicate that as many such climate
change initiatives by policy-makers are voluntamgst people often do not participate as
they are of the view that initiatives are not ieithown interest. According to Greenberg
(2015), psychological reactance is when peoplet rtagngly against advice, a policy or
rule that threatens their freedom and this reaetamprimarily based on the lack of trust
people have in those who give the advice or sepdiiey. Rosset al. (2016) argue that
resistance to mitigation behaviours is thereforeoasequence of such reactance, as
uncertainty, mistrust and doubt can easily slide active denial of the problem and may
include denial that climate change is occurringt ihhas no anthropogenic causes or as
McCright et al. (2016) suggest, the denial that one’s own actmayg a role in climate
change. Rosst al. (2016) explain that some people who undertakeeproronmental
behaviour such as using less of a resource or makisignificant financial contribution
to a climate change-related project, lose inter@ststop their pro-environmental
behaviour when they observe that those who areupbwor are free-riders exploit this
opportunity for their personal gains, acting infseflerest and harm the climate change

cause.

» Perceived Risk

Kurz et al. (2015) suggest that people assume there are falaninctional,
psychological, physical, social or temporal riskbiew they have to change their
behaviour. There are often doubts and questionatahe workings of new technology
including electric vehicles or wind power (Geel§12). When people consider that a
particular climate change action leads to safety security risks or will expose them to
some physical discomfort, they are not likely tmpidthat action. For example, Rimano
et al. (2015) indicate that while using bicycles to tiasteort distances is non-polluting, it
is not safe due to crime or dangerous roads, anceheycling is not undertaken by many.
Kurz et al. (2015) are of the view that some people fear thay will incur financial
losses if they invest in climate change actiongeohnologies, especially as most climate
change technologies do not have a long historypefating or performance. For example,
Joubertet al. (2016) indicate that the high cost of installimjas geysers in South Africa
requires a long period for the initial capital @aytlto be recovered. Additionally, if the
home owner moves out of the house earlier, a fiahhass will be incurred from this

expenditure. According to Corry and Jgrgensen (RadBnate change responses are also
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not understood and practised by everybody in spcatd those who adopt responsible
climate change behaviour may be subject to cnitiais ridicule from others, which may

damage their reputation especially from the majosiho do not engage in pro-climate
change behaviour. Gifford (2015) suggests that leeoyay feel they wasted much time,
energy and finances into undertaking responsibieaté change behaviour or investing
in climate-friendly technologies, if the benefite anot obvious or experienced within a

short period of time.

* Limited Behaviour

Ones and Dilchert (2012) suggest that people abeptviours that require the least
effort. Additionally, some climate change-relatezhlviours are easy to adopt but have
little impact on GHG emission, while others arefidifit and hence Gifford (2015)
indicates that higher-cost and more impactful adtiavill tend to be ignored. Gifford
(2013) points out that if the intent of pro-envinoental actions is tokenism, then the
outcome does not lead to significant environmelpgalefits. Another issue is the rebound
effect, where pro-climate choices may be less gffedhan they appear, for example,
when a mitigating choice such as purchasing a Hytar is made, but the climate change
benefits are diminished or even reversed by sulesgqgactions, for example, driving

longer distances in a hybrid car than in a standardHill et al, 2016).

In a study in Durban by Thambiran and Diab (20ithyas found that it was not sufficient to
only educate people about the financial and enwiemtal effects of their private motor
vehicle use, as there were numerous other bamgeencouraging people to decrease the
actual number of motor vehicle trips and switch piblic transport or non-motorised
activities such as walking and cycling. Re$sl. (2016) describe ‘psychological dissonance’
as one of the barriers where people, for exampieaware of their impacts of driving, but
choose to soften the negative impacts of theioastiin order for them to continue with their
normal behaviour patterns. Highahal. (2016) point out that another barrier is the diffty
that many experience in giving up their vehiclediiol they consider as status symbols.
Furthermore, a better public transport system widan vehicle technologies and fuels or
renewable energy resources is not easily availabédfordable to the majority (Tylet al,
2014).
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The important role of the individual in pro-enviroental behaviour is emphasised by
Spaargaren and Mol (2008, 355):
Human agents cannot be properly understood wherodigected from context, from
the practices and sites where the routines of dddyare enacted in interaction with
both other agents and the structures, products aedhnologies that help

constitute...these practices.

According to Frederikset al. (2015), consumers are an important reference phoint
promoting environmental sustainability, as enviremtal issues have social and political
implications, especially in western capitalist demacies and the role of individuals in
creating social change through the blending of eomtion and citizenship is emphasised in
mainly developed countries. This is underscorelaykeet al. (2007) and Spaargaren and
Mol (2008) who assert that the vital role of ‘céire-consumers’ has been recognised by
political scientists also. Additionally, such sdién studies of government, political
processes and political issues use both politicdl raarket-based actions to drive change as
they infuse social responsibilities with the donmineonsumption patterns. Hence, Hanss and
Bohm (2012) suggest that individuals act as agehthange within the capitalist economy
using points of consumption as sites of power, éfggming a dual role as both citizen and
consumer. Baret al (2011a) maintain that this form of kneejerk re@atthas come to
characterise the understanding of the role of idd&is in policy dialogues and introduces
the notion that citizen-consumers are criticaltte governance of environmental issues as

state or corporate actors in a free market system.

The works of Dobson (2010), Jackson (2005) and é8ey{2005) have all documented the
growth in attention on individuals as a means okliag environmental problems in Western
democracies. Clarket al. (2007) note that there is an extension of respditgifrom the
state towards citizens and this is an importarit ghithe relationship between governments
and individuals. Panzonet al. (2016) explain the role of individuals as conswsnend
citizens to reduce environmental degradation. Aaclddtlly, the rising profile of
environmental citizenship is displacing other mehoof viewing both society’s and
individuals’ approaches to environmental and sockange. Bliucet al. (2015) are of the
view that the production, consumption and inteigtien of environmental knowledge, which
is mainly in scientific and technical terms, is addby and sometimes is in conflict with

public knowledge of the (local) environment. Furthere, Kurzet al. (2015) suggest that
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certain forms of environmental practice are largaetgepted, unquestioned and form part of
the everyday, tedious and normal routines of manyséholds anyway. Maswa al. (2016)
demonstrate that on an individual or mental lekelpwledge, understanding, beliefs and
attitudes regarding climate change and the enviemrplay an important role in people’s

willingness to adapt.

Carricoet al. (2015) and Geigest al. (2017b) suggest that the methods and mediumstased
educate people about climate change also play amortant role in shaping pro-
environmental behaviour. Additionally, visual commzation methods that portray the future
of climate change impacts could be a powerful foolmotivating behaviour change in the
present. In another recent study in New ZealanduEet al, 2014) participants were more
willing to undertake emissions-reduction behavidartheir local community, after they were
asked a set of questions regarding sea level ridechmate change adaptation measures,
compared to those who had not received these qusstAccording to van der Linden
(2015b), such findings support the risk saliencpdtlyesis and the hope that learning about
adaptation actually heightens concerns about ofinchtange and the need for mitigation.
Interpreting persuasive messages through a pergmios worldview and cultural bias,
according to Kahaet al. (2011), is important. This is underscored by Steeaet al. (2017)
who indicate that the key factor of climate chamugrceptions among adults is their

worldview.

Accordingly, Carriceoet al. (2015) feel that people interpret messages diftiredepending

on their ideologies. Additionally, people’s preimg views and messages that are easily
embraced must be in line with one's worldview angp®erts one's position. Messages that
oppose one's pre-existing views are often disreghot discounted based on trivial cues in
the message (Kahat al, 2011). Leiserowitzt al. (2011), McCright and Dunlap (2011) and
Smith and Leiserowitz (2012) underscore this bynalag that political ideology is one of the
single most important factors in determining anivitthal's attitudes and beliefs concerning
climate change, and is more important than the anpaihow the message was framed. In a
USA study, Smith and Leiserowitz (2012) found thiberals were consistently the most
concerned about climate change and the most suypait initiatives to intervene, whereas

political conservatives were consistently the leastcerned and supportive.
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According to Ziervogel and Taylor (2008), climateaage impacts are not isolated but affect
many aspects of the socio-ecological system. Taginal (2015) also indicate that there is a
link between climate change adaptation and theldpreent challenges a country faces, such
as addressing unemployment, improving access teerwahd sanitation, health care,
education and empowering people in decision-magmogesses. Additionally, it is important
for the impacts of climate change to be understod adapted to in the context of all the
various aforementioned linkages. Robertson and &uirior (2016) suggest that addressing
these connections is important because peoplettebd more aware of and motivated to act
on immediate, more tangible stressors than clinchiZnge issues. Additionally, climate
change impacts are slow and incremental, whereaseoas such as jobs or access to water

are immediate.

Clayton et al. (2015b) assert that climate change is a centraterm of psychology,
especially environmental psychology, and other beh@al sciences, since human
contribution to climate change is closely relatedststainability behaviour. Linton and
Dwyer (2015) also indicate that human behaviotinésleast understood aspect of the climate
change system. Gifford (2011) underscores thisrgyiag that human behaviours, which are
the main cause of the problem, are least undersiidad is indicative of the ever increasing
worldwide GHG emissions from human activities despnany official efforts to promote
mitigation (IPCC, 2014) and feedback from manyzeitis that they are taking steps to
overcome the problem (Bambeeg al, 2015). This situation represents a great oppdytun
for this research to understand and promote emelogsponsibility for pro-climate change
behaviour through the understanding of the fadteas underlie the anthropogenic causes of
climate change and the ways in which GHG-mitigatlmghaviours may be effectively

encouraged.

In a 1993 USA study, Reaat al. (1994) found that even well-educated citizensraitthave

a clear understanding that global warming is caumethe increase in the concentration of
CO; in the earth’s atmosphere and that the burningossif fuels, especially coal, is the
single most important source of @Ohis is underscored by Lesierowgz al. (2011) and
Ranney and Clark (2016) who indicate that most W8i&ens do not understand the science
of climate change. Carlton and Jacobson (2016) cemonthat it is important for
communications to address the misunderstandingsatieamost likely to result in incorrect

inferences, such as confusion with the problemszohe depletion and the general blurring
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with other environmental problems. All across therld, governments are currently
considering costly policy responses to the issuelinfate change (IPCC, 2014). According
to Sternet al. (2016), it is not possible to have intelligent aematic debate on the various

climate change choices, unless citizens are haftamed.

According to Peng and Liu (2016), the awarenegh®fenvironmental impacts on the earth
has increased over the last few decades. Howéweeddgradation of the environment has not
stopped (Steffeet al, 2015). Hamalainen (2015) suggests that the isténehe behavioural
components of environmental problems in recentsybas increased which demonstrates the
growing awareness that human action is the crigbament in environmental degradation.
Additionally, more attention is currently being g&o the behavioural sciences by politicians,
natural scientists, and the general public. Thisingerscored by Batedt al. (2016) who
explain that understanding the roots of human bebavhat contributes to environmental
degradation and suggesting important recommendagierio how to intervene to change this

behaviour, is what is required.

Previous psychological environmental research ybQi995), Maloney and Ward (1973),
Schahn and Holzer (1990) and van Liere and Dunl#§8X) concentrate primarily on
environmental concern or attitudes as predictorersfironmental behaviour. Claytat al.
(2015a) indicate that changing people's attitushestkeliefs by educating and providing them
with information is sufficient to change their agltbehaviour. Stern and Dietz (1994) are of
the view that people feel responsible for environtakaction when they are aware of severe
consequences (for themselves, other people or norah species) and when they judge
themselves to be responsible for the outcomest Etrad (2017) underscore this by showing
that the interaction between environmental attisualed a sense of personal responsibility is a

good indication of involvement in environmentaliaot

Rotter (1966) and Bandura (1986) in early reseamtsidered the effectiveness or personal
control by individuals about what they can and cdrdo, as an important indicator of the
expected behaviour. Accordingly, Hickman and Rielf2816) are of the view that people
are likely to engage in positive environmental@tsi, when they are aware of the connection
between their actions and climate change. In sup@aytonet al. (2015a) illustrate that
individuals are more likely to engage in environta¢behaviour when they believe that they

have the capability to help solve environmentalbpgms through their own behaviour, as
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there is a connection between moral thinking andcem about environmental problems.
Earlier studies by Davidson and Freudenberg (19%han and Holzer (1990) and
Wehrmeyer and McNeil (2000) reveal that women wae environmentally concerned
than men. This is underscored by Braatyal. (2008) who point out that women are more
concerned about climate change while Tranter (20idigates that women are more likely to
actively participate in pro-environmental behaveuand to express a willingness to
contribute financially to protecting the environmherllowever, recent studies by Gupta
(2015) and Shivakumarat al. (2015) indicate that gender has no significaneatffon

environmental awareness of, at least, postgracuadgients.

Tanner (1999) indicates that performance oppoiumdis a strong bearing on environmental
action, primarily because socio-demographic charitics have an indirect impact on
behaviour due to their connection to external fesctehich limit or empower collective
actions. Furthermore, according to Caleasl. (2015), understanding cultural differences in
ecological behaviour is relevant and importanteagronmental behaviour is influenced by
culture. Additionally, a deeper understanding aofitations is necessary to understand the
cultural differences in ecological behaviour. Deo@ret al. (2013) point out that cultures
differ with respect to climate change concern, gajubeliefs and morals and there are also
cultural differences with respect to structural appnities and facilitating or inhibiting pro-

climate change behaviour.

Gifford (2015) explains that inhabitants on thengla whether as an individual or as part of a
group, are responsible for natural resources that cmnverted into products and the
processing of natural resources in most cases a@e3eGHGs. Baatz (2014) underscores this
by contending that the person or individual isfinmedamental unit of analysis for the human-
caused portion of climate change. Additionallyisiat the individual level where control for
improving environmental problems such as climatange rests. Clayton and Brook (2005)
believe that in the orthodox thinking about climatange, many feel that psychology has no
role to play because of the following commonly hafdi incorrect views:

» psychology treats people as if they existed in@uen and ignores the environment;

» the academic context in which most establishedhpsggists work is not appropriate

for the kind of effort needed to combat the conseges of climate change;
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* most policy-makers in ministries and departmentacemed with environmental
problems were not trained in the behavioural s@enand
» the role of psychology in climate change has sofdy been discussed in a limited

number of countries.

Gifford (2015) asserts that there exists a leveklobice and control over sustainability-
related behaviours and actions by every personthg&hdhey are an average citizen or a
Chief Executive Officer of an organisation. Accomglito Jagerst al. (2016), circumstantial
factors and a person’s own habits deeply affectctimces people make and behaviour is
influenced more by structural factors above or mkto the individual than by individual-

level influences.

However, Capsticlet al. (2015) maintain that individuals are the esserk&f to positive
climate change responses as polices, programme®guidtions on their own do not change
anything. Additionally, if climate change policiese accepted or embraced by individuals,
there will be effective implementation because whpblicy summons or even prescribes
behaviours, it is people who have to accept orseefits demands. Moreover, until people
accept or embrace the climate change policies, vi@inal change will not occur. This is
underscored by Osbaldiston and Schott (2012) wHmate that while not all people are in
positions of power, all people consume materiats emergy in their daily lives and, as such,
each person can choose to adopt pro-environmesit@Mours. Additionally, some people do
try to avoid selfish behaviours that contributeclionate change but it is not easy, and many
inadvertently revert to actions that are not clieafiiendly. The challenge is determining
what is required to change people’s behaviour (Kairal, 2015). Many psychologists who
have studied the psychological dimensions of clémattange (Dresner, 2009; Heath and
Gifford, 2006; McAdam, 2017; Nilssoet al, 2004; Uzzellet al, 2017 and van der Linden
et. al, 2017) are of the view that to begin with, an ustending of environment-related
motivations, attitudes, social and organisatiorcggtions, rationales, biases, habits, barriers
to change, life-context, and trust in governmerpsieHowever, Gifford (2015) feels that
environmental psychology is not a stand-alone swlutFor example, Lewandowslet al.
(2015b) advocate that psychologists need to worterolmsely with environmental scientists,

natural scientists, technical experts, policy etqeartizens and local NGOs.
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Technology is often promoted as the solution to ynamblems, including those related to
climate change (Wennersteaet al, 2015). However, recently some concerns about
technology has come to the fore such as the ermieotal impacts of renewable energy as
Filoso et al. (2015) explain that growing biofuels requires tme of pesticides, reduces
biodiversity, and creates atmospheric pollution miberrned, and has already caused large
increases in food prices. Wang and Wang (2015 atdithat wind power creates noise, Kills
many bats and birds, is unsightly, and negativélgces the rural lifestyle. Furthermore,
Amanet al. (2015) point out that solar power requires the uf@cture of photovoltaic cells,
which creates a hazardous waste stream of cadnhéach, silver and other heavy metal by-
products, emissions from the manufacturing andridigion process and impacts in the
decommissioning and recycling of solar panels. fiégative impact of technology such as
pollution, health impacts, landfill contributionagccidents, energy consumed in production,
and impacts on flora and fauna is often disregavdeeh the focus is on the business benefits
of such technology (Amaat al, 2015; Cuéllar-Franca and Azapagic, 2015). Accydd
Suzuki (2015), the introduction of new technologesl not guarantee that it will be accepted
and used by citizens and that such a proposedaolist better than the problem, as further
investigation of technology could reveal yet todiscovered unknown impacts. Research,
such as in this study, which attempts to understangloyee understanding and responses to
climate change, can provide the foundation forgbkcies required to encourage people to

accept climate change alternatives to technology.

The current climate change crisis, according tdagif (2015), is also subject to the concept
of environmental numbness which implies that mesigbte, most of the time, simply are not
thinking at all about environment or climate charggeies but, according to Ebyal. (2016),
are primarily preoccupied with work, finances, famfriends or even sporting events. There
are two critical challenges for motivating a moesponsible climate change response.
Gifford (2011) advocates that there is a need toagemany people around the world as
possible actively thinking about climate changeelSet al. (2015) suggest that evidence-
based policy that creates accepted structural isnkitmust be encouraged. In this way,
Sheppard (2015) suggests that GHG emissions caedueed by the informed majority,

whilst the rest of the indifferent people on thar@t continue with their mundane routines.

Devine-Wrightet al. (2015) believe that a sense of community or grideptity is important

but that a sense of community is sadly absent ist parts of the world and when it is absent,
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working together to save the earth is very difficllo (2015) provides a good example of
this thinking in the example of China who rejectedandatory emission cuts because it was of
the view that the wealthy nations created the pmbl Additionally, this behaviour
demonstrates that people can have a strong idefaitexample, with their nation, but lack

sufficient identity with the environment to avoidddructive attitudes and behaviour

Blok et al. (2015) and Cheng and Wu (2015) point out that kedge of issues, knowledge
of action strategies, locus of control, attitudesrbal commitment, and an individual's sense
of responsibility, are associated with responsiilmate change behaviour. Stegal. (2015)
put forward that pro-climate change behavioursnaoee likely from people who believe that
they are in control of their lives, who expressiatention to undertake pro-environment
actions, and who feel some degree of personal nsggbty toward the environment, as
opposed to those who have an external locus corfi@le no intention to undertake
environmental actions and feel no sense of resbiitgi On the other hand, Demskt al.
(2017) are of the view that people who experiengaeate change impacts first-hand are
more likely to adopt pro-climate change actiongrelbeyond individual actions. Gifford and
Nilsson (2014) and Ottet al. (2016) suggest that those who earn more thanstreronly
slightly more likely to engage in responsible eamimental behaviours indicating that there is
a weak relationship between income and responsibl@onmental behaviour. Meyer (2015)
demonstrates that education does play a role irepvironmental behaviour, as educated
individuals are more likely to engage in resporesibhvironmental behaviours than less
educated persons. Morrison and Beer (2016) alsoatelthat age does play a role in pro-
environmental behaviour, as those in the middlegigep are the most aware and who are

more likely to support environmental initiativeswgpared to younger and older people.

McQueen and Janson (2016) are of the view thatefmming to occur there must be both
obvious and unspoken knowledge. Additionally, esiplior obvious knowledge can be
separated from the person who holds the knowleddenaitten down and transferred across
time and space, independently of that person, wtateét knowledge depends on close
interaction and development of trust and a sharetbrstanding. Leaders play an important
role in influencing others by bringing people tdgatand creating an environment conducive
to learning (Bersoet al, 2015). This is underscored by Saul and Seiddl{@ho identified
that in international climate change cooperationjrdluential leadership approach was the

autonomous leadership style, where a good examspdeti by nations who formulate goals
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and implement policies. Marsdext al. (2011) state that an organisation’s learning pedici

and structures is strongly influenced by leaders also initiate information seeking.

Shreck and Vedlitz (2016) maintain that climaterg®is a very complex, pervasive and
uncertain phenomenon, which is generally diffidolt most people to conceptualise and to
relate to their daily activities. Masuet al. (2015) argue that the reasons for this could be
because climate change cannot be easily transiatedthe language of popular culture.
Another climate change learning challenge, accgrdinCapsticket al. (2015), is that the
various datasets available detailing public opisiand attitudes on climate change differ on
a range of factors, including the precise quesfjmasing and stimulus terms) posed to
study participants, the timeframes of data coltectand publication, and the geographical
extent of the studies. Kirilenket al. (2015) are of the view that just like for enviroantal
issues, the changing social context at any paatiquodint in time can cause the assessment of
the climate risk to be intensified or diminishedr €xample, the activities of interest groups

or media reporting.

In the 1992 Health of the Planet study of twentyrfoountries, Brechin (2003) found that
citizens from only Japan, Brazil and West Germaagked global warming among the
highest, out of a list of ten environmental issaed also considered global warming as ‘very
serious’ problem for the world. Additionally, ciéms in the USA ranked global warming at
the bottom of the list. These results are consistéih the findings of a 1997 study among 1
225 US citizens by Boreét al. (1998) which indicated that personal and socialgyesere
prioritised over other issues, including environtaénones and compared to all
environmental issues, climate change was not thst moticeable or important issue for
people. Immerwahr (1999) confirms this as in theAUthe sense of frustration caused by the
lack of power or influence of climate change issuggated indecision towards climate
change by the public. Other studies notably in tH&A by Bostromet al. (1994) and
Kemptonet al. (1995) and in Canada, USA, Mexico, Brazil, Portuad Russia by Dunlap
(1998) have demonstrated that most people belleatectimate change is already happening
and will continue in the future. The analyses af #1999 and 2001 studies by Environics
International (Brechin, 2003) support the findirigat misunderstandings of climate change
persist worldwide even in nations considered toehstvong environmental values such as
Germany. In the 2002 British study (Poortinga armb&on, 2003), respondents were of the

view that they could not control risks of climateange by themselves. Similar findings were
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observed in Italy and the UK by Lorenzoni (2003)isTis underscored by the 2002 UK study
by Poortinga and Pidgeon (2003), which indicated §2% of respondents felt that they were
fairly to very concerned about climate change,@ltfh their main priorities were health,

family, safety and finances.

Lorenzoni and Pidgeon (2006) and Norton and Lea(2804) in a 2004 study in the UK
found that most people have heard of global warnaing climate change and even rate it as
the most important environmental issue for the ditoday, although UK citizens considered
terrorism and domestic issues as having a higherityr Capsticket al. (2015) indicate that
public perception about climate change is relagiv@hknown worldwide, as most studies
have focused on Western nations (particularly t&&)Jwhere the trend has been of growing
climate change scepticism in the latter 2000s, Wwhscinformed by economic and socio-
political factors. Additionally, in sub-Saharan & and South America, concern about
climate change has tended to increase, althougle mesearch is required on this issue in

developing countries.

Kettle and Dow (2016) and Newadt al. (2015) demonstrate that the public tend to mistrus
governments, businesses, industry and sometimestexpith regard to the communication
of environmental issues and risks. Additionallye tkame people are of the view that
governments have a high degree of responsibilitystiving climate change problems. A
study by Zwick and Renn (2002) which asked respotsdehich institutions they considered
should be responsible for controlling climate changks and which would have the highest
public confidence to do so, found that in Germahgua 50% of respondents indicated that
industry and politicians are responsible, while 4@ésignated responsibility onto scientists,
and interestingly, 27.8% of respondents maintaithed individuals were responsible, while
23.7% attributed responsibility to environmentatagies, and 3.3% were of the view that the
media was responsible for controlling climate chemgks. These responses indicate that
individuals feel that their actions will not be egtive and, according to Hinchliffe (1996),
people’s expectation is that institutions needaketmore responsibility for solving climate
change. Recently, Gifford (2015) pointed out thangn people mistrust climate change

information that comes from scientists or governnhuéficials.
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Bruggeret al. (2015) and Capstickt al. (2015) concluded that in all the different studies
evaluated, the following eleven trends on the pimmate change behaviour of individuals

have emerged:

climate change is a complex and sometimes misuttaelsssue;

the public have an indecisive attitude towards atenchange, due to the priorities of
daily life, as opposed to an awareness of the gresdcial problem that climate
change represents; for USA citizens, their more ediate concerns relate to the
potential loss of benefits from current lifestyiethey had to address climate change;
there is perceived frustration and disempowermembut effective individual
mitigation action by most people;

most postpone any immediate pro-climate changerscti

many also consider that climate change is not siscgresently, as most laypeople
perceive it as a threat and a potential dangethers, namely those more vulnerable
or future generations;

people considered long-term climate change thie#tt@failure to adequately prevent
some of the uncontrollable changes to the climgdesn from taking place;

if individuals trust government and relevant orgations for adequately managing
risks and delivering the means to achieve charfyey are also likely to act, as
mistrust in institutions is a determining factorpeding public support for mitigation
efforts;

people are not likely to adopt pro-climate changshaviour, unless they feel
empowered to do so and also feel that others iretyoare also undertaking similar
actions;

empowering people or building their trust is a lblipllenge, especially for many
governments, as governments are perceived asalieziind not credible in diffusing
information or taking decisions about climate chgng

people are not likely to support initiatives addiag climate change unless climate
change is a very serious societal or ecologicablpro, or one that affects people
personally; and

it is suggested that for the USA and Europe, baphdown and bottom-up approaches
to climate change management may currently be thst mealistic approaches,
although the overall combined success of these daproaches depends upon the

leadership strength demonstrated by each.
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Capsticket al. (2015) maintained that according to the Britistinfer Minister in 2004, a
radical revision of current lifestyles to addredsnate change would not be practically
feasible and politically acceptable. Additionalllgere is a variety of issues that require more
research in the broad areas of climate change p@rns, knowledge, trust and policy, such
as the role and nature of trust in public inst@ns responsible for climate change actions, the
issue of leadership and the role of new technofofgie mitigation and adaptation. According
to Gifford (2015), there is a natural fear in hoaople approach climate change as negative
perceptions and bad news such as the rising seh the increasing numbers of hurricanes,
or the loss of a beach engenders a perceived fabklaviour control in undertaking pro-

environment actions even when purchasing of goodssarvices.

In a 2013 detailed and extensive study on barteedimate change adaptation conducted in
South Africa, Pasquiret al. (2013) indicated that many similar problems tionake change
adaptation were encountered, as in developed gesinBurtonet al. (2010) explain that in
South Africa people are generally reluctant to dearheir lifestyles to reduce carbon
emissions, especially as they see little governmemrivate sector leadership on the issue.
Additionally, while it is acknowledged that thene@reat differences between developed and
developing countries, it is agreed that both dgsedband developing countries need to
address these common barriers, if climate changetation is to be achieved at the local

level.

The support and impetus for climate change edutatimd learning at the global level is
primarily driven by Article 6 of the UNFCCC, accand to Mochizuki and Bryan (2015),

who state that education, training, public awarsngsiblic participation, public access to
information and international cooperation on cliemahange play a vital role in meeting the
ultimate objective of the Convention and in promagti climate-resilient sustainable

development. Lawn (2016) indicates that at the 2CGC#21 in Paris, countries agreed to
cooperate in taking appropriate measures to enhaho®te change-related education,
training, public awareness, public participatioml gmblic access to information, recognising
the importance of these steps with respect to arnh@ractions under the Paris Agreement.
Furthermore, Mochizuki and Bryan (2015) and Salegoran and Gorana (2016) suggest
that there is broad consensus among countries tued elevant stakeholders that formal,
non-formal and informal education in supportingraie change mitigation and adaptation

actions is very important. Additionally, a range exfucational activities undertaken in all
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regions, by most countries and other relevant blkders indicates widespread progress in

support of climate change learning.

Golub (2015) and Hopkins (2015) point out that iany countries, the declared Decade of
Education for Sustainable Development which wasf@005 to 2014, provided a valuable
framework for educational activities. Additionalljp a wider context in support of the
declaration, many countries are now implementirigpaie change education through the
Global Action Programme on Education for Sustaieabkevelopment which is aimed at
generating and scaling up climate change educaiwh learning to accelerate progress
towards sustainable development, contributing te N SDGs and the post-2015

development agenda.

Khanet al. (2016) make the following observations from thgtobal review of the history of
climate change capacity building:

. due to the make-shift nature of capacity buildingiatives which are short-lived
and project based, there is still much inefficieeyl ineffectiveness in capacity
building initiatives;

. it is essential that capacity building grows ogorates from within a country;

. countries must own and manage their specific capdmiilding interventions,
while international actors should only support éaxlitate;

. funding for capacity building remains low and therenot much research on how
much money is spent and quantifying funding is aficult, especially as most
capacity building interventions are an integrak médiprojects; and

. there is a paucity of scientific assessments ohaté change capacity building,
although there is ample literature, on capacitydig in many other areas of
development, and environmental governance thabeafound mainly in agency

reports.

According to Dagnetet al. (2015), the following five shortcomings in climathange
capacity building currently exists:
* ageneral lack of public awareness and suppodliimate action;

« training for vulnerability and adaptation assesstmiand methodologies is lacking;

136



» building and retaining individual and institutior@dpacity on a long-term basis lacks
adequate international support;

» delivery channels, database, experts and resa@tituiions are fragmented; and

« the lack of strong and permanent institutional rgeaments and enabling

environments.

Some of the key and relevant issues for this reketar consider is further provided by Khan
et al. (2016) and include the following:

* a good understanding of national capacity needs @malenges is pivotal to
successful implementation of climate change capdmitiding at a national and sub-
national level. Additionally, this should be guidby a national organisation whose
purpose must be to understand and guide suitabienabcapacity building needs.
Moreover, it is important to build institutional gacity to manage a climate-relevant
capacity programme within the country programmed ao have long-term,
sustainable systems at the national level whicls du# rely on consultancies or is
project related, although this will not be easy.

* There is a need for a long-term, permanent arrargefor capacity building at the
international level, which:

» changes the capacity building funding model tovalfor more systematic,
dedicated and programmatic funding that allows dountry planning and
ownership, longer-term sustainability, and capaatgntion;

» improves capacity building research and analysisi¢tude both an overall
perspective (such as principles of capacity bugilirmas well as national
perspectives (working with local institutions);

» facilitates and provides guidance to the implem@nriaof capacity building
efforts, provides guidance to other actors out#ideUNFCCC regarding key
issues, gaps, and opportunities in capacity bugléon climate change; and

» develops procedures and Key Performance IndicaiiPis) to evaluate
progress on capacity building.

» The establishment of a Capacity Building Mechanisrder the UNFCCC, to provide
efficient and continuing attention to find capwgdiuilding resources and to share

with others the lessons learnt and good initiatieéscountries who have had
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successful climate change capacity building prognes) and providing an adaptable
guide to meet local needs.

* There is a need to promote four kinds of key atigiat the national level, namely,
human resource development, institutional capagityding, developing networks
and developing KPlIs for capacity building.

 There is a need to support and strengthen natiomalviedge from international
players without displacing or minimising the rofeimstitutions at the national level.

* Investing in capacity building will produce greaenefits and enhance the
effectiveness of climate action and therefore thieley of adequate and appropriately

provided support for capacity building cannot beremphasised.

From the review of the literature, it is appardrdttthere is dearth of information on climate
change learning in business and in particularterelectricity utility business and for Africa,
and that there is much climate change learningiredun business. Furthermore, climate
change learning is not a high priority for busines&l good practice on climate change
learning in this sector is non-existent. Given éhehallenges, how can industry infuse
climate change learning within the organisation® @pproach is for business to adopt the
principles of a learning organisation to focus timate change learning, as climate change
represents a new challenge for business, and iicylar the electricity distribution business.
A good starting point for business will be the wark learning in organisations, as Senge
(1990: 3) states that learning organisations are:
...organisations where people continually expand tleajpacity to create the results
they truly desire, where new and expansive pattefrihinking are nurtured, where
collective aspiration is set free, and where peaple continually learning to see the
whole together

This approach can be adopted and applied to clicteiege learning for business which is a
relatively new concept for business, in particutae electricity distribution industry.
According to Fillion et al. (2015), only organisations that are flexible, adegp and
productive will excel in situations of rapid chanfjacluding the urgency of the climate
change response that is required of business)aadhieve this, it is vital for organisations

to discover how to tap people’s commitment and ciép#o learn at all levels.
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Fillion et al. (2015) further suggest that the main problemsuisiress are that the structures
in which people have to function are often not aande to reflection and engagement, even
though all people have the capacity to learn. Addélly, some people may also lack the
tools and guiding ideas to make sense of the sinmthey face. Moreover, a fundamental
shift of mind among employees is required if orgations want to consistently increase their
capacity to grow and be sustainable over a longogeof time. In a truly learning
organisation the following two methods of learningst occur:

» adaptive learning, according to Devknal. (2015), is where computers, which adapt
the presentation of educational material accordmgtudents' learning needs from
their responses to questions, tasks and experieacesised as interactive teaching
devices; and

* generative learning which Fiorella and Mayer (20d&jine as learning that involves
the active integration of new ideas with the ledmeexisting knowledge and
experiences where the learner activity construcémammg that enhances people’s

capacity to create.

According to Aggestam (2015), there are five imaottcharacteristics of a learning

organisation which will also be relevant for climathange learning in business:

» Systems thinking which requires that all the chiznastics must be apparent at once
in an organisation for it to be a learning orgatiisa

» Personal mastery implies that learning cannot beefbupon an individual who is not
receptive to learning and hence the commitmentrbyndividual to the process of
learning is critical as learning occurs not necelgsthough formal training, but most
learning in the workplace occurs incidentally.dttherefore important that a culture
where personal mastery is practiced in daily I$éedeveloped, while a learning
organisation has been described as the sum ofiddilv learning, there must be
mechanisms for individual learning to be transfeiireo organisational learning.

* Mental models, which are the assumptions held Bividuals and organisations must
be challenged as individuals have their own viemdideas, which is what they adopt
or follow and organisations also have entrenchegswaf doing things, which
perpetuates certain behaviours and therefore iBeaeneed to unlearn and discard

unwanted values.
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« A common vision creates a shared identity that ides/ emphasis and drive for
learning and is important in encouraging the emgpésyto learn and it is therefore
important for the vision to be obtained through sadtation with all employees at all
levels of the organisation, and not thrust uponlegges from senior management.

» Team learning is made up of the accumulation oviddal learning.

* Employees are able to develop faster and the agtomn has better capacity to solve
problems due to better access to knowledge, espednd excellent knowledge
management structures that allow for the creagmguisition and dissemination of
information. Implementation of knowledge in an arigation is a key characteristic
of a learning organisation, as it is importantdarployees to feel like they belong to a

community so that they commit.

Moser (2016) comments that that producing more attmchange messages to convince
people to act, is not sufficient but it is necegdar organisations to adopt different and more
sophisticated ways, and harness tools and conseglsas those used by brand advertisers, to
make pro-climate change behaviour more desiraatber than merely forcing employees to
be dutiful or obedient. Fernandet al. (2016) further suggest that climate-friendly aetio
need to be attractive, convincing and relevant modt make sense to people. Additionally,
in order to achieve this, it is important to workhin the cultural norms, value systems and
communication contexts that are meaningful to ttegonity of people, as people know that
their behaviour is shaped from the inside by thmin cultural values and attitudes.
Moreover, it is necessary to make pro-climate ckaoehaviour to be like the ordinary and
normal things that most people do - not somethiigm @r strange to their current way of life.
Auneet al. (2016) underscore this by suggesting that hamggske everyday routine of the
household, could be an effective agent for clintdtange behaviour, as this allows for pro-
environmental behaviour to be integrated into theryay habits and practices that makes

up ordinary, normal life.

Karahan and Roehrig (2015) suggest that using imagevell as more balanced approaches
helps make desired behaviours attractive and cdmgeb ordinary people, and enables
them to participate more keenly with the desiretioac Andrewset al. (2016) claim that
people can become less involved due to the spréddeofear and gloom about climate

change. Additionally, the required climate changshdviour must not be presented as a
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rational argument from senior management, enfoa®od lower level employees, as it is
necessary to use subtle techniques of engagemehtwark in a more insightful and
contemporary way. Yoseph-Paulus and Hindmarsh (28L§gest that another important
adjustment is for business to move away from thei@iof top-down authority to a bottom-
up or horizontal authority. Additionally, becaussople increasingly trust other people, even
those they have not met more than governmentshésses and other institutions, it is
imperative that climate change communication bd&l¢acin a totally different way than
previously done. Bliuet al. (2015) underscore this argument by indicating ttlahate
change communications from authority sources afarimtion that continue to instruct, or
even be foisted upon people are likely to be legsessful than those that considers the

bottom-up or horizontal influences.

According to Lamb and Rao (2015), most people, @afe in the developed world, have a
higher hierarchy of needs than just food, shelted elothing. Additionally, the need for
esteem implies that such people seek success,nidoagand status which is achieved by
purchasing popular brands and other such gooddcesrand experiences, and living trendy
lifestyles, which make people feel special. Giff¢a)15) suggests that this aspect must be
considered when trying to influence climate-reldtetiaviour, as people are likely to resist or
ignore pro-climate change responses, when they tleatl their lifestyle is threatened.
Additionally, it is imperative that climate-friendbehaviours are made normal, natural, and
the right thing to do, especially for the majordf people who are not involved in climate

change issues.

Barr et al. (2011b) assert that drastic measures to addresatel change such as financial
and regulatory changes are not likely to succesdnach of the literature on this subject
clearly indicates that current climate change krealge and learning is problematic and that
there is general denial and unwillingness to asciidividual responsibility for climate
change. Accordingly, Hoffman (2006) provided sorgmigicant observations from his work
with thirty-one USA companies on how climate chabg&aviour in industry is approached
and what the way forward is for an effective andcessful climate change programme, such
as:

e support, commitment and involvement from seniodérahip and at Board level is

required;
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e educating management, as climate change is a mffi@ult subject to convey to
management due to the complexity and scope of dbgeiand the relatively tiny
impact of an individual corporation, as well as tmeertainly about many aspects of
climate change;

» identification of change initiators, implementees)d resistors as it is important to
know who in the company will support climate chamgé@atives in a company, and
who will not, and address them accordingly;

» climate change can be implemented by a wide rahgenployees in an organisation
with the support of a specific department to conatk,;

* those involved in GHG emissions or operations argintenance play a more
important role in implementing reductions or inigsttion actions;

* a robust corporate climate change goal allows efpadtments including human
resources, finance, planning, design and procuretoeget involved,;

» some departments do not generally get involvedimate change initiatives such as
the accounting, finance and marketing departmevitde departments responsible for
corporate strategy are only moderately involved;

* itis important to also work with those that arsiseant to climate change issues;

» developing both cross-functional and specialisadts

» creating a clear connection between climate changebusiness strategy;

» implementing specialised internal programmes;

« aligning climate change performance to rewardskamises;

* companies need to use some of their traditionattiges such as bonuses and
rewards, and novel ideas, for example, peer anticptdrognition, to build internal
climate change awareness and to reinforce posiliveate change behaviours;

» creating internal marketing and educational prognesi

* purchasing emission offsets; and

e encouraging telecommuting or teleconferencing tduce the impact of business

travel.
Burton et al. (2010) stress that in South Africa there is a néedincrease public

understanding of climate change. Such awareness brisbuilt on peoples’ existing

awareness of climate change terms and conceptstiévddly, the focus must be on making
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climate change locally relevant and strengthensspeaiations between global climate change

and the social and economic consequences of clichatege in the country.

There is a dearth of research or literature onaténthange learning in business. However,
Hoffman (2006) suggests that businesses must facttire time it will take to educate its
general workforce and management on climate chisgyes, especially if they are large
companies with multiple sites, such as the Distidou Division. Additionally, climate
change training can be time consuming, and muspbead over a period of time, for it to be

efficacious, rather than trying to train everybaady short space of time.

Although Eskom (2015a) reported an approximate dré¥ease in GHG emissions over the
past ten years, there is no mention of climate ghaas an issue or the company’'s
commitments or programme in the annual report amdnformation is available on the
climate change commitments and initiatives of thgaaisation to employees or the general
public. According to Baret al. (2011a), recent moves by national and local pai@kers
have sought to encourage individuals to engage imide range of pro-environmental
practices to address both discrete environmentddl@ms and major, global challenges such
as climate change. Additionally, there are a walege of measures aimed at both mitigating
and adapting to new environmental problems suatliaste change, and one issue that has
become predominant in discussions of how to migigatd adapt to environmental problems
is known broadly as ‘behaviour change’. This resedropes to contribute to the behaviour
change of employees in the Distribution Divisiomdathereby provide guidance to other
businesses and also those within the sphere ohthence of employees the Distribution

Division.

3.9  Conclusion
The literature reviewed in this chapter shows tiwt recent and ongoing rise in global

average temperature near the Earth's surfacggeting climate change. This rapid warming
of the planet is caused by increasing concentratmGHGs mainly from anthropogenic
activities. Climate change causes increased intsdeh extreme weather events such as
frequent and heavy flooding, tornados and sea lasel Additionally, climate change will
significantly impact on ecosystems, economies awdhrounities, as well as affect

infrastructure.
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Spurred on by the concerns that climate changeg&rithe international community has
rallied together and put in place a number of maépnal institutions and instruments since
1992 to help obtain global consensus and actionetiuce GHG emissions and to help
vulnerable communities cope with the impacts ofmelie change. However, progress on
reducing GHGs has been slow and problematic, an$Ebntinue to rise steadily and,
according to Long (2016), this situation is likety be exacerbated by the recent change of

stance on climate change by the USA, which is dribeolargest emitters of GHGs.

This chapter also discussed the climate changedmsmnd response in South Africa, on
business and in particular the electricity utikgctor, with special focus on the Distribution
Division. In the Distribution Division, climate chge is driven from the Corporate Office in
the holding company, Eskom, and is mainly focusedndtigation strategies and very little to
no focus on the climate change learning of empley@ée literature also pointed out that
there are numerous challenges in implementing @ffeclimate change learning in business.
A number of interesting and relevant barriers amshds in climate change learning and

specifically for businesses that are pertinenhis $tudy were also discussed in this chapter.
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CHAPTER FOUR
RESEARCH DESIGN AND METHODOLOGY

4.1 Introduction

A broad research design approach is adopted irrésesarch and includes a case study and
triangulation or mixed methods, involving both dtalve and quantitative approaches.
According to Kern (2016), this approach allows ataia degree of triangulation of the
findings underlines their interconnectedness ansus a comprehensive approach. The
transition from the basic theoretical hypothesishi® selection of respondents, techniques in
data gathering and the data analysis, accordiiieowenhuis (2011), is considered research
design. This is underscored by De \&sal. (2002) and Zikmunet al. (2012) who indicate
that a structure or a master plan that stipuldtesrethods and procedures for collecting and
analysing data to obtain the required informatisraliso considered research design. Scott
(2016), on the other hand, considers research gngaithe process by which evidence or
knowledge is produced and the systematic investigab examine phenomena. This study
provides a qualitative and analytical approacht@stigating climate change learning in the
Distribution Division of the Eskom Holdings Comparikhe use of diverse methods in this
research provides answers to more than one of deearch questions. This method of
triangulation of the results reveals parallels diffitrences between results obtained from the

different procedures.

According to Zikmuncet al. (2012), a structure or a master plan that stipaléfhe methods
and procedures for collecting and analysing dateolitain the required information is
considered research design. This research evalclateste change learning in an electricity
utility, using the Distribution Division as the @study. The research focuses on climate
change in the context of the climate change internal institutions and instruments, and the
implications for South Africa and the electricitystlibution business, in particular for
climate change learning in the Distribution DivisioThere are a range of methodological
tools that can be used to conduct this researchadtie nature of the study. It was therefore

imperative that the correct and appropriate to@savapplied for this particular study.

The overall research aim, research objectives lamdogistical aspects such as resources and

time available, are essential for a good reseaedigd (Robson and McCartan, 2016). The
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objectives that frame the research were coveredhapter One of this thesis. The survey

questionnaire, which was used to address the ogsctovered the following key themes:

» Section A: Demographic Profile of Respondents

» Section B: Attitudes to Life and Environmental Issu

» Section C. Options for Managing Climate Change

» Section D. Responsibility and Trust

» Section E: The Distribution Division’s Climate CliggnProgramme and Environmental
Strategies

The three main methods used to answer the resgaestions are an analysis of responses to
the survey questionnaire, semi-structured intersieand focus group discussions with
employees from three of the Distribution Divisior®dJs. The three OUs selected, namely
KZNOU, GOU and WCOU was due to the support, entigmiand request of this research
from those OUs, as well as the environmental mamagé capacity within those OUs. When
the research began, these three OUs were thé&ofioffier to host the focus group discussions.
Additionally, GOU was selected as the national goreent, NGOs and international climate
change related entities are located in Gautengassdo facilitate their attendance. The
methods employed in this research were therefditaeimced by the research objectives
defined in Chapter One. Hence, this chapter de=ztitre practice of different data collection
methods and the factors that influence the chofceugable data collection methods. The
data and information collected on global climatarde, climate change in South Africa,
climate change and industry including the eledyridistribution sector and on climate

change learning tend to identify with similar seslin other developing countries.

This research methodology chapter is therefore tsemat to identify and explain the
research methods used in this research. A detddsdription of the case study is provided
and the research methodologies are defined. Tlaptehalso provides a review of research

theories, paradigms and methods, and their effetih® research data interpretation.

Moser (2016) indicates that in relation to climet@nge, there is a need for in-depth research
that examines inconsistencies and ambiguities liefbe values and actions, for example,
how do people reconcile their awareness and congleonit climate change with lifestyle

choices and pressures and how do they perceivedaaldwith uncertainty about climate
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change. The above mentioned issues are importaninforming policy and are best
addressed through qualitative research methodrdicg to Armahet al. (2015), Gifford
(2011), Kabisclet al. (2016) and Lorenzorgt al. (2007), the existence, dynamics and effects
of various barriers are significant elements of ghes responses to climate change. It is
therefore appropriate to integrate the findingsuwath literature to contextualise the barriers to

climate change learning in a large SOE such aBi$teibution Division.

4.2  The case study: The Distribution Division
According to Bryman (2015), methods of research lameed to different visions of how
social reality should be studied and some of timesthods include qualitative social research,
narrative research, phenomenological methods, gexitheory, ethnographic research, case
study research, participatory action research aubdrse analysis. In this research, the case
study approach was utilised. Stake (1995) sugdkatsase studies are a strategy of inquiry
in which the researcher explores a programme, e\amiivity, process or one or more
individuals in greater detail. Additionally, duetime and activity constraints to conduct case
studies, researchers therefore also gather detafednation using a variety of other data
collection procedures over a sustained period mktiThe decision to use a case study
approach in this research was derived from thremditions, according to Yin (2013),
namely:

» the type of research question posed,;

» the extent of control the researcher had over tbegss; and

» the degree of focus on contemporary as opposedtarical events.

Fantet al. (2016) point out that the major players in thecgleity sector of South Africa are
Eskom and the Department of Energy (DoE). Additignd&skom builds and operates all
power stations in South Africa, generates approteined5% of the electricity used in the
country and 45% of the electricity used in Africkamal (2015), Krottet al. (2016) and
Mashaba (2014) indicate that Eskom is the worltésenth-largest power utility in terms of
generating capacity, and ranks ninth in terms ¢éssaEskom (2015a) points out that the
utility which owns and operates fifteen coal-firédur diesel-fired, two hydro-electric, three
pumped storage power stations, one nuclear powtorstas well as one wind farm and one

concentrated solar power plant, with a total getiregecapacity of 44 281MW, sells power
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directly to some 6 000 industrial, 18 000 comméyéi@ 000 agricultural and three million
direct residential customers, which excludes th& blectricity supply to municipalities and
their own urban customers. Eskom (2015a) and S48(i5) point out that Eskom has 31
107 kilometres (km) of electricity transmissiondithat span the entire country and extend
into most of the Southern African Development Comityucountries and approximately 337

224 km of distribution powerlines that take the powo the end users (customers).

In 2002, Eskom was converted from a private entitya public or SOE by the DoE.
According to Thopil and Pouris (2015), in South i&dr there are ten base-load fossil fuel
power plants and three return-to-service fossil fuever plants. Additionally, during peak
electricity demand times, for example, in wintee tRTS plants are operated as base-load
stations. According to Eskom (2015b), the utilitgngrated 44 220 Megawatt (MW) of
electricity during 2014/15, made up of a range ofv@r generating sources. It is apparent
from the Table 4.1 that South Africa is highly degent on fossil fuel power generation,
which produces about 85.38% of the electricity usethe country and only 0.23% comes

from wind, a renewable source.

Table 4.1: Eskom generation mix for 2014/18Eskom, 2015b: 6)
Type of power | Number of stationg Capacity (MW) Percentage of tota

generation capacity
Coal-fired 13 37 754 85.38%
Diesel 4 2 426 5.49%
Nuclear 1940 4.38%
Pumped storage 2 1400 3.17%
Hydroelectric 6 600 1.35%
Wind 1 100 0.23%

Cowan et al. (2014) and Valentiniet al. (2014) further indicate that South Africa’s
dependence on fossil fuels for the generation asiilslition of energy is largely to blame
for South Africa’s disproportionate contributiondtmbal carbon emissions. Additionally, the
main source of C@emissions is from the energy sector, which gerdr@i.1% of the total
CO, emissions in South Africa in 1994.
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Furthermore, from this generation mix, especidily seventeen coal-fired and diesel turbine
power stations, the organisation emitted approxege226.17 Mt of GHG in 2014/15. From
Table 4.2, the GHGs emitted from Eskom’s power gatien in 2014/15 included GOSQ,
N2O and NQ. 223.4 Mt of CQ was the emitted, making it the main GHG, and NGs the
least of the GHGs emitted at 937 kilo ton (kt).

Winkler (2005) states that energy is critical totually every aspect of the economic and
social development of South Africa. Additionallyemknding on the way electricity is
produced, transported and used, electricity cantribome to both local environmental
degradation such as air pollution and global emwitental problems, principally climate
change. Thambiran and Diab (2011) confirm thatrtfener in which energy is generated
and consumed in South Africa is the source of mamyironmental challenges, including

poor ambient air quality and high GHG emissions.

Table 4.2: Eskom GHG emission inventory for 2014/1@skom, 2015b: 4)

GHG Quantity emitted in 2014/15
CO, 223.4 Mt
SO, 1 834 kt
N.O 2919t
NOx 937 kt
TOTAL GHG 226.17Mt

According to Eskom (2012a), the organisation wibntnue to focus on improving and
strengthening its core business of electricity geten, transmission, trading and
distribution. This invariably means an increasedf, emissions from Eskom’s power
stations. As indicated in the recent annual reptines amount of COemitted by Eskom has
increased from 224.7 Mt in 2010, to 230.3 Mt in 2@Ghd 231.9 Mt in 2012, but dropped to
226.17Mt in 2014 (Eskom, 2015a). Eskom (2008) ctminthat emissions have been
increasing over the last decade due to the dom@ahcoal in Eskom’s energy mix and the

increasing demand for electricity in the country.

Eskom (2015c) states that Eskom, as a company deweloping country, has been

participating in the carbon market through the Cpvbgramme. Furthermore, Eskom
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(2015d) is of the view that due to the large cdmiion of the electricity sector to South
Africa’s total GHG emissions, it is expected of Bskto reduce its emissions over a period
of time, to support the government’s ambitious eiois reduction targets as stated at COP15
in 2009 (Pretoriugt al.,2015b). Altieriet al. (2016) state that South Africa’s INDC is clear
that the country’'s GHG emissions must fall betw&&8 Mt Carbon dioxide equivalent
(COseq) and 614 Mt Ceeq by 2025 and 2030 and to achieve this, Souttcdfias proposed
several policy instruments as well as carbon bidgeposed on companies. Caetano and
Merven (2017) further advocate limiting the GHG ssins specifically for the electricity
sector of 275 Mt C@by 2025. Altieriet al. (2016) point out that this GHG reduction target,
has direct implications for the choice of energshteology and any new build infrastructure,
including solar, wind, gas and nuclear. Eskom (2)15owever, claims that the expected
emissions from Eskom’s two newly built coal-firedwger stations, Medupi and Kusile will

still be within the range of South Africa’s emissigeduction target set for 2025.

The distribution, reticulation or supply of conviemial electricity is presently dependent on a
grid system, powered by coal and the expansiohisfgrid to rural and deep rural areas may
be economically and environmentally unachievablbl,(2010). Eskom (2015e) emphasises
that global climate change policy and technologyds towards reducing carbon emissions,
together with Specific, Measurable, Attainable, aRealistic and Timely (SMART)
technologies will impact the South African energwarket and Eskom’s business model.
Furthermore, according to Arndt al. 016) and Giglmayet al. (2015), the South African
Integrated Energy Planning and Integrated ResoRlae for electricity directly impacts on
Eskom'’s prices and financial sustainability. Wakdfet al. (2016) suggest that various other
pieces of climate change-related legislation wabaaffect Eskom and it is therefore critical
that Eskom promotes an integrated policy approacavbid any potential misalignment to
these policies, plans and legislation which impliaat the organisation must ensure
compliance to climate change regulations such alsooatax, requirements for pollution
prevention plans, carbon budgeting and GHG emissieporting. Eskom (2015e) responds
by claiming that the organisation will implemenithte change and sustainable development
strategies as part of the organisation’s effortgniigate GHGs and entrench sustainable
development practices throughout Eskom and in punsgi of this goal, Eskom will develop
and implement a Climate Change Strategy to endgrerganisation embraces the principles

of sustainable development and becomes climatiergsi
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Eskom (2015e) explains further that the five comdugs of the organisation are zero harm,
integrity, innovation, sinobuntu (a sense of canel @ompassion for all) and customer
satisfaction. Additionally, the value of Zero Hameans that Eskom will strive to ensure that
no harm befalls its employees, contractors, thdipahd the natural environment. Moreover,
zero harm to the environment is unpacked furthethasprotection of the environment and
reducing the organisation’s environmental and carbaotprint through monitoring and

reducing particulate emissions, ensuring efficigater consumption, integrating biodiversity
considerations into the business, increased utdisaof ash and compliance with

environmental regulations.

The South African government’s climate change atites at the international negotiations
and national level are supported by Eskom (Eskditi5@€) and the organisation is guided by
the Eskom Climate Change Six-Point Plan, whichhis organisation’s Climate Change
Strategy in its engagements with government. Esiii5c) indicates that the organisation
drafted a Climate Change Policy in August 2001,eHdasn five key principles (Eskom,
2011c: 5):

* given that South Africa is particularly vulneratite the negative impacts of climate
change, give priority to action that will mitigateese negative impacts of climate
change and global response measures.

* due to South Africa being classified as a develpmiauntry and the extensive fossil
fuel (primarily coal) reserves in the country,stenvisaged that Eskom will increase
GHG emissions over the current planning periody@ars).

e as required by the UNFCCC, continue to build onrenir data and compile and
maintain an inventory of GHGs.

* have a climate change strategy in place that wdlude consideration of the long-
term mitigation and reduction of GHG emissions, alsh include technology transfer
and risk assessment.

» continue to utilise SFgas as an insulating material in electrical eqe@pinbut the

gas will be captured and recycled where possible.
According to Eskom (2004), the above-mentionedgyoWwas only authorised in 2004 by
Eskom senior management and included the following climate change policy statements:

(1) coordination of climate change efforts acroskden and its subsidiaries;
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(2) raising staff awareness and promoting trairang capacity building within Eskom
and South Africa at all levels;
(3) establishing an inventory of applicable GHGs,the context of national policy,
namely CQ, N,O, CH,, HFCs and Sf
(4) continuing to participate in, and contribute tftte South Africa’s National Committee
on Climate Change and other appropriate advisongtfons and thus input into the
country’s policy formulation;
(5) ensuring input and involvement in climate chlangrojects, particularly energy
projects in the region;
(6) researching and investigating the impacts iofiae change and response measures on
Eskom’s business (climate change debate);
(7) incorporating climate change issues into logigat planning processes on a ‘no
regrets’ basis, taking into account the inter-retathip between socio-economic factors
and the environment;
(8) identifying and exploring climate change oppaities, such as CDM and Global
Environment Facility (GEF), as a step towards therall process of sustainable
development; and
(9) climate change efforts throughout Eskom anditissidiaries will be coordinated by
the Corporate Environmental Affairs Department asndated through the Executive
Director of Resources and Strategy and the ManageBweard Environmental Steering
Committee.
Two of the aforementioned policy statements are@afly relevant to this study. Policy one
indicates that climate change will be coordinatetbss Eskom subsidiaries, which includes
the Distribution Division. Policy two makes refecento climate changing learning within the

Distribution Division.

In 2007, an Eskom Climate Change Strategy (Eskd@i8Pwas developed, and sought to
address climate change through a comprehensivedsm Plan, namely:
» diversification of the generation mix by increasimgclear, gas, renewables, imports
and clean coal;
» energy efficiency by reducing demand by 3 038 MWha 2012-2017 period and
other Internal Energy Efficiency measures, for epkmthe Billion kilowatt/hour

Programme;
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« development of the Eskom Adaptation Strategy by 8200hich incorporates
adaptation to the impacts of climate change, fangxe, by using dry-cooling on
new plant;

* innovation through research and development suslas thermal plant, smart grids,
underground coal gasification;

» development of an Eskom Green Financing Strategy2®38 to include carbon
financing and opportunities for trading in the @blEQ, market; and

» advocacy, partnership and collaboration with nai@nd international stakeholders.

In early 2016, Eskom drafted the Eskom GHG Emis&eporting Procedure (Eskom, 2016).
According to Eskom (2011d), a limited and internedearch report indicates that climatic
changes for the period 2004 to 2009, such as ckaingainfall patterns and temperatures,
floods, droughts, lightning and strong winds hagh#icant impacts on two of the sampled
power stations which included issues such as wal flooding of dams, water quality and

unavailability, high stack emissions and plant perfance inefficiency.

Becket al. (2011) point out that Eskom is also active indisribution of electricity in areas
where such a service is not covered by local aitiéerin South Africa. Eskom Holdings
Limited (2011) explains that the Distribution Divis covers the final part in Eskom’s
energy supply chain which is the local distributadrelectricity from the smaller sub-stations
to the end customer. Eskom (2011d) reports thatthi@ climatic changes such as increased
rainfall intensities and frequencies, floods, lighg, storms, strong winds, high temperatures
and low temperatures causing snow, ice and misk fises affect distribution of electricity.
Additionally, there was sagging of conductors daehigh temperatures, especially during
high electricity demand periods, insulator damaggtha substations, damage to conductors
due to fires, and the base of pylons inundated witlber due to excessive rainfall which

resulted in corrosion of towers.

Eskom (2013a) identifies one of the weaknesséseaistribution Division as the regulatory
environmental non-compliance, although the Distidou Division is aligned to Eskom’s
values, including zero harm. Additionally, the stgic objectives of the Distribution
Division include integrated environmental manageina compliance, the scope of which

is designed to focus on turning around the currbosiness risk associated with
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environmental legal contraventions. Additionallgyse interventions have been proposed to
achieve environmental legal compliance includentraj, environmental awareness, regular
communication and the effective use of trained qamsl so as to reduce the business
compliance risk. Moreover, climate change as a ifpessue is not covered in the
Distribution Business Plan. Eskom (2015e) indicéites there will be significant risks to the
organisation resulting in irreversible long-ternvieonmental harm and prolonged loss of
government confidence and community support, whigh further impact on Eskom’s
reputation if Eskom fails to:

» deliver on its mandate to embed climate changaiivés within the organisation;

* reduce GHG emissions and meet national climate ggha@mission reduction

requirements; and

» prepare electricity infrastructure for the ineviebhanges to the climate.

To counteract these risks, Eskom (2015e) propdseébtiowing actions:

» developing benchmarked relevant KPIs;

* lobbying and advocacy with government departments;

* engaging with national and international businéss.example, the World Business
Council for Sustainable Development (WBCSD) for ipos formulation and
benchmarking;

* integrated reporting to inform all stakeholderseskom's long-term sustainability;

« continued advice on the role and impact of Indepah&ower Producers; and

* internal engagements and forums in decision-making.

A pivotal aspect missing from the above-statedttneat actions is an understanding of
employees’ views and knowledge of climate change@esording to Sadigt al. (2016), such
an understanding will ensure a telling involvemehtall in the organisation. Additionally,
climate change learning is likely to guide the Bisition Division to more meaningful and
practical responses to climate change and to eh&tter implementation of Eskom’s climate
change strategy. More importantly, this study willable employees to understand their role
in climate change and, according to Keh al. (2015), provide guidance to the large and
relatively affluent workforce in the Distributioniidsion to make a positive difference. Given
the climate change challenges and the responseadmi business, and in particular due to

the contribution of electricity utilities to climatchange, the Distribution Division must take
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meaningful action, not only to be a responsiblgoaate citizen, but also because responding
appropriately to climate change reduces riskss@mvwn business. Managing climate change
risks effectively will therefore enable the Distitibn Division to meet its compact with its
shareholder of providing energy access to rural madginalised communities, as cited in
White Paper on Renewable Energy (Nakumuryango agiédi-Lotz, 2016) and as indicated
in the SDGs (Hajeet al.,2015).

As indicated in Eskom’s 2012 Integrated Report (Esk 2012a), one of the strategic
imperatives for Eskom is reducing its environmemibon footprint, pursuing low carbon
growth opportunities and embarking on a proactigpreach to identify and manage the
inevitable impacts of climate change to its bussngserations thereby ensuring a secure and
reliable supply of electricity going forward. Howezy the above-mentioned imperative has
not been effectively internalised and implementeatticularly in the Distribution Division
(Eskom, 2013a). Furthermore, due to the size afrakforce (Distribution, 2012), as well as
their relative affluence (and concomitant consumptpatterns) when compared to other
South Africans in the formal job sector, Eskom (B12015a) claims that it is important to
respond to climate change meaningfully and dematestresponsible environmental
behaviour. Such pro-climate change behaviour, a@tegrto Younget al. (2015), could be a
model for employees in other large businesses talaem so as to also change their
consumption patterns to be more earth-sustainimgeShe reduction in C{emissions is not
likely to come from a move away from fossil fueMpEr generation towards more sustainable
forms of energy generation (at least for the fozabée future), it is imperative that a
meaningful response to climate change and envirataheissues emanates from the

organisation’s large workforce.

Eskom (2015a) explains that the Eskom Holdings Gomips made of ten divisions, namely,
Generation, Transmission, Distribution, Customerviges, Sustainability, Group Capital,
Strategy Support, Finance, Human Resources andrige®ivisions. The Distribution
Division, which is used as a case study in thisaesh and consists of nine provincial OUs, is
the largest of all the Eskom divisions with a natib footprint and the majority of the
employees of the Eskom Holdings Company. Additipnahese nine OUs are aligned with
the South African provincial boundaries, and theain function is to build, operate and
maintain the distribution network for dispensingaticity to all consumers in the nine

provinces excluding supply to large power userdagmunicipalities, aluminium smelters,
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large industry and mingbat are supplied directly by the Transmission iam. The nine
OUs (Figure 4.1) are Western Cape (WCOU), EasteapeGECOU), Free State (FSOU),
Northern Cape (NCOU), North West (NWOU), KwaZulutblad KZNOU), Gauteng (GOU),
Mpumalanga (MOU) and Limpopo (LOU) (Eskom, 2013a).

According to Eskom (2013a), the management straatfieach OU is as follows:

. General Manager’'s (GM) office;

. Asset Creation (AC) Department (Network Plannibgnd Development, Network
Design, Programme Management, Electrification Atemnand Electrification);

. Maintenance and Operations (M&O) Department (#pised Maintenance, Network
Operations and Support, Plant Management and Zaralyement);

. Business Integration and Performance ManagenB¢Rt{) Department;

. Safety, Health, Environment, Quality and Secu(8HEQS) Department (Safety
Management, Contractor Safety Management, EnvirotmheManagement and
Security Management); and

. Industry Support (IS).

Other services to the OUs are provided by the EsRasiness Partners (BP) such as Human
Resources, Finance, Commercial, Communication, datas Implementation and Eskom
Real Estate, and these departments do not reptite tmanagement structure within an OU,

but have a national reporting hierarchy (Eskom 5201

Eskom (2013a) explains that to operate and mairttenvast network of powerlines and
substations, each OU is divided into zones, eacle noto sectors, and the sectors are made
up of Customer Network Centres (CNCs). The CNCsjclwhare part of the M&O
Department, are the smallest organisational bugldifock that operates and maintains the
powerlines and substations in their specific geplgical location, for example responding to
faults, restoring power and undertaking maintenancall the electrical equipment (Eskom,
2013a).

All together in the nine OUs, Eskom (2013a) exdimat there are twenty-seven operating

zones with sixty sectors that manage 305 CNCs.msxample, in KZNOU, there are three
zones, eight sectors and forty-five CNCs (Figug.4.
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Figure 4.2 shows the map of the KZNOU with the sl into the three Zones, namely,
Empangeni, Newcastle and Pietermaritzburg Zoness Empangeni Zone is further
segmented into three sectors, Newcastle Zone wtosectors and Pietermaritzburg Zone
into two sectors. The three sectors in Empangendanided into eighteen CNCs, while the
Newcastle Zone has eleven CNCs and PietermaritZzbamg has sixteen CNCs.
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Figure 4.1: The nine OUs of the Distribution Divison (Eskom ESI-GIS:1)
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Figure 4.2: Example of an OU (KZN OU) and its ZonesSectors and CNCgEskom,
2013a: 8)

There are approximately 46 682 employees in Eskodhthe Distribution Division has the
most number of employees with 15 765 or 33.8% epgulan the nine Distribution OUs, as
indicated in the Table 4.1 below (Eskom, 2015ahlda&.1 illustrates that the KZNOU has
the largest number of employees in the Distribufidwvision and the NCOU has the fewest
employees of the nine OUs. This number of employieegach OU does not include

employees from the BP, who were all recently redohko the corporate functions in Eskom.
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According to Eskom (2015e), the Distribution Diasis directive is to operate its network
assets (powerlines, substations, and related tnidsre) and provide reliable electricity by
building, operating and maintaining distributionses. Additionally, the Distribution

Division is also expected to act in the interestha&f country by actively partnering with the

wider electricity distribution industry in resohgrdistribution industry issues and enhancing
stakeholder relations.

Table 4.3: Employees in each of the Distribution ision OUs (adapted from Eskom,
2016a)

ou Number Of Employees
Western Cape 2001
Eastern Cape 1801
Free State 1168
Northern Cape 655
North West 1401
KwaZulu-Natal 2 464
Gauteng 2 462
Mpumalanga 1793
Limpopo 2020
TOTAL 15 765

Eskom (2013a) describes the Distribution Divisian®&astructure as follows:
* 48 278 km of distribution lines: 24 929 km of 132 &nd 23 349 km of 88 kV, 66 kV

and 33 kV powerlines;

e 281 510 km of reticulation power lines built andeogied at voltages of 22 kV and 11
kV;

e 7 436 km of underground cables: 65 km of 132 kV1 Bf of 88 kV, 66 kV and 33
kV and 7 010 km of 22 kV and 11 kV; and
* 2800 sub-stations.
Eskom (2015c) explains that this network of powedi is the largest power line system on
the continent of Africa and has a significant footp in Southern Africa. Some of the
challenges within the Distribution Division, accorg to Eskom (2013a) include:
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Many single powerlines (feeder networks) are mbeant100 km in length, supplying
customers, and some are as long as 300 km in tength

a high number of customers per powerline, for exarp 000 customers on a single
feeder which puts a constant strain on the powemrietwork, making the electricity
supply susceptible to interruptions;

not all networks are on an electronic mapping sys$e that they could be switched
off or on remotely; this is essential to isolatelfs and restore supply quicker, than
dispatching an operator to each and every siteces|yein remote and unsafe areas;
an increasing number of employee and contractarieg and fatalities whilst on
duty, as well as an increase in electricity relgieblic injuries and fatalities;

safety and security of employees, especially thas#ing in volatile areas;

high levels of theft of electrical equipment andeatticity, including illegal
connections, which impact the network performanug service levels, and increase
COSts;

the clearing of vegetation including indigenousegis and protected trees for the
construction and maintenance of powerlines;

crossing wetlands, streams and rivers during cocsbn, operations and
maintenance of powerlines;

working in close proximity to heritage sites suck tibal graves, monuments,
battlegrounds and fossil remains;

the collision and electrocution hazard posed talsifrom the vast network of
overhead distribution powerlines which resultsnjuiry or death of many birds; and
acquisition of land and servitudes for electricibfrastructure, coupled with the

encroachment of squatters onto the Distributiondiow servitudes and wayleaves.

Khanet al. (2016) point out that the Electricity Supply Inttysn South Africa is a vital link

between the supplier (the Distribution Division)dathe customers that buy and use

electricity. Additionally, the Distribution Divisio constructs and maintains electrical

equipment that transforms the power supply to thee tthat meets the customer's needs,

meters the amount the customer uses, provides gheogriate billing and collects the

payments. Moreover, in the past, distribution @fcéiicity was managed by the Distribution

Division and a few local municipalities only, any the early 1990s, there were nearly 500

distributors of electricity in South Africa, butemumber of electricity distributors has been
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reduced through consolidation to less than 300tr&dédy distributors, with the Distribution

Division being the main and largest distributoetsctricity in the country.

Eskom (2015c) indicates that prior to the 2015 C®Rm1 Paris, Eskom issued eight
communiques throughout the organisation, which myethe following climate change
themes:

» Towards a global agreement on Climate Change:rnat@mal negotiations

* What happens at the negotiations?

» Towards a global agreement on Climate Change: &ihéne global carbon budget

* What has happened? The recent COP outcomes

* Some facts on the impacts of climate change

* If we are committed to reducing GHG emissions, @hywe need to adapt?

» Eskom Pursues Green Finance Opportunities fordtg-Carbon Growth

« COP21
These communiques were aimed primarily at managestafh in specific departments in the
Eskom Holding Company, and largely excluded thetribigtion Division. Additionally,
these communiques were an update of the COP pracesEskom’s involvement and there
was also no assessment of the effectiveness o€ thesxmuniques in the Distribution
Division in terms of degree of readership or underding and employees were not engaged
on what would be appropriate mediums to use foh senportant communication. Moreover,
these communiques provided no practical guidelib@spromote pro-climate change

behaviours among employees (Eskom, 2015c).

The Distribution Division was chosen as a caseystadthis research because of the:

* need to understand climate change learning ielegtricity utility - especially as it is
well documented that the Eskom is the main contoibaf GHGs in South Africa.

» desire to understand employees’ response to ®ictzange so as to develop relevant
and appropriate responses.

* necessity of promoting pro-climate change behavia the Distribution Division.
The Distribution Division is a significant employer the country with employees
who have a relatively good standard of living (Bsko2011c). Employees can
therefore also have an influence on society atlangh respect to pro-climate change

behaviour.
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» relative ease of obtaining data for such a lamgestry which has a national footprint.
* aspiration to develop climate change learninglglines for all other similar utilities,
especially in Africa.

» researcher being employed in the Distributioni§ddn as an Environmental Manager.

4.3 Methodological approach

A strategy chosen to answer research questionerding to Robson and McCartan (2016),

is research methodology. Furthermore, the apptinatif various methods, techniques and
principles to generate scientific knowledge by ngeahunbiased methods and procedures

within a particular discipline, is also consideeetesearch procedure (Creswell, 2013).

As indicated in the conceptual framework preseme@hapter Two, research is guided by
the theoretical framework adopted and the resedschderstanding of the issues under
examination. According to Repko and Szostak (20ft&oretical views exert an influence
and control on methods of knowing, procedures @fuiry and investigation, and such
perspectives also provide an intellectual conteithiw which data is acquired, organised,
analysed and interpreted. Additionally, researainoabe conducted in the absence of some
theoretical perspective. In view of the foregoiiigs obvious that theoretical or conceptual
frameworks are important for research to shape lkowwledge is understood, what
questions are asked, how information is collected laow data is analysed and interpreted.
This study is informed by a multi-conceptual franoekvsuch as the theories of sustainability,
stakeholder engagement, organisational learning adaptation which influenced the

methods chosen.

This study also involved an exhaustive search efliterature entailing the use of over 100
secondary sources of information. The sources cpeblished works, dissertations,
government documents, Eskom documents and rejpaesyet webpages, and other relevant
literature. Reference lists cited in the initiahsgh of secondary sources of information were
also reviewed in an effort to find additional infetion which were not available in the

preliminary search of secondary sources.

Understanding a research problem more completalgording to Creswell (2013) and

Ivankova et al. 011), involves the use of mixed methods (or tridagon) which is a
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procedure for collecting, analysing and ‘mixing’tbauantitative and qualitative data within

a single study.

Venkateshet al. (2016) emphasise that it is crucial for the reslear to triangulate in the

interest of good research practice. This impligagisultiple methods and data sources to
augment the legitimacy of the research findingse Tise of such multiple methods and
sources of data in undertaking a study is necessamgspond to the challenges of the
research findings by other interested and affeptedies irrespective of the philosophical,

epistemological or methodological approach of #searcher.

Data, theory and methodological triangulation (Vatekhet al, 2016) were used in this
study. Several data sources were used, includindertaking research with different
individuals and groups, across different locatigmae OUSs) in the country, as well as for a
period of ten months and over different seasomse(ti The theoretical framework chapter

indicates that a multi-conceptual framework andtiplé methods were used in this study.

In this research both quantitative methods (closied survey questionnaires) and qualitative
methods (case study, open-ended and perceptuakysuguestionnaire, focus group

discussions and key informant interviews) were usain and Babbie (2016) contend that
when observations and theories cannot easily hecestto numbers, it is qualitative research
that provides a deeper understanding of the ppatits’ experiences. Additionally, both

gualitative and quantitative methods are desigoedtds understanding a particular area of
interest. There are strengths and weaknesses lofapprroaches. However, when these two
methods are used together, it is likely to courdlenice the errors of one method and
strengthen the benefits of the other for betteeassh results (Hussein, 2015). According to
Molina-Azorin (2016), research methods can be eitpealitative, quantitative or both,

depending on the nature of the study. However, mdiffgrent sources of evidence are

required when the methodological approach of chsties are used in research (Yin, 2013).

4.3.1 Secondary sources

Dragutet al. (2016) maintain that information is available fremrious sources and that data
is seldom exhausted after its main applicationrmag be useful at a later date. Additionally,
the theoretical framework and literature reviewnfrmed by information which provides

the background to the research and a source otaatidress specific research objectives.
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In this study, an initial literature review was @nthken to develop the research proposal that
outlined the motivation for the study, the aim aigectives, the conceptual framework as
well as the planned methodological approach. Gapthé research area were identified
through this initial literature search. The scopal aontext of the study was thereafter
determined. The complete research process entmilextensive literature review which was
conducted by sourcing relevant published books janchals. Other documentary sources
including reports, policy documents and unpublislaeticles were obtained from various
online libraries. Content analysis approach as riest by Cooper (2016) and Robson and
McCartan (2016) was used to process the informatiahis study, and the primary source of

information was the online survey questionnaire.

4.3.2 Quantitative Research

Quantitative research methods depend on measureandrihe use of various scales which
underscores the use of statistics (Bletsal, 2006). Furthermore, according to Nifio-Zarazla
(2012), the use of the quantitative method in nede& extensively accepted because of the
distinct and verifiable data that represents whas ywmeasured. Some of the questions that
guantitative methods speak to, according to Jack¥hb6), include: What the processes are?
How often they occur®hat differences in their magnitude can be measored time?
McGivern (2006) is of the view that describing patis and explaining relationships between

variables is also possible through quantitativeaesh.

4.3.2.1 Questionnaire

In this study, an online survey questionnaire (Ampe 1) was used as the primary source of
data. To observe data which is beyond the physézalh of the observer, according to Patten
(2016), a questionnaire is a suitable and famibat. Malhotra (2006) underscores this by
indicating that the main means of collecting quatitie primary data is the use of a survey
guestionnaire, which is a formal set of questiamsfinding information from respondents.
Furthermore, the survey questionnaire is a prademstrument for quantitative research and
is an excellent tool for gauging attitudes and thieking of a population (Robson and
McCartan, 2016). Patten (2016) alsmaintains that survey questions are a means of
determining and finding information regarding calciconcepts within the research
framework. Questionnaires, according to Adams aoxl (2008), can be in various forms, for
example, paper-based or electronic, and contaimgtiestions respondents will be asked to

complete whether by themselves or with the helarointerpreter. Moreover, according to
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Rubin and Babbie (2016), a survey questionnaiselitgble for obtaining hard evidence, such

as factual or descriptive data.

Basil (2017), Leedy and Ormrod (2010), Patten (20R@a and Parker (2014) and Robson
and McCartan (2016) describe the use of surveytiquesires as a method of obtaining the
feelings, beliefs, experiences, perceptions otualtis of a particular sample of individuals.
Additionally, this data collection instrument cae Btructured or unstructurg8atel and
Joseph, 2016) and includes a variety of stylesserdleended questionnaires, structured
interviews and observation using data recordingtsheith low design costs. This research
required the administration of an online questiarenthat was completed by respondents on
their own to retrieve data (based on individuacpetions, concerns and issues) pertaining to
their climate change views, concerns and climatangh learning in the Distribution
Division. In this study, the five sections of thaegtionnaire moved from general issues
initially to more specific issues relating to cliteachange learning and in the Distribution

Division in the latter part of the questionnaire.

The questionnaire (Appendix 1) used in this redeaovered the following issues:
» Section A: Demographic Profile of Respondents
Al. Place of work (OU)
A2. Department
A3. Band (employee grade)
A4. Highest level of education completed
A5. Age
A6. Gender

» Section B: Attitudes to Life and Environmental lssu
Bl (a). Top five issues for society at present

(b).  Top five issues for industry or business ingyal at the moment
B2.Most important environmental issues experiermetespondent presently
B3.Ranking of the importance of a range of enwimental issues for the well-being of
global society in general
B4.Level of understanding of climate change

B5. Personal opinion or understanding of climatenge
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B6.Concern about climate change at present

B7.The main issues of concern about climate change

B8. Identifying the main causes of climate chamgenfa given list

B9.Any changes noticed in local area or commumityindicate that the climate is
changing

B10. Continent likely to be most affected by climahange

B11. Continent that contributes the most to clinctange

B12. Indication of changes noticed in local areacWwhmay suggest that the climate is
changing

B13. View on climate change affecting South Africa

B14. Time by when climate change will likely affédduth Africa

» Section C. Options for Managing Climate Change
C1.Preparedness to change behaviour to reducebedinn to climate change
C2.Level of satisfaction that South Africa is dpenough to reduce climate change

C3.Recommendations or suggestions if South Afrmtadoing enough

» Section D. Responsibility and Trust

D1.Who is responsible for making any changesdsda the impacts of climate change?
D2.Level of agreement or disagreement on a rahgknoate change concerns

D3.Who to trust in making any changes neededsgele the impacts of climate change
D4.View on government policy-makers (informed layestific experts) deciding which
measures to adopt against climate change

D5.View on public involvement in deciding what siebbe done about climate change
D6.Who to trust to provide reliable climate chamgfermation

D7.Current source of information on climate change

D8.Preferred format on climate change informafrom the Distribution Division

e Section E: The Distribution Division’s Climate Chpgmn Programme and
Environmental Strategies

E1l.Environmental impact of the Distribution Divigiactivities

E2.Climate Change impact (effect, damage) on tistribution Division

E3.The Distribution Division’s activities contribah to the climate change
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E4.The Distribution Division’s environmental managnt strategies

E5.Awareness of the work the Distribution Divisigrdoing to address climate change

E6.Personal contribution to achieving the DistiitmitDivision’s Climate Change goals
at work

E7.The Distribution Division’s efforts at addreggitiimate change

E8.Employees involvement in the Distribution Diaisis environmental management

programmes or activities.

Objective one of this research will be covered égtion E of the questionnaire. Sections B,
C and D covers objective two. Objective three isniyaobtained from Sections B and C of
the questionnaire and objectives four and five @asivéd from the outcomes of the entire

guestionnaire as well as the literature review.

The development of the questionnaire for this stwdg aligned to the guidelines by Patten
(2016) and Rea and Parker (2014) who suggest that:
» sentences need to be brief and clear, with simplelsvand that the style of questions
must be suitable for the targeted respondents;
e questions must consist of only one thought or ideareduce confusion and
misinterpretation;
* guestions must be relevant to the purpose of tlmeeguand be clearly linked to
specified objectives and research questions; and
» abstract concepts must be explained, as reseamiustsnot make assumptions about
the respondent’s knowledge about the subject.
These guidelines are relevant and applicable is #tudy as there are differences in
educational levels, income, grade levels and enmental literacy across the Distribution

Division.

Another important consideration when developing westionnaire, according to Patten
(2016), is that general, non-threatening questionst be asked first and more sensitive,
personal questions at a later stage. The questrenased in this research considered these
features and was structured in relation to thematsties, namely, socio-demographic

variables first, then attitudes to life and envir@ntal issues, options for managing climate
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change, responsibility and trust, and lastly, thectfic issue of the Distribution Division’s

climate change programme and environmental stegegi

Bryman (2015) also recommended that a questionshiald have a preliminary component
with clear instructions. This is supported by Raif2016) who states that such a section will
enable respondents to fully understand the studly alow them to comprehensively and
willingly participate or not. A letter to introducthe survey, explain the purpose and
objectives of the research, the structure of threesuand the feedback mechanisms, as well
as that respondents were protected by confidewytiafitheir responses, was communicated
on the opening page of the online survey. An e-mai$ also sent to all the Distribution
Division employees to encourage them to participatthis survey and each OU was set a
target of a minimum of sixty completed surveys @&J, to be tracked on the Distribution

Division’s Monthly Environmental Performance Index.

There are usually two types of questions in a sumgestionnaire: close-ended and open-
ended questions. However, close-ended questionsam®dered as ‘forced questions’ by
Patten (2016). But Tourangea al (2014) are of the view that since in close-ended
guestions the responses are uniform and can bly easied and processed, closed-ended
guestions are commonly used in the design of cuasires. Additionally, close-ended
guestions also lead to consistent responses whah systematic comparisons, as was done
in this study. When all possible responses canedrtticipated, Tourangea& al. (2016) is

of the view that open-ended questions are invatuabd that open-ended responses require
that they be categorised and then coded for statisinalysis. According to Kumar (2011),
open-ended questions provide a wealth of informatibat allows respondents to feel
comfortable about expressing their opinions and ilanguage they are comfortable in. In
alignment with the foregoing, this survey includ#ddse-ended questions (where a response
is selected from a given set of responses) and-epded questions (where respondents
express their own views freely). In this study @tbse-ended questions, where applicable,
also had a specify option to allow respondentsotiy@ortunity to add other responses to the
list provided for those specific questions. Funthere, a five-level Likert scale (strongly
disagree, disagree, neutral, agree, strongly agvas)used for two of the questions in the

guestionnaire.
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4.3.3 Qualitative research

In addition to the use of quantitative surveys aadondary sources, this study engaged in
primary data analysis through the use of focus gmiscussions (Appendices 3 and 4) and a
number of key informant interviews (Appendix 2).efé are limitations in terms of time and
costs in the collection of primary data. Howeveajdation of the quantitative data collected
and hence the minimisation of the margin of ersatrongly influenced by the effort put into
the collection of data from focus group surveys &man individual or group interviews
(Flick, 2017; Hussein, 2015).

The qualitative approach in this study involved tise of focus group discussions and key
informant interviews. Also, part of the qualitativechnique was the open-ended questions
that were included in the structured questionnainech was discussed in the previous sub-
section. Qualitative techniques are important tsued triangulation and, according to
Neuman (2011) and Silverman (2016), such methogarekthe researcher’s understanding
of the issues and maximises their confidence infithdings. Additionally, the data in text
form is thorough, delicate, nuanced and relateth¢éocase study, key informant interviews

and the focus group discussions.

4.3.3.1 Key informant interviews

A semi-structured interview was undertaken withvefe individuals: eight Distribution
Division employees, one from the Natural Resour@ed Environment Department of the
Council for Scientific and Industrial Research (Rflone from the Scientific Services
Division of the Ezemvelo KZN Wildlife and one frothe Centre for Biodiversity of
Conservation South Africa. These individuals wer@sen due their involvement and
knowledge on climate change related issues, asasetheir availability and interest in the
outcomes of this research. In addition, the semefiired interview was also used to elicit
the perceptions and concerns of the informantslation to climate change in Eskom and in
particular for the Distribution Division, as wel &limate change learning in business. An
interview schedule (Appendix 3) was used to guldedonversation which included similar
thematic aspects as raised in the questionnair¢ghanidcus group discussions. This approach
offered flexibility in the way in which the questi@ould be asked or rephrased and permitted
responses to be probed or further questioned éoification or additional information. Thus,
as Kallio et al. (2016) suggests, respondents’ answers during a&samtured interview
often determine the direction of subsequent questio
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4.3.3.2 Focus group discussions

A focus group is a collection of between six to liveeindividuals, who meet to discuss a
specific topic that has been set by a researcHgfof@ et al, 2010). This is underscored by
Carey and Asbury (2016) who claim that focus grdigzussions are also viewed as group
dialogues that are directed by a researcher wighoap of people with similar interests or
concerns, to discover more information about ai@aetr subject. Additionally, a focus group
must be planned properly with the objective of obig insights from participants on a
particular (focused) topic in an amicable and sa&fiting. Essentially, a focus group is small
enough for everyone to have a chance to talk argklanough to provide diversity of
opinions (Silverman, 2016).

According to Carey and Asbury (2016), some of theaatages of focus group discussions
include:

e an opportunity to observe and motivate much engagéran a specific topic in a
limited period of time by providing rich informatioand direct evidence regarding
similarities and differences in participants’ oping and experiences; and

* multiple viewpoints are obtained in a short peraddime as compared to individual

interviews.

Some of the disadvantages of focus group discussiaccording to Krueger and Casey
(2014), and Stewart and Shamdasani (2014) include:
* increased costs in setting up meetings, for examgsés for venue, travel, meals and
per diemof participants;
* time-consuming, as participants will have to schedime off their diaries to attend
or to travel to the meeting venue;
» facilitator can influence the outcomes (interview#ect);
» some respondents could be reserved or overwhelyedhler dominant speakers or
even readily agree with the group without expragsieir personal view;
» invasion of privacy as one of the objectives isutalerstand the thinking behind the
responses; and
» researchers need to be skilled, to manage all contsnand inputs objectively and

completely.
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By understanding these disadvantages, and prepaghgit is possible to limit the potential
disadvantages. For this study, some of the idedtifilisadvantages were addressed as
follows:
» Eskom venues were used for the meetings whichatichmolve any costs;
* no meals oper diemwere provided to participants;
» focus meetings were limited to a maximum of two fisow minimise the time of the
participants;
» the facilitator encouraged all participants to jggpate and controlled the discussions
to allow everyone to provide their inputs; and
* aguideline was provided to all participants atsteet of the focus group discussions,
to assure participants of the confidentiality ofeithinputs, to motivate open
discussions from everybody and discourage any desning participants (Appendix
4).

The focus group discussions were facilitated by riémearcher to discuss climate change
learning in the Distribution Division. The focusogip discussions were held in English
during May and June 2016, in three OUs, namely WCRENOU and GOU. The three
focus group discussions comprised of a total ofntydour individuals from a range of
departments in Eskom and eleven individuals exteémmBskom such as UNEP, Wildlife and
Environment Society of South Africa (WESSA), Pegasfa strategic management
consultancy), City of Cape Town, eThekwini Munidijga KwaZulu-Natal Department of
Agriculture and Environmental Affairs, National @her Production Centre of South Africa
(NCPC-SA) and Management of Applied Green Initsivand Concepts (M.A.G.I.C.).
M.A.G.I.C is an innovative cooperative structureiethcovers the fields of sustainable

development and focuses on the public sector ¢oesty.

The three focus group discussions consisted oftegghfemale adult representatives and
seventeen male adult participants of different agegories. A schedule of guidelines,

guestions and activities were developed to guigeftlcus group sessions. The focus group
schedule was aligned to the survey questionnaneéssues were further explored during the
discussions. Participants were also provided gimeglon the process to be followed, as well
as assured of the confidentiality of the discussidtis is consistent with Krueger and Casey
(2014) and Thermet al. (2014) who emphasise the importance of assuringcymants of the

171



ethical considerations taken by the researcheudimat) what is expected of the participants
in terms of respecting the views of each other bgueng that personal details and

potentially sensitive material are not discussedida the context of the group.

In this study, the discussion included attitudesiftoand environmental issues, options for
managing climate change, responsibility and trostfimate change actions and information,
and the Distribution Division’s climate change prmmme and environmental strategies. For
two of the important themes in the survey, partioig identified a wide range of options for

what they considered the most important issuesdorety at present and in what format they
preferred information on climate change from thetflbution Division, to help them decide

what they should do about climate change. The wadge of options needed to be prioritised
so that decisions could be made on which are th& mportant issues for society and best
format for climate change information to influentee recommendations in this study.

Pairwise ranking as suggested by Eriksson (2018)Hansen and Ombler (2008) was used
during the focus group discussions to prioritise #sues and formats, as it is a structured

way to rank a large number of issues in a group.

A pairwise ranking matrix was developed for the kesues for the focus group discussions
on two main themes, namely, the most importanteissor society at present and in what
format respondents preferred information on clin@tange from the Distribution Division.

Taking into consideration the views and responses fall three focus group discussions,
each issue was compared against the other issdetéomine which was more important.

This process was repeated for all twelve issuesalhpossible comparisons had been made
and a matrix was completed. The number of timessane had been found to be more
important, was measured by counting the numbeineds its number appeared in the matrix.
The issues that appeared most were ranked highlge wf 1), and those that appeared the

least were ranked low (a value of 12).

4.4 The sampling process

Fowler (2013) maintains that there are time and iooglications to survey entire populations
and therefore sampling is done, which is the pmaafschoosing from a much greater
population from which a generalised statementferied, so that the selected part represents

the whole group. According to Mujere (2016), a skmp therefore a smaller group obtained
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from the reachable population with each membemeedn the sample referred to as a subject
or sometimes the term ‘respondent’ or ‘intervieweseused. This is underscored by Rubin
and Babbie (2016), who regard sampling as a meargaiaing information about the
population without the need to examine the entiopytation and that a researcher can
measure variables on the selected sample casecardadjse results accurately to all cases, if
the sampling is done properly. In this study, emeés in Eskom’s Distribution Division
who had access to the online survey were choserelidble outcome is expected as this
sample represents the majority of employees irDils&ribution Division located at different
sites throughout the country, with varying quadtions, years of service and grade levels in

the organisation.

4.4.1 Online Survey

All employees in the Distribution Division, who haaternet access, were exposed to this
study. The online survey questionnaire was hostedthe Distribution Division Group
Executive’s Homepage on the Eskom intranet. A comiqué was thereafter sent to
employees in all nine OUs who have access to te#iBution Division’s intranet homepage,
providing them the background to the survey ancatiing them to the survey site to
complete the questionnaire. Employees were provadbgpertext link to directly access the
guestionnaire or were provided guidelines on howawigate to the site of the questionnaire.
The hyperlink to the survey was as follows:

http://intranet.eskom.co.za/sites/distribution/DXE/Gsts/ClimateChangeSurvey/overview.a

SpX

Gravetter and Wallnau (2016) indicate that to dakeuthe sample size it is necessary for the
researcher to agree and set down the Margin of Ezomfidence interval), Confidence Level
and the corresponding z score and the Standarewahion for the survey. For the purposes

of this research a 95% confidence level and a 5%gimaf error was set. Using an online

sample size calculator &ttps://www.surveysystem.com/sscalc.htiihe target sample size
was calculated to be 375 at 95% confidence levélaaB% margin of error, given that there
are 15 765 employees in all nine OUs. However, ¢keangh a minimum sample size of 375
would have been acceptable at a 95% confidencd, levere employees, namely, 618

responded to this survey.
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4.4.2 Key informant interviews

This research included interviews with key inforsa(Appendix 2) in the area of climate
change and learning and environmental managememd. KBy informants were chosen
purposively due to their relevance or interest he subject and represented a range of
stakeholders from Eskom, business, government &\

4.4.3 Focus group discussions

As indicated earlier, Eskom employees and others werposively sampled to participate in
the focus group discussions (Appendices 3 and B fbcus group held in the WCOU
consisted of ten individuals (seven from the WC@be from the City of Cape Town, one
from Pegasys and one from WESSA). The focus grald m the KZNOU consisted of
seven individuals (five from KZNOU, one from thelekwini Municipality, one from the
KwaZulu-Natal Department of Agriculture, Environmemd Rural Development). The focus
group held in the GOU consisted of sixteen indigidueleven from GOU, two from UNEP,
two from NCPC-SA and one from M.A.G.I.C. The Eskomembers that were chosen
reflected diversity in terms of departments, gréeeels, age, gender and race in Eskom.
Those chosen from outside Eskom represented kngeddde persons in the area of climate
change or environmental issues. The schedule descrearlier was used to guide the

discussions.

4.5  Validity and reliability

According to Silverman (2016), ensuring reliabilitgd validity of the study is pivotal for the
credibility of any research. Robson and McCarta®il@) argue that reliability and validity
remain appropriate concepts for attaining rigor qoalitative research. Additionally,
reliability is defined as the extent to which ampesiment, test or measuring procedure yields
the same results on repeated trials and validith@gxtent to which a concept, conclusion or

measurement is well-founded and corresponds a&tytatthe real world.

Validity and reliability in this study was ensuréatough:
» The use of recognised guidelines to develop theesuguestionnaire (Patten, 2016,
and Rea and Parker, 2014), the schedules for kegmiant interviews (Kumar, 2011)

and the focus group discussions (Krueger and Ca84wt).
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« Piloting the questionnaire: the online questiommaiwas piloted with sixteen
Distribution Division employees from different Ol@dsid at different grades for two
weeks. This process identified technical challengis the online questionnaire, and
elicited valuable comments, inputs and suggestidimese suggestions were then
included in the questionnaire, and the technicalas were resolved or revised before
it was hosted on the Distribution Division’s InteirtHomepage.

* The sampling process was chosen to minimise brashis study, the survey was
issued to all employees in Distribution with Intedaccess, without any limitations or
restrictions on any particular group or departmdmtus, according to Robson and
McCartan (2016), each individual, object or eveat lan equal chance of being

included in that sample.

4.6  Analysis of data

According to Jackson (2016), quantitative data,eeample, from the survey questionnaire
produces results that generalise, compare and stsenahereas Silverman (2016) is of the
view that qualitative data (from the case studyy kdormant interviews and focus group

discussions) yield results that give meaning, egpee and views. Robson and McCartan
(2016) indicate that quantitative researchers adtep the goal of science is to discover the
truths that exist in the world and to use the ddienmethod as a way to build a more

complete understanding of reality.

In quantitative data analysis formal statisticabqadures are used and the collection and
analysis of data are two distinct and separategshéRobson and McCartan, 2016). In this
study, multiple response questions were analyseddiplayed as tables and graphs. The
data obtained made no assumptions about the piitpalistributions of the variables being

assessed, although a quantitative survey instrumastused. To identify trends, associations
and relationships within the data set, cross-tatmula and chi-square tests were used. The
descriptive statistics used also included religbgiatistics such as Cronbach’s alpha and the

factor analysis utilised the Kaiser-Meyer-Olkin a@Baktlett's Tests.

According to Balakrishnaat al. (2013), the chi-squared statistic is a measuteowf similar

two categorical probability distributions are. Hettwo distributions are identical, the chi-
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squared statistic is 0, and if the distributions aery different, the result will be a higher
number. Additionally, the main aim of the chi-squaest is to test how likely it is that an
observed distribution is due to chance, often reteto the ‘goodness of fit’ statistic and the
chi-square measures how well the observed disimibwif data fits with the distribution that

is expected if the variables are independent (Meahd Reinhart, 2016).

Silverman (2016) points out that most researchecsgnise that subjective experiences, in
the social context and in historical time are imgot to understand real life human
experiences. Hence, qualitative analysis focusesewealing information about how people
think and feel about the circumstances in whicly fired themselves, rather than considering
whether those thoughts and feelings are valid. Bolzd McCartan (2016) indicates that
qualitative data analysis requires a range of msee and procedures whereby the researcher
moves from the qualitative data that has been aelieinto some form of explanation,
understanding or interpretation of the people aidasons that is being investigated.
Furthermore, Carey and Asbury (2016) indicate thath analysis is based on informative
thinking with the objective to examine the meaniagd characteristics of the data.
Additionally, some of the important issues to cdesiwhen analysing qualitative data is the
content of the primary message, the attitude ofpadicipants towards the message and
whether the content of the message is meant t@sept individual or group-shared ideas.
Silverman (2016) suggests that the analysis ofSgroup discussions should involve:

» Organisation of the data collected;

Identifying a relevant framework or coding plan;

* Sorting out the data into the framework;

Using the framework for descriptive analysis; and

Undertaking second order analysis.

In this study, the following was undertaken to nteetabove-mentioned requirements:
» the data was captured on an excel spreadsheegdherfocus group discussions by
the facilitator;
* pairwise ranking methodology was used;
» the pairwise ranking methodology prioritised thesuss of concern for the

Distribution Division employees;
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» the pairwise ranking methodology indicated whichtwélve issues were of greatest
concern for the Distribution Division employees,dawhich of twelve different
formats they preferred climate change informatiod or climate change learning;
and

» the pairwise ranking of the three focus group distans and the results of the survey

guestionnaire were compared to check for alignment.

The guantitative and qualitative information ob&nwvas analysed thematically. Moreover,

secondary sources of information were examineddgrissues and concerns emerging from
the literature and primary data to provide a maitkd analysis. Data was presented in text
format, tables, graphs and figures. The StatistRatkage for the Social Science (SPSS)

version 24.0 was utilised for the data processing.

The online survey questionnaire was developed withixture of single responses, multiple
responses and open-ended questions that were atbreoi to employees in Eskom’s
Distribution Division in all nine of its OUs. Degpgtive tabulations such as graphs and tables
were derived from the analysis of the empiricaladdthi-square tests, where relevant and
necessary, were used to examine relations betwpedifis variables. Furthermore, the

inferential statistical calculations were only urtdken, if there was a possible link.

4.6.1 The research instrument
The research instrument consisted of 194 itemsy svievel of measurement at a nominal or
an ordinal level. The questionnaire was dividea ifive sections which measured various
themes as illustrated below:

» Biographical data

» Attitudes to life and environmental issues

« Options for managing climate change

» Responsibility and trust for climate change actions

» The Distribution Division’s climate change prograsand environmental strategies

4.6.2 Reliability statistics
The two most important aspects of precision arabgity and validity (Diedenhofen and
Musch, 2016; Silverman, 2016). Additionally reliitlyi is computed by taking several
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measurements on the same subjects. Cho (2016)tie ofiew that a reliability coefficient,
namely, the Cronbach’s Alpha Score of 0.60 or higheonsidered as acceptable for a newly
developed construct. The various reliability statssfor this research were computed using
SPSS software. Table 5.1 reflects the Cronbaclphaakcore for all the key items that
constituted the questionnaire. The reliability ssofor all sections exceed the recommended
Cronbach’s alpha value of 0.600 for a newly devetbponstruct. This indicates a degree of

acceptable consistent scoring for these sectiotiseafesearch.

Table 5.1: Cronbach’s Alpha score for key items ofhe questionnaire

Number | Cronbach's

Section Name of Items Alpha

(&) Which are the most important issues (top 5) dociety a
present?
Bl (b) Which do you think are the most important iss@®p 5) for 26 0.936

industry or business in general at the moment?

Which are the most important environmental issuest tyou

B2 . . . 17 0.925
experience or impacts on your life at present?

How important do you think the following environmahissues ar

B3 for the well-being of global society in general? 17 0.913

Which of the following do you believe are the maiauses of

B8 climate change? 11 0.742

Which, if any, of the following have you noticecl@ting to where

B12 | you have lived) which may suggest that the clinigghanging? 9 0.821

Would you be prepared to change your behaviouretuce your

cl contribution to climate change in any of the follogrways? 1 0.846

Whom do you think should be responsible for making change

D1 to lessen the impacts of climate change? 12 0.947

Please indicate how much you agree or disagreettéthiollowing

D2 statements about climate change by ticking onedmogach row. 1 0.599

Whom would you trust in making any changes needdddsen th

D3 impacts of climate change? 12 0.960

Whom would you trust most to give you reliable mmf@ation on

Do climate change? 10 0.908

Please rate your level of agreement with the falhgwstatement
E1l with regard to climate change climate change progne and 8 0.763

environmental strategies in the Distribution Diuisi
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4.6.3 Factor analysis

Ott and Longnecker (2015) contend that factor asislis a statistical technique whose main
goal is data reduction and a typical use of faetoalysis is in survey research, where a
researcher wishes to represent a number of questith a small number of hypothetical
factors, for example, as part of a national surgeypolitical opinions, participants may
answer three separate questions regarding envimtahplicy, reflecting issues at the local,
state and national level. Additionally, each questiby itself, is an inadequate measure of
attitude towards environmental policy but togettieryy may provide a better measure of the
attitude. According to Maydeu-Olivares al. (2017), factor analysis can be used to establish
whether the three measures do, in fact, measursaime thing and if so, they can then be
combined to create a new variable, a factor scar@able that contains a score for each
respondent on the factor. Additionally, factor teicjues are applicable to a variety of
situations and a researcher may want to know ifsiis required to be a decathlete are as
varied as the ten events, or if a small numberoo¢ skills are needed to be successful in a

decathlon.

The matrix tables are preceded by a summarise@ thblt reflects the results of Kaiser-
Meyer-Olkin and Bartlett's Test. The Kaiser-Meydki® Measure of Sampling Adequacy is
a statistic that indicates the proportion of vacgrin variables that might be caused by
underlying factors. High values (close to 1.0) gahy indicate that a factor analysis may be
useful with the data. If the value is less tharOQthe results of the factor analysis would not
very useful. Bartlett's test of sphericity teste ttypothesis that the correlation matrix is an
identity matrix, which would indicate that the \asles are unrelated and therefore unsuitable
for structure detection. Small values (less th&@b)0of the significance level indicate that a
factor analysis may be useful with the data. Inrredtances for this research, the conditions

are satisfied which allows for the factor analysiscedure.

Factor analysis is done only for the Likert scadamis and certain components divided into
finer components. Since the Kaiser-Meyer-Olkin Mgasof Sampling Adequacy values are
greater than 0.500 and the Bartlett's Test of Sghesignificant values are less than 0.05,

all of the conditions are satisfied for factor as& for all the questions (Table 5.2).
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Table 5.2: Kaiser-Meyer-Olkin and Bartlett's Test

Section

Name

Measure
Sampling Adequacy

Kaiser-Meyer-Olkin

Bartlett's Test of Sphericity

of]

Approx. Chi-
Square

Df

Sig.

Bla

Which are the most importa

issues (top 5) for society at

present?

0.787

510.203

78

0.000

Bilb

Which do you think are th
most important issues (top 5) f
industry/business in general
the moment?

0.810

379.099

78

0.000

B2

Which are the most importa

environmental issues that ygqu

experience or impacts on yo
life at present?

0.861

732.806

136

0.000

B3

How important do yotthink the
following environmental issue|
are for the well-being of globg
society in general?

=W

0.841

927.161

136

0.000

B8

Which of the following do you
believe are the main causes
climate change?

of

0.805

824.897

55

0.000

B12

Which, if any, of thefollowing
have you noticed (relating t
where you have lived) whic
may suggest that the climate
changing?

>0

is

0.771

924.713

36

0.000

C1

Would you be prepared
change your behaviour t
reduce your contribution t
climate change in any of th
following ways?

(@)

D

0.871

649.470

55

0.000

D1

Whom do you think should &
responsible for making an
changes to lessen the impacts|
climate change?

<

of

0.895

1647.221

66

0.000

D2

Please indicate how much y
agree or disagree with th
following statements abol
climate change by ticking on
box on each row:

D —~

0.731

1295.304

55

0.000

D3

Whom would you trust il
making any changes needed
lessen the impacts of climal
change?

0.883

1161.977

66

0.000

D6

Whom would you trust most t
give you reliable information o
climate change?

0.900

810.965

45

0.000

El

Please rate vyour level
agreement with the followin
statements with regard {
climate  change in th
Distribution Division

NS I

0.798

1684.619

28

0.000
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4.7  Conclusion

This chapter provided a detailed background ofntehodological approaches used in this
study. The Distribution Division of Eskom, a SOEasvchosen as a case study for this
research for a number of reasons including the teedderstand climate change learning in
a national electricity utility which is a large eloper in South Africa. The quantitative
method made use of an online survey questionnalriehwwas hosted on the Distribution
Division’s Group Executive’s Homepage. The casel\stthe Distribution Division, the key
informant interviews and the focus group discussiogpresented the qualitative research
approach in this study. The sampling processes fosdbe case study, the online survey, the
key informant interviews and the focus group distwuss were discussed briefly. The need to
ensure validity and reliability was also emphasisethis chapter to ensure the credibility of
this study. The techniques in which the quantieaiwnd qualitative data would be interpreted
and analysed was stated which included pairwiskimgnthe chi-square technique and the
use of SPSS for the statistical analysis of tha.dBte techniques implemented in this study
to overcome some of the potential flaws and to ensurobust analysis of the focus group

discussions were also discussed.
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CHAPTER FIVE
DATA DESCRIPTION AND ANALYSIS

5.1 Introduction

According to O'Neil and Schutt (2014), data analysia process that involves examining,
clarifying, converting and modelling statistics tbbjective of which is to discover useful
information to make deductions and support decigsiaking. Moreover, Wigboldus and
Dotsch (2016) suggest that mismatched outputs|tsethiat never get discussed or used, or
key findings can be overlooked, if data analysisa$ thought out or done properly. The
various data analysis methods used in this study digcussed in detailed in Chapter Four.
This chapter will present the results of both thargitative and qualitative techniques used in
this study. Hence, the online survey results asdyaad and reported on within the context of

the key informant interviews and the focus grougcdssions.

It is essential to undertake a comprehensive aisabfsemployees and workplace dynamics
to understand climate change learning in a largetetity utility such as the Distribution
Division. The literature review in Chapters Two aharee of this study indicated that there
are many interrelated linkages between climate ghaand learning. The results obtained
from the research conducted on climate change ifeaiin the Distribution Division are

presented in this chapter.

This chapter also addresses the research objecfivhs study through the statistical analysis
of components such as demographic profiles of medgats, understanding of current issues
for society and industry, employees’ options fomaging climate change, employees’ views
on who is responsible for, and can be trusted lomate change, as well as their views on the

Distribution Division’s climate change programmelanvironmental strategies.

An analysis of the quantitative data using bothcdp8ve and inferential statistics, integrated
with the qualitative data, is used to:

* Review and assess the level of the Distributiondow’s climate change programme
and environmental practices;

» Examine staff perceptions and attitudes towardsatt change and the Distribution

Division’s environmental strategies;
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» Examine the challenges and opportunities presdiyte¢le environmental and climate
change crisis for business in South Africa andartipular for electricity utilities in
Africa;

» Develop indicators (Table 6.1) to inform a framekvdor internal climate change
capacity building programmes for electricity ujiltompanies; and

* Formulate policy and programme recommendationgdas the findings.

The questionnaire was the primary tool that wasl usecollect data and was distributed to
approximately 7 000 of the Distribution Division ployees who have access to the
Distribution Division’s Intranet Homepage. The datallected from the responses was
analysed using SPSS version 24.0. The resultsrgrdse descriptive statistics in the form of
graphs and tables and cross-tabulations for thettatve data that was collected. Inferential
techniques include the use of correlations andsgbare test values which are interpreted

using the p-values.

5.2 Demographic profile of respondents

An analysis of the demographic profile of respondes vital in such a research as it
provides a context to understand the influencey tbeuld have on the attitudes and
perceptions of climate change learning in the atron Division. The demographic profile
also provides insight into the culture of the raspents which, according to Caldas al.
(2015), influences environmental behaviour. Ba@214) contends that since it is at the
individual level where pro-climate change behavioests, it is important to understand
individuals’ demographic profile. The responder@¥ and department in which they work,
their TASK grade level in the organisation, highkestel of education completed, age and

gender are discussed below.

5.2.1 The survey response per OU

The online survey questionnaire was hosted on fis&iBution Division Group Executive’s
Homepage on the Eskom intranet and available tdames with intranet access in all nine
Distribution Division OUs. From Figure 5.1, of thetal 618 respondents who completed the
survey, the largest number of respondents (19.18%)om the NWOU. FSOU had the

second largest number of respondents with 18.128%e0€ompleted surveys, while KZNOU
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made up 16.50% of the completed surveys. MOU hadldtvest response rate with only

0.49% of the total number of surveys completedenDistribution Division.

25.00

20.00 19.10
18.12

16.50
15.00
13.60

11.97

10.00 I 9.06
5.82
5.02
5.00
I — o
0.00 . . . . . — L —

WCOu ECOU FSOU NCOU NWOU KZNOU GOU MOuU LOuU DHO

Figure 5.1: The OU in which respondents work (n=618n %)

The response rate is not reflective of the proahspread of employees in the Distribution
Division (Figure 5.2) as the response rate is is®igr proportional to the number of
employees per OU, for example, NWOU has 8.89%, F&@47.41% and MOU has 11.4%
of the Distribution Division employees. KZNOU witth.6% and GOU with 15.6% of the
Distribution Division employees were the only Oldshe closely aligned with the response

rate.

30

25

20

15 - o M Response Rate

10 W Percentage of Employees
per OU
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SN
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Figure 5.2: Response rate per OU vs percentage afiployees per OU (n=618, in %)
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From the focus group discussions it emerged tleasthvey response rate was influenced by
the varying degrees of communication and promotiothe different OUs due to variable
commitment or concern about environmental and ¢énchange issues of the respective OU
managers. Another contributing factor cited by fbeus group discussions for the low
responses from some OUs, for example, the ECOUMMMY is that these OUs focused on
their Environmental Management Systems (EMS), hagonal Standards Organisation EMS
standard (ISO14001) certification audits during 20Hence the attention and emphasis in
these particular OUs was on obtaining the certitceand not on the completion of this

survey, which was not considered a high priority.

5.2.2 The department in which respondents work
Employees in the GMs’ office, AC, M&O, BIPM, SHEQ®d IS Departments as well as the
those that provide a service to the OU, such asBReand the Distribution Division

Executive’s office participated in this survey.

According to Figure 5.3, the most responses caoma the M&O Department with 44.34%

of the total surveys completed, 29.44% of employlees AC, and 11.33% of employees
from the BPs completed this survey. There was & @& response rate from the BIPM

Department and the GMs office, with only 2.1% ar®b0o of the total surveys completed by
these departments, respectively. The responsesrat@gned to the number of employees in
these departments as M&O has the largest numbempfoyees, followed by AC and BPs
(Eskom, 2015a).

50.00
45.00 44.34
40.00
35.00

29.44
30.00
25.00 |

20.00

15.00 -+

10.00
6.96
5.00 - 324
2.10 1.94
0.00 I ..
IS

AC M&O SHEQ BIPM

Figure 5.3: Respondents’ department (n=618, in %)
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This was confirmed by the focus group participavit® stated that there are more employees
in total in the M&O department followed by the A€ all nine OUs. Additionally, most of
the work in the OUs is in the M&O and AC environrten

5.2.3 The TASK grade of respondents

The Distribution Division utilises the TASK gradingystem for its employees (Eskom,
2013b), which was developed in the early eighties @eplaced the Paterson Grading system
in Eskom. According to Van Rooyen (2007), TASK isystem of job evaluation that uses
defined skill levels and factors to grade all poststhe organisation thereby increasing
objectivity and reliability within the process ofragling posts. Additionally, the TASK
grading system is applicable to a wide varietyrgmisations across the full economic sector

in the country and it is used broadly by most besses.

In the Distribution Division the TASK grading systdas applied as indicated in Appendix 5.
This survey was available to employees in all eleVASK grades in the Distribution
Division who had Intranet access. According to €abl2, 39.97% of responses came from
employees in the T11-T13 band, which is made upmainly engineers, CNC Senior
Supervisors, Senior Technicians, Officers, Proj@dordinators, Land Surveyors and
Advisors. According to the focus group discussiansjust be noted that in the Distribution
Division, the majority of employees in the M&O aA€ departments fall within the T11-
T13 TASK grade. Employees in the TASK grade M14-Mittel T9-10 made up 11.81% of
this survey, while 11.49% was from the TO-T8 TASIde and 6.96% was from the SSE/EE
and above grades. The focus group discussions ssgateconcern that no employees in the
P17-18 and S17-18 TASK grades completed the survey.
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Table 5.3: TASK grade of respondents (n=618, in %)

TASK Grades in Distribution Division Frequency Percenage
SSE/EEE and above 43 6.96
M17-M18 35 5.66
P17-P18 0 0.00
S17-S18 0 0.00
M14-M16 73 11.81
P14-P16 29 4.69
G14-G16 16 2.59
P11-13 25 4.05
T11-T13 247 39.97
T9-T10 73 11.81
T4-T8 71 11.49
Other 6 0.97

It was pointed out that employees in this grade thee senior advisors and corporate
consultants who develop strategy and business ptarthie Distribution Division and their
involvement and response to the survey would haes lvaluable, as the survey would have
provided these employees with meaningful infornratminfluence the Distribution Division

strategy to integrate climate change-related issieshe business plan.

5.2.4 Educational level of respondents

Better-educated individuals tend to be more knogeéadble, concerned and involved in pro-
environmental activities, including climate chamgiigation actions (Diamantopoules al,
2003). This is underscored by Meyer (2015) who datlis that education does play a
significant role in pro-environmental behaviour abd Rose and Testa (2014) who also
believe that educated people tend to be more coedeabout environmental issues,
including climate change. In this survey, 41.9%tloé respondents have a diploma or
certificate as their highest level of education,528 of the respondents have a postgraduate
qualification, 12.9% have an undergraduate degneeld.33% have only a secondary school
education. Interestingly, 7.94% of the respondenly have a primary school qualification
as their highest level of education (Figure 5.49aNy 19.27% of respondents have no post-
matriculation qualification, while the majority (8B%) have a post-matriculation
gualification, which indicates that a fair proporti of the respondents have a higher
gualification. Hence, the responses gathered i shudy are from an informed (learned)

source.
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Figure 5.4: Highest level of education of respondés (n=618, in %)

In view of the relatively good education level betmajority of the Distribution Division
employees and Meyer’s (2015) view about the roledafcation, it is likely that employees in
the Distribution Division would be more receptive firo-climate change behaviours which
are examined in this study. Three of the key infamts suggested that the different levels of
education and attitudes in the Distribution Divisicontribute to resistance to change and

difficulties in altering employee's views and opims.

One of the key informants was of the view that dtellenge in changing workplace
behaviour to address climate change was “deperatertucation and upbringing”, another
indicated “levels of education” while the third wakthe view that “environmental values
should be taught in schools and by parents”. Thel lef education was not raised as an issue

by the focus group discussions.

Due to the change in the social bases of enviroteheoncern, education no longer has a
simple positive effect on concern (Chankrajang stuttarak, 2017; Hamilton, 2009), which
implies that there are other factors that needetacdnsidered in attempting to understand
environmental concerns. However, education reptessamimportant strategy to move from
mere perceptions of climate change risks to adtiare et al, 2016) and therefore for the
Distribution Division, there is a great need fomwte change learning to improve pro-

climate change actions.
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5.2.5 Age of respondents

There is much debate about age and environmentavlkdge, attitudes and behaviour and
there is no clear trend due to various reasons.itidddlly, young people are generally
unable to engage in significant climate changegaiidon behaviour because of their lack of
finances (Al-Shemmeri and Naylor, 2017; Diamantdpset al, 2003; Morrison and Beer,
2016). On the other hand, Whitmarshal. (2011) indicate that younger people tend to be
more concerned with environmental problems sucltliasate change, which indicates a

negative association of age with environmentafuattéis and concerns.

The total sample in this study was divided intoaie groups due to the wide distribution of
age categories of employees in the Distributionddim. The range of the age of respondents
is from 18 years (school leavers) to 65 years @hwhose normal retirement is immenent)
and the mean age is 31-40 years. From Figure B.3%30f the respondents are 31-40 years
old, and these also make up the largest portion5842) of the Distribution Division
employees (Eskom, 2016a) and 23.3% of the respamsed$rom those 51-60 years old.
Interestingly, fewer young people participated he survey, as reflected by the relatively
lower percentage (21.9%) for those below 30 yeltsammpared to those between the ages
of 31-50 years old (50.9%) and those over 50 yedas(27.2%). The majority of the
respondents are over 30 years (78.2%). This inehcttat the responses gathered are mainly
from an adult (mature) source. The responses #lectige of the age demographics in the
Distribution Division, as there are more employaethe 31-40 and 41-50 year age groups
and fewer employees in the 18-20 and 61-65 yeargageps (Eskom, 2016a). The focus
group participants also commented that they areeatat there are few employees between
the ages of 18-20 and 61-65 years in the DistwouDivision, due to the organisation’s
recent discontinuation of bursaries and the gradumtraining programme for youth, and the
recent early retirement packages offered to lomgirsg employees, namely, those over 60

years of age.

The responses in this study does not support Morrand Beer (2016) who claimed that
those in the middle age group are the most awadevemo are more likely to support

environmental initiatives compared to younger aideiopeople. In this study, there is a
higher proportion of responses (45.56%) in relatmthe number of employees in the 18-30

year age category in the Distribution Division. Titesponse rate of those over 60 years is
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5.06% and from those 30-60 years is 14.64% of thal number of employees in those

particular age categories in the Distribution Dims(Eskom, 2015a).
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18-20 20-30 31-40 41-50 51-60 61-65
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Figure 5.5: Age of respondents (n=618, in %)

5.2.6 Gender of respondents

The UN’s Agenda 21 considers women as one of tHermgeoups in tackling environmental
issues and suggests that their capacity must éegstrened (Fredericks, 2014). The National
Environmental Management Act in South Africa (NEMAlso asserts that women play a
vital role in environmental management and womenstntherefore be supported and
involved in finding solutions to environmental pleims. Figure 5.6 indicates that the overall
ratio of the responses of males to females is aqpedely 3:2, namely, the majority of
respondents (62.3%) were men, while only 37.7%hef respondents were women in this
study. From the focus group discussions, it wagatdd that the higher proportion of male
respondents may reflect the gender balance in tsgiliution Division and in particular in
the engineering and technical departments such&® ind AC departments, from which
the majority (73.7%) of surveys were completed.sTikiconfirmed by Eskom (2016a) who
indicate that there are approximately 77% males 2B% females in the Distribution
Division. However, there was a better response fadm female employees than male
employees, as the response from females represér@é® of the female population in the
Distribution Division, whereas the response fromlasarepresented only 3.18% of total

number of males in the Distribution Division.
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Figure 5.6: Gender of respondents versus percentagief males and females in the
Distribution Division (n=618, in %)

From Table 5.4, the responses from males are tiaritgan the age categories 18-20, 31-40,
41-50, 51-60 and 60-65 years while the only agegmay where the female responses were
the majority is the 21-30 years. Within the catggofr males only, 28.1% of males in this
survey were between the ages of 51-60 years, wiigiesented 17.5% of the total sample,
while 39.9% of females in this survey were betwtenages of 31-40 years which is 15% of

the total sample.

Gender has no significant effect on environmentaraness, according to Gupta (2015) and
Shivakumareet al. (2015). However, this study supports the eariiedifhgs of Brodyet al.
(2008), Davidson and Freudenberg (1996), SchanHuwider (1990), Tranter (2011) and
Wehrmeyer and McNeil (2000) who indicate that wom&are more environmentally
concerned than men and that women are more likehadtively participate in pro-
environmental behaviours as indicated by the bettsponse rate for the completion of this

climate change survey in this study.
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Table 5.4: Overall gender distribution by age of repondents (n = 618, in %)

Gender Total
Male Female
Count 42 3 45
18 - 20 % within Age 93.3% 6.7% 100.0%
% within Gender 10.9% 1.3% 7.3%
% of Tota 6.8% 0.5% 7.3%
Coun 43 47 9C
21 - 30 % within Age 47.8% 52.2% 100.0%
% within Gender 11.2% 20.2% 14.6%
% of Total 7.0% 7.6% 14.6%
Count 97 93 190
31 - 40 % within Age 51.1% 48.9Y% 100.0%
% within Gende 25.2% 39.9% 30.7%
Age % of Total 15.7% 15.0% 30.7%
(years) Count 80 45 125
41 - 50 % within Age 64.0% 36.0% 100.0%
% within Gender 20.8% 19.3% 20.2%
% of Total 12.9% 7.3% 20.2%
Coun 10¢ 36 144
51 - 60 % within Age 75.0% 25.0% 100.0¥%
% within Gender 28.1% 15.5% 23.3%
% of Total 17.5% 5.8% 23.3%
Count 15 9 24
60 - 65 % within Age 62.5% 37.5% 100.0%
% within Gender 3.9% 3.9% 3.9%
% of Tota 2.4% 1.5% 3.9%
Total Coun 38t 23¢ 61¢
% within Age 62.3% 37.7% 100.0%
% within Gender 100.0% 100.0% 100.0%
% of Total 62.3% 37.7% 100.0%

This was underscored by Ortega-Egetaal. (2014) who indicate that women express
environmental concern and are involved in environtaidy significant behaviours on issues
such as recycling and energy conservation, mora than. However, UNFCCC (2016)

identified a gender gap in public participation &imate change policies and actions at the
country level. This study on climate change leagntan therefore contribute to addressing
the aforementioned gender gap, as it demonstia¢svbomen are prepared to be involved in

climate change-related issues in view of their gremvolvement proportionately than males

in this study.
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Figure 5.7: Length of service of the respondents €618, in %)

From Figure 5.7, at least two-thirds of the resmons (66%) have been in the employment
of the Distribution Division for more than five ysa This indicates that the majority of
responses in this study are from experienced wsrkene range of respondents’ length of
service in the Distribution Division was from lebsn five years to those who had about 25
years of service. About one-third of the resporsl€B4%) have less than five years working
experience in the Distribution Division, while tagerage number of years of the respondents
is 9.6 years of service.

5.3  Employees attitudes to life and environmentaksues

In the USA, personal and social goals are pri@dtisover other issues, including
environmental matters (Boret al., 1998), whereas in the UK, the main priorities oftiBh
people in 2002 were health, family, safety and rices (Poortinga and Pidgeon, 2006).
According to Anyanwtet al. (2015), in South Africa, the focus is poverty ecation, job
creation and addressing inequality. In this stutlg, Distribution Division employees were
requested to consider and indicate the top fivetrmportant issues for society presently
from the following: career or job or employment,nflct and war, corruption, education,
environmental issues, famine and hunger (food #ggurfinancial situation, health,
population growth, poverty, quality of life, andfety and crime. Respondents also had the

opportunity to specify any other issues not onligtgprovided.
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Table 5.5: Top five issues for society presently €430, in %)

Most important issues for society presently Frequenc(Top 5) Percentage Rank
Career or job or employment 64 14.8¢ 1
Conflict and war 9 2.0¢ 12
Corruption 2¢ 6.7¢ 8
Education 61 14.1¢ 2
Environmental issues 33 7.61 6
Famine and hunger (food security) 21 4.8¢ 10
Financial situation 31 7.2] 7
Health 48 11.4C 4
Population growth 12 2.7¢ 11
Poverty 28 6.5 9
Quality of life 3k 8.1¢ 5
Safety and crime 52 12.0¢ 3
Other (specify) 6 1.40 13

The top five issues rated by the respondents frablel'5.5 are career or job or employment
(14.88%), education (14.19%), safety or crime (22o)) health (11.4%) and interestingly,
environmental issues (7.67%). Conflict and war,wadl as population growth were not
considered a high priority by the majority of thespondents, as only 2.09% and 2.79%,
respectively, identified these issues as import@ihts was endorsed by the results of the
three combined focus group discussions who rankeélict and war, and population growth
low (11 and 12, respectively) in the pairwise raugkexercise (Table 5.6), as the group were
of the view that these issues did not affect Séidtlta directly or immediately. For the focus
group discussions, famine and hunger (food seduaitg safety or crime were rated as first
and second priorities, respectively. Of the elekew informants, six rated poverty, three
rated education and two rated safety or crime asntbst important issues facing society

currently.

It is significant that the Distribution Division eifoyees rated environmental issues in the top
five issues for society at present. Except foritiseie of career or job or employment which
was the top issue for respondents and poverty whieh the main issue for key informants,
some of the other survey responses are undersbyrin@ key informants, who indicated that
issues most important for society included educatiime, unemployment, health services,
finances, water quality, climate change and foamisty. This is further emphasised by the

focus group discussions that ranked safety andecramd poverty as'®and &, respectively.
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Table 5.6 provides the results of the combinedwia# ranking for the three focus group

discussions of the most important issues for sp@etsently that emanated from the focus

group discussions.

Table 5.6: Pairwise ranking of the most important ssues for society presently

Most important issue for society presently Frequency Rank
Career or job or employment 19 5
Confiict and war 3 11
Corruption 19 5
Education 17 7
Environmental issues 6 10
Famine and hunger (food security) 30 1
Financial situation 16 8
Health 21 4
Population growth 1 12
Poverty 24 3
Quiality of life 12 9
Safety and crime 27 2

Interestingly, environmental issues were rankeéi ithe focus group discussions btiti6

the survey. In view of the foregoing, one can codelthat in this study, education and safety
or crime is perceived to be the most importantdsdior society presently. The prioritising of
personal goals such as career or job or employamahisafety and crime in this study, align
with the findings of Boraet al. (1998) and Poortinga and Pidgeon (2006). In aardsgtion
like the Distribution Division with its good condihs of employment and its relatively good
salary for its employees (Business Tech, 2015; Bsk#015b), and as most employees are
career-orientated, it is not unexpected that carepyb or employment is ranked the top issue
by the majority of employees as the issue of geeacern to society. The findings of this
study (of a utility in the developing world) arensistent with Capsticlet al. (2015) who
indicate that economic and socio-political factans of greater importance for most people in
developed countries. Hence, there is no differém@teeen people’s view presently of what is

important in both the developing and developed gorl

In this study, the issues of career or job or emmplent, conflict and war, corruption,
education, environmental issues, famine and huiffperd security), financial situation,
health, population growth, poverty, quality of lilnd safety and crime were put to the

Distribution Division employees who were to indeawhich they considered the top five
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most important issues for business presently. Fiable 5.7, the top five issues of
importance for business according to the survepardents were the financial situation
(15.05%), career or job or employment (13.98%)getsafand crime (11.83%), education
(11.56%) and corruption (11.29%).

Table 5.7: Top issues for business presently (n=372

Most important issues for business presently Frequey (Top 5) Percentage Rank
Career or job or employme 52 13.98 2
Conflict and wa 9 2.4z 12
Corruptior 42 11.2¢ 5
Educatiol 43 11.5¢ 4
Environmental issut 41 11.0 6
Famine and hunger (food secur 10 2.6¢ 1C
Financial situatio 56 15.0¢ 1
Healtt 27 7.2¢ 7
Population growt 10 2.6¢ 1C
Poverty 13 3.4¢ 9
Quality of life 22 591 8
Safety and crirr 44 11.83 3
Other (specify 3 0.81 13

Although not in the top five, environmental issuesre rated  with at least 11.02% of

respondents rating this issue as important forness. Moreover, the key informants had
some similar opinions on what they considered irtgpdrfor business, namely, finance was
identified by all key informants as the most impaitissue facing businesses currently. For

this study, therefore, finance is the top issugnpiortance for business.

In recent times, the objective of most businessesshifted to more than mere financial gain
or increasing profits, but on the practice of C&Bz@noet al, 2015). For Eskom, increasing
the generating capacity, containing costs of eneagy obtaining funding to build new
capacity are the priorities (Beait al, 2011). In the Distribution Division, the importan
issues are to deliver quality performance of thexteicity network, significantly improving
employee safety, reducing the regulatory compliage@ given the available funding,
increasing overall efficiency and productivity, popting the government’s Universal Access
Programme, and partnering within the industry taldeith common industry and policy
issues (Eskom, 2013a).
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It would appear that the respondents’ personal@wrscand the current political and financial
situation in the country have a bearing on isshas tespondents considered important for
business, namely, financial situation, career dr v employment, safety or crime and
corruption. Additionally, key informants expressb@ view that climate change will affect
business due to the expected and increased cegl, implications and disruptions to

infrastructure from climate change impacts and#@sponses needed.

® Most important issues for society W Most important issues for business

Figure 5.8: Comparison of most important issues fosociety and for business
(n=618, in %)

A comparison of what respondents considered impofta society and for what is important

for business (Figure 5.8) reveals some alignmespie@ally in relation to issues such as
career or job or employment, and safety and crifugthermore, respondents thought that
education, health, poverty and quality of life sswere more important for society than for
business. Issues that were more important for basithan for society included corruption,

environmental issues and the financial situation.

The view that financial issues and career or jobeommployment for business are most
important by the majority of respondents is linkexd Gifford’s (2015) view that most
people’s priority is progress in life which inclildigger and better homes and cars and
Poortinga and Pidgeon (2003) who demonstratedpbaple’s main priorities were health,
family, safety and finances. From this study, th®rgies of South Africans currently are

therefore no different from citizens in developedmtries.
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Climate change poses substantial risks at the lesa&l (Lee and van de Meene, 2012).
Evanset al. (2014) further demonstrate that people were maitkng to undertake pro-
climate change behaviour when asked about locatgssThis response to local issues can be
linked to Florek’s (2011) place attachment conagpich indicates that pro-climate change
actions are highly influenced by an individual amd or her personal experiences in their

local environments.

In this study, respondents had to consider a rafigavironmental issues they experienced
such as air pollution (from factories and carsjppging down of trees or forests, extreme
weather conditions (for example, floods and drosighfossil fuel use, genetically modified
crops, hazardous waste (chemicals, radioactivejaagdand pollution (waste or litter), loss
of wildlife (animals), nuclear power, ozone deati pesticides and herbicides, poor farming
practices, population explosion, poverty, traffomgestion, water pollution (contamination of
rivers and sea) or to specify other important emnnental issues not on the given list. Only
those rated 5 (very important) were taken for stial analyses from a scale of ranging from
1 (not important at all) to 5 (very important) oro@t Know (DK) — hence multiple
responses. According to Table 5.8, of those thakewanked 5 (very important), 11.26% of
respondents indicated that they consider wateupot (contamination of rivers and sea) as
the most important environmental issue that thegedrnce at present. Extreme weather
conditions, for example, floods and droughts anmd lpollution (waste or litter) were both
rated second highest (9.27%) as an issue expeddncespondents. The current drought in
South Africa and the water restrictions (Jonkerl&0in most municipalities could be a
contributing factor to respondents rating watedyimn (contamination of rivers and sea) as
their greatest concern. Many of the key informaaiso indicated that water is the biggest
issue for South Africa currently especially as soofighem were presently experiencing
water restrictions. The second highest rating dfeeme weather conditions, for example,
floods, droughts and land pollution (waste or fijtiey respondents indicates that respondents
have experienced some of the impacts of climatagdaFocus group participants provided
examples of their extreme weather experiences asithe recent flash floods in Cape Town,

Durban and Johannesburg.

For this study, respondents had to rate the impogtaf the following environmental issues
for the well-being of global society in generalr aiollution (from factories and cars),

chopping down of trees or forests, extreme weatlmeditions (for example, floods and
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droughts), fossil fuel use, genetically modifiedoms, hazardous waste (chemicals,
radioactive, medical), land pollution (waste oteli}, loss of wildlife (animals), nuclear
power, ozone depletion, pesticides and herbicigemyr farming practices, population
explosion, poverty, traffic congestion and watellygmn (contamination of rivers and sea).
There was also the option to provide additionaliess if these were not covered in the

specified list provided to respondents.

Table 5.8: Most important environmental issues thatespondents experience (n=453,

multiple responses)

Most important environment_al issues that Fre_quency (Very Percentage Rank
respondents experience important)

Air pollution (from factories and cars) 40 8.83

Chopping down of trees or forests 30 6.62 7
Extreme weather conditions, e.g. floods and draught| 42 9.27 2
Fossil fuel use 14 3.0¢ 14
Genetically modified crops 16 3.53 13
Hazardous waste (chemicals, radioactive, medical) 28 6.18

Land pollution (waste, litter) 42 9.27 2
Loss of wildlife (animals) 33 7.2¢ 6
Nuclear power 12 2.6t 16
Ozone depletion 25 5.52 9
Pesticides and herbicides 14 3.09 14
Poor farming practices 20 4.42 12
Population explosion 25 5.52 9
Poverty 34 7.51 5
Traffic congestion 25 5.52 9
Water pollution (contamination of rivers and sea) 51 11.2€ 1
Other (specify) 2 0.44 17

In considering what respondents thought was impoitsues for global society, respondents
were required to answer on a scale ranging fromoLi(nportant at all) to 5 (very important)
or Don’'t Know (DK). Only those rated 5 (very impant) were taken for statistical analyses.
At least 10.55% of respondents were of the view weter pollution (contamination of rivers
and sea) was the most important issue for globeaiesg while 8.88% indicated that land
pollution (waste or litter) and 8.54% that air pailbn (from factories and cars) was the most
important issue for global society and 7.71% opoeslents indicated that poverty was the
most important environmental issue for global styc{@able 5.9). Four of the key informants

also raised water as an issue of concern for societ
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Table 5.9: Most important environmental issues fothe well-being of global society

(n=597, multiple responses)

Most important environmental issues for the well- Frequency (Very
: . . Percentage Rank
being of global society important)
Air pollution (from factories and cal 51 8.54 3
Chopping down of trees or fore 44 7.37 5
Extreme weather conditions, e.g. floods and dra 44 7.37 5
Fossil fuel us 2C 3.3 16
Genetically modified croj 21 3.52 14
Hazardous waste (chemicals, radioactive, met 41 6.81 8
Land pollution (waste, litte 53 8.8¢ 2
Loss of wildlife (animals 42 7.04 7
Nuclear powe 22 3.6¢ 13
Ozone depletic 2¢ 4.8€ 12
Pesticides and herbicic 21 3.52 14
Poor farming practict 31 5.1¢ 10
Population explosic 33 5.5¢ 9
Poverty 4€ 7.71 4
Traffic congestio 3C 5.02 11
Water pollution (contamination of rivers and ¢ 63 10.5¢ 1
Other (specify 6 1.01 17

Furthermore, from Figure 5.9, there is very cloggnanent between the environmental issues
respondents experienced and what they thought Vgasimportant for the well-being of
global society. It would therefore appear that oesients’ own experiences are also related to
their concerns for the world. The key informantsrevealso of the view that global
environmental problems are also allied to individt@ncerns, as one of the informants stated
that “the way we live and our experiences are tlydinked to the problems in the world”.
This close connection between a person’s own emwiemtal experiences and views of
global environmental issues bodes well for pro-alienchange behaviours, as it provides the

basis for greater support of climate change legrimitiatives (Quigley and Lyons, 2017).

Some respondents felt that the experiences of ragtngeather were a more important issue
for them than for the well-being of global societhis could be as a result of the experiences
of the frequent flash floods experienced by man$auth Africa, as mentioned by the focus

group participants.
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AP coT EWC FFU GMC HW p LW NP oD PH PFP PE P TC wp 0

® Most important environmental issues personally experienced m Most important issues for well-being of global society

AP |Air pollution (from factories and cars) 0D |Ozone depletion

CDT  |Chopping down of trees or forests PH  |Pesticides and herbicides

EWC |Extreme weather conditions, e.g. floods and droughts | PFP  |Poor farming practices

FFU  |Fossil fuel use PE  |Population explosion
GMC |Genetically modified crops P |Poverty

HW  |Hazardous waste (chemicals, radioactive, medical) TC  |Traffic congestion

LP  |Land pollution (waste, litter) WP |Water pollution (contamination of rivers and sea)
LW |Loss of wildlife (animals) 0  |Other (specify)

NP |Nuclear power

Figure 5.9: Comparison of most important environmemal issues respondents
experienced with most important environmental issug for the well-being of global
society (n=618, in %)

It is increasingly recognised that there is a gréink between effective climate change
response and people’s understanding of the is§llagténet al, 2015a). This is underscored
by Ziervogelet al. (2014) who suggest that the limited understandihglimate-related
issues is also a barrier to effective climate clkaagtion in South Africa and Gust al.
(2014) who advocate that an understanding of cén@tange is important in shaping
behaviour, as well as in supporting national anerimational action.

To obtain an understanding of the level of climelt@nge understanding, a Likert scale was
used for respondents in this study to indicateatale ranging from 1 (nothing at all), 2
(below average), 3 (average), 4 (above averagé) ta lot) or Don't Know (DK), their
knowledge of climate change. Figure 5.10 indicéites 36.7% of the respondents self-rated
their knowledge of climate change above averagelevet least 19.3% indicated that they
knew a lot about climate change. A small percentdde8%) indicated that they knew

nothing at all about climate change. The level 6imate change knowledge of key
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informants was good, primarily due to their worka@nvironmental management and their

previous studies.
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Figure 5.10: Respondents’ understanding of climatehange (n=618, in %)
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The Chi-square test reveals that there is a sagmifirelationship between the level of climate
change knowledge and grade (p=0.001), educatiaal I(p=0.001), age (p=0.001) and
gender (p=0.000). The different grades, educatiteval, age and gender of the respondents
therefore play a role in respondents’ climate cleanmderstanding. The majority of
respondents who knew a lot about climate changehase 60-65 years, males, those in the
P11-P13 grade, employees who work in the GM’s efftbose with an undergraduate degree

and employees from the MOU.

This is a significant finding, as it indicates tipagésently the Distribution Division employees
perceive to have a better understanding of climhsmge (less than 16% knew nothing at all
or whose knowledge was below average), as opposBeethin (2003) who pointed out that
misunderstanding of climate change is worldwidetlf@rmore, Readt al. (1994) indicated
that even well-educated citizens in the USA did hatve a clear understanding of global
warming and Ranney and Clark (2016) who believet tim@st USA citizens do not
understand the science of climate change. The meggan this study could be attributed to
other factors such as the educational level ofrdspondents which, as indicated earlier,
demonstrated that at least 80% of respondents i) dtudy have a post-matriculation

qualification. Additionally, respondents in thisudy work for an electricity utility that has
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known significant environmental and climate chamggacts, as opposed to the ordinary
citizens that were involved the both the aforenwemdd USA studies.

Bruggeret al. (2015), Masudet al. (2016) and Shet al. (2015) maintain that people’s
willingness to adapt to climate change is deterohibg their knowledge and understanding
of climate change. This level of understandinglwhate change in the Distribution Division
therefore augers well for implementing pro-climaek&nge behaviour in the organisation and

can contribute to supporting national and inteoratl climate change initiatives.

The majority of respondents (63.82%) described aexchange well, referring to changes in
weather patterns and extreme weather events swioaghts and floods. This was supported
by the key informants whose understanding of clenettange also related to changes in
weather. Worryingly though, 9.74% of respondentcdbed climate change as the depletion
of the ozone layer, indicating a lack of undersiagdbout the science of climate change.
This finding is in support of Carlton and Jacob§2d16) who commented that there is some
confusion with ozone depletion and climate chamgeleast three respondents were of the
view that climate change is not a serious issuehas been sensationalised for the generation
of income by government, for example, through psmgbcarbon taxes. However, 23.46% of
respondents were able to correctly describe thewsrcauses of climate change including
human consumption and exploitation of resourcestrdetion of forests and use of fossil
fuels. This is also underscored by all the keynmi@nts who emphasised the role of humans
in the increase of global GHGs.

It appears that the Distribution Division employeetio are predominantly South Africans,
have a fairly good understanding of climate chafides understanding was also reflected by
the key informants who indicated that climate cleamwgas the rapid changing weather
patterns which cause sea level rise, floods, cydoand droughts. This is in contrast to
Lorenzoni and Pidgeon (2006) who indicate that rfayst individuals in the US and in

Europe, climate change is a complex and sometinisanaierstood issue. Brechin (2003)
also explains that there is misunderstanding aiaté change worldwide, including Germany
which is known to have a higher level of environtaénliteracy. Therefore, the

recommendation from UNFCCC (2016) of the need fmhhical, financial and human

resources to scale up climate change educatioheatotal level will be enhanced by the

Distribution Division employees due to their basi@erstanding of climate change.
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Education plays an important role in climate changacerns (De Rose and Testa, 2014),
while cultures differ with respect to climate changpncerns (De Groet al, 2013). In this
study, to determine the level of concern of climel@nge, respondents were requested to
indicate their concern about climate change oraéesanging from 1 (not much at all), 2
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Figure 5.11: Respondents’ level of concern abouticiate change, n=618 (in %)

(little), 3 (somewhat), 4 (much) to 5 (very much)ifothey did not know (DK). From Figure
5.11, 68.45% of the respondents are much to verghnooncerned about climate change.
However, 14.89%, were somewhat, 11.97% not mucddland 2.75% of the respondents

indicated that they were a little concerned abtiotate change.

The findings in the Distribution Division are aliggh to the 2002 UK study by Poortinga and
Pidgeon (2003), which indicates that 62% of respaisl felt that they were fairly to very
concerned about climate change and of De Rose asth 12014) who point out that in
Europe approximately 50% of citizens were concertiad climate change was a problem.
However, Capsticlet al. (2015) indicate that although there have not beany such studies
in sub-Saharan Africa and South America, conceroutiltlimate change has tended to
increase in recent times.

Since the majority of the respondents in the Dbstibn Division are concerned about
climate change, any climate change learning intdreas is likely to be embraced and
supported better, as Claytat al. (2015a) suggest that there is a connection between
environmental behaviour and concern about envirantah@roblems. Furthermore, Aldy and

Pizer (2016) and Nissinegt al. (2015) comment that concerns about global climhtnge is
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an important factor in developing ways to limit sgions of GHGs. Since the majority of
respondents in this study are much concerned atiowdte change, it is likely, as Briggetr
al. (2015) and Capsticlet al. (2015) point out, that people will more readilypport
initiatives addressing climate change. However, ceam for climate change does not
necessarily mean that pro-climate change behavidube adopted (Claytort al., 2015a;

Kurz et al.,2015) due to a range of structural and psycholbgaaiers (Gifford, 2011).

Most individuals in developing countries have agieicisive attitude towards climate change,
due to other priorities such as the potential wfssenefits from current lifestyles if they had
to address climate change, while many also condiu®r climate change is not a crisis
presently (Briggeet al., 2015; Capsticket al., 2015). In this study, the majority of the
respondents (54.72%) were mainly concerned aboath&erelated issues such as floods,
droughts and heat waves that will lead to deathdestruction. The key informant
interviewees also linked climate change to extremeather events such as destructive
convectional thunderstorms, high temperatures aattmshortages. These views could be
attributed to the media attention to extreme weaaghents, as Capstiek al. (2015) indicate
that there is greater concern about climate chavigen there is increased media attention.
Some recent weather related events in South Afifiga has received extensive media
coverage and which is likely to have influencedpmalents’ concerns include the 2011
floods in Free State and Eastern Cape (Smithefs2)2@012 floods in Mpumalanga (Pyle
and Jacobs, 2016), 2013 floods across South Afaanhiqueet al, 2015), the water crisis
currently in South Africa (Jonker, 2016) and themewous and increasingly frequent
thunderstorms and destructive flash floods in tbhentry (Blameyet al, 2016). Some
respondents (8.81%) in this study were concernedutalihe loss of biodiversity
(deforestation and species loss) from climate ceamyile 8.6% were concerned about water
related issues. Food shortages and famine wereegmitor 6.1% of the respondents. A few
respondents (2.31%) were concerned about the fofuremankind, including their children,

which also demonstrated a lack of concern for sther

While most in developed countries are of the vibat tclimate change is a threat to more
vulnerable or future generations (Briggdral, 2015), this study indicates that citizens in
South Africa are experiencing the effects of cliemahange first hand, and are now able to
make the linkages. Respondents’ personal expesendé therefore aid climate change

learning and can be used to improve pro-climatengbabehaviour, as Demséi al. (2017)
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demonstrated that people who experience climatagehanpacts first-hand are more likely

to adopt pro-climate change actions.

Energy generation from fossil fuels is the larggsgle source of COemissions (Boumaet

al., 2015; IPCC, 2014; UNFCCC, 2011). IPCC (2014) eahkgriculture, forestry and other
land-use second and industry third as the mairribomors of GHGs. The respondents in this
study had to consider and indicate which of théowihg had a significant impact as a main
cause of climate change: changes in land-use, efgfdion (cutting of trees or forests),
emissions from industry or factories, emissionsifreehicles (cars, trucks and buses), energy
generation from fossil fuels (coal, oil and gasjtunal changes in climate, nuclear testing,
ozone layer depletion from chlorofluorocarbons (8F@olcanic eruptions, waste disposal,

human consumption patterns or to specify any ataase not listed.

To determine what respondents believe are the caises of climate change, respondents
were required to rate twelve given issues on aesghiho impact, little impact or significant
impact. Only those rated significant impact wereetafor statistical analyses. According to
Table 5.10, 14.01% of the respondents consideress@ns from industry or factories as the
main cause of climate change, followed by defot@stgcutting of trees or forests) (12.59%)
and energy generation from fossil fuels (coal,ard gas) (11.17%). The Chi-square test
reveals that there is a significant relationshipween respondents belief that the main cause
of climate change is emissions from industry otdees and employee grade only (p=015).
Respondents’ selection of emissions from industrfaotories as the main cause of climate
change is therefore influenced by their grade & Ehstribution Division. The majority of
respondents who selected this main cause are nthlese of the ages of 51-60 years,
employees at grade SSE/EEE and above, employdles (BM’s office, those with a primary
school educational level, and employees from theUvEd the Distribution Head Office
(DHO).

The ranking of energy generation from fossil fuelsal, oil and gas) third in this study, is not
consistent with the findings of Bouman al. (2015), IPCC (2014) and UNFCCC (2011) and
could be attributed to what East (2016) terms ‘oesient bias’, as most respondents were not
keen to implicate Eskom (their employer) as the rmeause of climate change which
generates electricity mainly from fossil fuels. §hwas underscored by the focus group

discussions who suggested that the denial of tlus faould be due to respondents’
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employment in Eskom. Other significant causes whatle change identified by respondents
included emissions from vehicles (cars, trucks buoses) at 10.64% and waste disposal at
10.46%.

Table 5.10: Main causes of climate change (n=564 uitiple responses)

Main causes of climate change Frequency (Significant Percentage Rank
impact)
Changesinland u 33 5.8t 8
Deforestation (cutting of trees or fore 71 12.5¢ 2
Emissions from industry or factor 79 14.01 1
Emissions from vehicles (cars, trucks, bu 60 10.6¢ 4
Energy generation from fossil fuels (coal, oil,) 63 11.10 3
Natural changes in clime 36 6.3¢ 7
Nuclear testin 30 5.3¢ 9
Ozone layer depletion from CF 58 10.2¢ 6
Volcanic eruption 23 4.0¢ 1C
Waste dispos 59 10.4¢ 5
Human consumption pattel 52 9.22 7

The understanding of the main causes of climatagdanamely, the top five causes by the
majority of respondents (58.87%) is a positive onte, as Feyginat al. (2010) indicate that
when people know the facts about climate changsy, #ie more likely to accept advice and
do something about it. The indication that ozoryelalepletion is a cause of climate change
is of concern, and indicates a low level of climateange understanding by 10.28% of
respondents, and hence the need for climate chbrageing. Additionally, Carlton and
Jacobson (2016) suggest that it is essential toeaddmisunderstandings about climate
change and Steret al. (2016) are of the view that if people are not wiallormed,
discussions on pro-climate actions become diffiddtiwever, Longcet al. (2017) are of the
view that being knowledgeable or aware does noessarily translate into behavioural

change due to various individual or institutionattters.

The key informant interviewees though were of thaimn that not only was climate change
caused by emissions but also suggested that hurehaviour and human activities

contributed to climate change. This better undaditay of the main causes of climate change
by the key informant interviewees is likely duethe level of environmental education and
the nature of the work of the key informants whaeveurposively chosen for this study due

to their work in the environmental and climate ajarspace. The focus group discussions
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were of the view that the lack of clear understagdf the main cause of climate change in
the Distribution Division indicates a low level afimate change learning and that any

previous climate change learning interventions hatebeen effective.

Climate change impacts include floods, rising se@lk, water scarcity and droughts (Hansen
and Cramer, 2015). The expected and substantialgelsain rainfall distribution will affect
the intensity and frequency of droughts (Benis@Bil5; Benistoret al., 2011). Childerset

al. (2015) and IPCC (2014) confirm that climate chamgy@rojected to increase risks for
people, assets, economies and ecosystems, incluidikg from heat stress, storms and
extreme precipitation, inland and coastal flooditamdslides, air pollution, drought, water
scarcity, sea level rise and storm surges. In #tigly, an overwhelming 85.75% of
respondents indicated that they have noticed clsainggneir local environment that provides
evidence that the climate is changing, whereas %49 not noticed any changes, and only
4.85% did not know if there were changes in thegal area or community. From Figure
5.12, 17.26% of respondents in this study sayttiet have experienced hotter summers and
water shortages in their local areas, while 14.18%e noticed changes in the pattern of
seasons and 12.3% more frequent violent weathechvitdicates to them that the climate is
changing. Some (10.64%) noticed more storms armtflowhile 8.98% indicated that soil
erosion for them is an indicator of the changinmate.

While research indicates that in developed counthere is the view that climate change is a
threat to more vulnerable or future generationsigBeret al, 2015), this study indicates that
citizens in South Africa are experiencing the dfeaf climate change first hand, and are now
able to make the linkages. Respondents’ personaérences will therefore aid climate
change learning and can be used to improve proatdéirohange behaviour, as Demeskal.
(2017) demonstrated that people who experienceatdirohange impacts first-hand are more
likely to adopt pro-climate change actions. It &@ssary to understand local climate change
impacts, as Pasquist al. (2013) suggested that this understanding fa@btatimate change
adaptation at the local level. Scannell and Giff(2013) also believe that place attachment
motivates local pro-climate change actions. Furttiee, to address climate change
holistically, Kolieb and Harrould-Kolieb (2011) mmmends that innovative solutions must
be found, even at the localised level. The resaftshe personally-experienced climate
change issues in this study provide a good basisaddressing the key climate change

learning topics at the local level. In recent desadhanges in climate has caused impacts on
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natural and human systems throughout the world @PZ014). People’s attitudes towards
climate change consistently indicate similar pagerespecially for the future and an
understanding of the impacts of climate change saglocean level rise, more frequent
storms and possible water shortages, indicate argkeagreement that this is a serious or

potentially serious problem (Claytent al, 2015a).
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Figure 5.12: Changes noticed in local environmenng618, in %)

Climate change is a critical challenge at the Idoea¢l (Lee and van de Meene, 2012) and it
is therefore important to appreciate community llemdicators. People’s perception of the
adverse consequences for valued objects such sshtiraes and cars can also influence
individual choices about pro-environmental actioascording to the Value-Belief-Norm
Theory of Environmentalism (Stest al, 1999). Furthermore, the recognition of local leve
impacts by respondents is significant as McDoretldl. (2015) point out that people are
likely to undertake pro-climate change actionsthigy are aware of local climate change
impacts, as opposed to those who consider thaatdimhange occurs or is worse in far off
places only. Furthermore, this understanding adlléevel impacts can also contribute to the
production, consumption and interpretation of moeaningful environmental knowledge, as
Bliuc et al. (2015) are of the view that scientific and techhierms used in climate change
learning is enhanced by public knowledge of thall@nvironment. Furthermore, Dems ki

al. (2017) indicate that people who experience clintdt@nge impacts such as flooding are
often inspired to undertake behavioural intentibeyond individual sustainability actions
that can include support for mitigation policiedgmersonal climate adaptation in matters
unrelated to the direct experience.
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Poor people suffer the most from climate changeK€uet al, 2015; UN, 2015) and most
poor people live in Africa (Asongu and Nwachukw012Z; Beegleet al, 2016). According
to Rose (2015), climate change is set to contindet/e negative impacts on several African
countries. The aforementioned findings are confinie this study, as from Figure 5.13,
43.8% of respondents were of the view that Afridh se most affected by climate change,
followed by Antarctica (20.3%) while 19.6% of thespondents did not know which
continent would be affected the most and only Ocf%he respondents were of the view that
Australia would be affected by climate change. ok of knowledge of the climate change

impacts on Asia by respondents is noteworthy.

The Chi-square test reveal that there is a sigmticelationship between respondents’ view
on which continent is likely to be most affected dlimate change and employee grade
(p=040), level of education (p=0.000) and age (p60). Respondents’ understanding that
Africa will be affected the most by climate changetherefore influenced by their grade,
level of education and age. The majority of resgonsl in the different categories who held
this view are from the NWOU, work in the GM’s officare employees in the M17-M18

grades, those who have a postgraduate degreestaredm 31-40 years and are male.

The view of the respondents is shared by Kolieb ldadould-Kolieb (2011) who confirm

that that climate change is predicted to have mifgignt negative impact on many people on
the African continent and UNEP (2009) describedio&fras very vulnerable to climate
change and climate variability due to endemic piyyeweak institutions, and complex
disasters and conflicts. Once again, the resposdemtws bode well for pro-climate

initiatives and actions in Africa, as people acktemge that Africa will be most affected by
climate change. This finding reinforces what Chemgl Wu (2015) and Florek (2011)
referred to as place attachment while Scannell @iftbrd (2013) suggest that place-

protective behaviour on climate change issueseigefbre more likely.

Human activities currently release over thirtyibitl tons of CQ into the atmosphere every
year (IPCC, 2014). North America and Europe hawapeced around 70% of all the €O
emissions due to energy production, while develpgiountries have accounted for less than
25% (Olivieret al, 2015). However, most future emissions growth wilme from today’s

developing countries, including South Africa, besmof their rapid growth in population and
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GDP, and their increasing share of energy-intensiglastries (Gengt al, 2016). Currently,
Asia contributes the most to climate change (LQL&).
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Figure 5.13: Continent most affected by climate chaye (n=618, in %)

In this study, 26.31% of the respondents did nawvkrvhich continent contributed the most
to climate change and only 22.46% were of the \tleat Asia contributes the most to climate
change while 21.57% indicated that North Americatabutes the most to climate change
(Figure 5.14). Interestingly, 15.08% of the respamd indicated that Africa was the main
continent that contributed to climate change.

The Chi-square test reveals that there is a sagmifirelationship between respondents’ view
on which continent contributes the most to clinetange and employee grade (p=004), level
of education (p=0.000), age (p=0.000) and gender0.JD0). Respondents’ lack of
knowledge about where the most GHGs are coming fiotmerefore influenced by their
grade, level of education, age and gender. Thenhajaf those who did not know which
continent contributed the most to climate changeswaainly from the WCOU, those in the
BP Department, are T04-T08 grade employees, thikeawdiploma or certificate, are 60-65

years and are female.

This lack of understanding of the continents thattdbute to climate change, especially of

those who did not know and who indicated Africggresented 41.39% of the respondents.
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From the comparisons in Figure 5.15, it is cleat ththile respondents indicated that Africa
and Antarctica will be affected the most by climat&nge, respondents also understood that

these continents contribute less to the problengreds respondents were of the view that
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Figure 5.14: Continent that contributes the most talimate change (h=618, in %)

Asia, Europe, North America and South America dbate more to global climate change,
but are less affected by it. This view is partiabnfirmed by Althoret al. (2016) who claim
that the highest GHG emitting countries are ambaegéaast vulnerable to negative impacts of
future climate change, while countries with low moderate GHG emissions are very
vulnerable to negative impacts of climate change #mat this situation will significantly

worsen by 2030.

The better understanding of those who contribute #ose vulnerable to climate change
must be integrated into climate change learninghigsknowledge could be a good motivator
for pro-climate change actions in Africa as well @®vide the basis for individuals to

organise and lobby with international organisatiensh as UNEP and the UNFCCC to put

more effort in addressing emissions in developeathtees.

There will be significant climate change impactsSouth Africa (Pasquinet al., 2013)
which includes a significant threat to South Afticavater resources, food security, health,
infrastructure, as well as its ecosystem servioeshaodiversity (Fitchetet al, 2016). In this
study, an overwhelming majority of respondents §886) believe that climate change will
affect South Africa, while a minority (0.88%) belethat South Africa will not be affected.
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Furthermore, 70.1% of the respondents were of ther ¥hat climate change is affecting
South Africa presently, while only 26.57% considketbat climate change will only affect
South Africa in the future. The Chi-square teserds that there is no significant relationship
between respondents’ views on whether climate ahawgl affect South Africa and

employee grade, level of education, age or gender.
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Figure 5.15: Comparison of affected continents veus continents that contribute the

most to climate change

Hence, grade, level of education, age and gendes ha influence on whether climate
change will affect South Africa. The majority whtated that South Africa will be affected
by climate change were mainly from the DHO and Mh@U, those in the BIPM and IS

Departments and the GM’s office, are M14-M16 and/Mi118 grade employees, those with

a secondary school level of education, are 51-@@syand more males than females.

The views of respondents in this study is in cattta many in the developed world who
consider that climate change is not a crisis ptses most perceive it as a threat and a
potential danger to others, namely, those moreevalsle or future generations (Bruggsr
al., 2015; Capsticlet al., 2015). Furthermore, there has not been much rdsearpeople’s
climate change awareness in developing countriga tre world recently (Capstickt al,
2015). This study therefore addresses this gappamddes useful insight to this research
objectives of examining staff perceptions and wdtts towards climate change and the
challenges and opportunities presented by the @mwiental and climate change crisis for

business in South Africa and in particular for &fedy utilities in Africa.
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5.4 Employees choices for responding to climate chge

Climate change actions involve a variety of actush as private decision-makers, public
agencies, governments and civic society with groapd individuals being drawn from
varied backgrounds, economic sectors, settlemeotsmunities, cultures and ecosystems
(IPCC, 2014). However, in any organisation the l@feclimate change involvement differs
between people and between departments (Patvag., 2015). Climate change actions are

also further influenced by comparisons people nvaikie others (Claytoret al, 2015a).

In this study, respondents were given various bielawptions to reduce their contribution
to climate change such as using renewable enengyge® (solar and wind), paying higher
prices for energy from wind and solar, plantingesierecycling waste (paper or glass),
reducing air travel, reducing car travel, reduciveste disposal, using more energy efficient
appliances, consuming less, or changing eatingiedany patterns, for example, less meat
consumption. Respondents were also asked to iedictiter possible actions they were

prepared to take that were not covered in thetistided.

According to Figure 5.16, 12.92% of the respondevdse prepared to recycle waste (paper
or glass), 12.78% were prepared to plant trees/8%2.were keen to use more energy
efficient appliances and 12.33% were in a favouresiewable energy sources such as solar
ad wind, to reduce their contributions to climateacge. The Chi-square test reveals that
there is no significant relationship between resieots’ pro-climate change behaviour
preference of recycling waste and their grade,llefeeducation, age and gender. Hence,
grade, level of education, age and gender playoi® in the respondents’ preparedness to
recycle waste (paper or glass) to reduce theiritution to climate change. Those who were
most keen to recycle waste (paper or glass) wermlynkom the FSOU, NWOU and
KZNOU, in the O&M and AC departments, are T11-1Zdg employees, those with a

diplomal/certificate level of education, are 31-4&s and male.

The preference for recycling waste, planting tress)g more energy efficient appliances and
renewable energy sources such as solar and wiedlitgy and indicates that respondents see
this as an easy but tangible action for addressiingate change. Das (2016) points out that
planting trees minimises the impacts of GHG emissic&Guch actions will also support the

international call for the planting of more treesoffset GHG emissions, such as the UNEP

Billion Tree Campaign, ‘Plant for the Planet’ (MK iet al, 2016). Planting trees is also an
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easier alternative than some of the more costlyiremhvenient technological options (Jakob
and Steckel, 2014) or other behaviour changes mredjukey respondents were not aware of
any pro-climate change initiatives in the Distribat Division to change practices or
behaviour. It would therefore appear that the pimate change behaviour options selected
by the respondents is through individual awareoedbeir own initiatives, and is not related

to any Distribution Division learning initiative.
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Figure 5.16: Behaviour options to reduce climate @mge (n=618, in %)

Both the WCOU and KZNOU focus group discussionsenalrthe view that planting trees
was an important pro-climate change action. I{gs anportant that tree planting not be done
merely for public relations purposes only.

In this study, few respondents (3.38%) were prapaocepay higher prices for renewable
energy such as wind and solar. The Chi-square testsal that there is a significant
relationship between respondents’ reluctance tohpglyer prices for energy from wind and
solar and employee grade (p=008) and level of atucgp=0.048) only. Respondents who
were reluctant to adopt this behaviour to reducsr thontribution to climate change are
therefore influenced by their grade and level aicadion, whereas age and gender does not
play a role. The majority of respondents who weleatant to pay higher prices for energy

from wind and solar are from the ECOU and MOU, wankthe IS Department, are
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employees in the SSE/EEE and above grades, thogsehawe a secondary school level of
education, are between 60-65 years and are maleorindrum that is evident is that
respondents in the SSE/EEE bands and those be®@e@h years are not keen to pay higher
prices for energy from wind and solar even thoughytare senior and long serving
employees who are the highest paid in the DistidbpuDivision. The reluctance of those
whose highest level of education is at secondahodalcis likely to be the lower paid

employees in the Distribution Division.

It is noteworthy that the Chi-square test revehl respondents’ OU, department, grade
highest level of education, age and gender doesinfitence respondents’ choice of
behaviour to reduce their contribution to climatealge such as using renewable energy
sources (solar and wind), planting trees, recyclitagte (paper or glass), reducing air travel,
reducing car travel, reducing waste disposal, usimgre energy efficient appliances,
consuming less or changing eating or dietary padtefor example, less meat consumption.
Of the 7.93% of respondents who opted to change #aing or dietary patterns, the
majority are from the NCOU, the GM’s office, thosegrade G14-G16, respondents whose

highest level of education is secondary schooke¢hsho are 31-40 years and females.

Given that Eskom’s fossil fuel power generationassidered the main contributor of climate
change in South Africa (Eskom, 2015e) and is rateadne of the top five contributors of
climate change by respondents in this survey. iliteresting that respondents were not keen
on paying for cleaner energy, as only 3% choosedption to reduce climate change. This
response is in line with Ones and Dilchert (201Bpwndicated that people adopt behaviours
that require the least effort, which in this casedpresented by the reluctance to sacrifice
their income. This reticence to pay for cleanergyneources also supports the assertion by
Lorenzoniet al. (2007) that people are reluctant to change tlifestyles. Furthermore, it is
important that pro-climate change behaviours ardemormal and routine, as Gifford (2015)
advises that people are likely to resist or ignmre-climate change actions, when they feel
that their lifestyle is threatened. Respondentsictahce is also linked to Geels (2015)
comment that technology often comes with many corgcsuch as high costs (Beekal,
2011; Jouberet al, 2016). This study provides further evidence thahnology is not likely

to be the solution to climate change challengesrdther the emphasis should be on climate

change learning to motivate pro-climate change Wieha
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The focus group discussions expressed the viewetingloyees’ current habits and lifestyle
make willingness to change difficult. People argoaleluctant to adopt pro-climate change
behaviour if they do not trust government and tnstins charged with creating the means to
manage climate change for the public (Brigefeal.,2015; Capsticlet al.,2015).

South Africa volunteered to reduce its GHG emissiby 34% by 2020, and by 42% by 2025
(Pretoriuset al., 2015b). Additionally, a clear South African position climate change is
articulated in the LTMS process which presents regeaof mitigation and climate action
options for the country (Altieret al, 2016). In this study, the majority of respondents
(63.04%) were of the view that South Africa is woing enough to reduce climate change
and only 20.3% believed that South Africa is doegmpugh, while 16.66% did not know.
Furthermore, 42.18% of respondents were of the Wi®@wvmore needs to be done concerning
education and awareness of climate change at sclgogkernment and business level,
including the Distribution Division, while 27.43%ene of the view that there needs to be
more emphasis on technology to address the cliot@age challenges, such as reduction of
fossil fuel energy generation and a move to renéavahergy alternatives (solar or wind),
and more efficient private and public transporttsys, 17.4% of respondents were of the
view that there needs to be stricter laws and betiéorcement to address climate change.
Some respondents (8.26%) indicated that more nemdse done in the area of water

conservation and prevention of water pollution.

The Chi-square test reveals that there is a saamifirelationship between respondents’ view
that South Africa is not doing enough to reducmate change and age (p=0.010) and gender
(p=0.017). Respondents’ view that South Africa @ doing enough to reduce climate
change is therefore only influenced by age and genthe majority that share this view are
males, those between 51-60 years, those with @naostate degree, employees at the M17-
M18 grade, those who work in the GM’s office andgt who work in the WCOU. This
indicates that well-educated respondents and manalgenot have confidence in what the

country is doing to address climate change.

Public perception about climate change is inforrhgdeconomic and socio-political factors
(Capsticket al, 2015). Furthermore, political ideology is onetbé single most important
factors in determining an individual's attitudesl &reliefs concerning climate change (Smith

and Leiserowitz, 2012). The lack of knowledge ofitBoAfrica’s response to climate change
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by a high percentage of respondents in this stugparts Gifford (2015) who points out that
many people mistrust climate change information domes from government officials. This
could be further evidence in support of the notignKettle and Dow (2016) and Neweit

al. (2015) that due to the public’s mistrust of goveemts, respondents in this study are not
aware or ignore what government is doing and thaide range of a person’s worldview is
determined by a person’s political or religiousaligy (Olson-Hazbouet al, 2017). In this
study those who perceive that South Africa is rehg enough to reduce climate change are
from the WCOU, the province (in terms of the SoAfhican political landscape) in which
the opposition party is the majority which couldluence their views on what national
government is doing about climate change. Furtheznqmeople are not likely to listen or take
advice from those they distrust or think of in ayagéve light such as government officials
(Gifford, 2015), as governments are perceived asdd, unreliable and not credible in
diffusing information or taking decisions aboutnadite change (Briggeet al, 2015;
Capsticket al.,2015).

The lack of awareness of government initiativeangmportant issue that must be addressed
in climate change learning, to enable workers foasste their political views from being
aware of the climate change actions taken or nead&duth Africa. Otherwise citizens are
likely to make unrealistic or uninformed demandsgorernment. This could in turn frustrate

government officials who may then be reluctantiive all stakeholders.

The findings in this study indicate a gap in clim&hange knowledge which needs to be
addressed in any climate change learning initiatageeClaytoret al. (2015a) advocated that
understanding the issues around climate changditefees better engagement and action.
This is also underscored by Gey al. (2014) who advise that understanding of climate
change is critical in shaping behaviour. Furthemnddriiggeret al. (2015) and Shet al.
(2015) assert that issues such as knowledge deierpeople’s willingness to adapt to

climate change.

5.5 Responsibility for addressing climate change
Climate change action is required from all levefssociety, by individuals, groups and
governments (Butleet al, 2015). Additionally, climate change actions can dnhanced

across all levels, from individuals to governme(iturphy et al, 2016) while Swim and
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Becker (2012) believe that the individual playsiaportant role in climate change actions.
In this study, respondents were asked to constuerfdllowing role-players who could be
considered as responsible for making changes setethe impacts of climate change such as

business and industry, environmental organisatiBakpm, family or friends, individuals or

Table 5.11: Responsible for making changes to lessthe impacts of climate change
(n=618, in %)

Role-players resppn3|b|e to lessen the impacts of Frequency (H|gh Percentage Rank
climate change Responsibility)

Business and indust 84 10.75 1
Environmental organisatio 69 8.83 6
Eskon 74 9.5( 5

Family or friend 53 6.80 11
Individuals or citizen 58 7.4 10
Local governmet 79 10.11 3
Myself (respondent 65 8.32 8
National governme 83 10.6: 2

Provincial governme 79 10.11 3
United Nation 67 8.51 7

NGOs or Civil Society Organisati 61 7.81 9
Other (specify 9 1.15 12

citizens, local government, myself (respondentspgtiomal government, provincial

government, UN, NGOs or Civil Society Organisation®thers.

To ascertain who respondents felt was responsislenfiking changes to lessen the impacts
of climate change, respondents were required ticanel their view on the scale from 1 (high
responsibility) to 3 (no responsibility) or Don’tnidw (DK). There were multiple responses
to the eleven role-players listed. Only the resperie 1(high responsibility) were used in the
analysis. According to Table 5.11, there was moress an even spread of who respondents
considered responsible for making any changes gsete the impacts of climate change.
However, 10.75% considered that business and indwsere most responsible, while
10.62% of the respondents indicated that nationgémment was responsible, and 10.11%

felt that both provincial and local governments evegsponsible.

The Chi-square test reveals that there is a segmifirelationship between respondents who
considered that business and industry is resp@ngiblessen the impacts of climate change
and educational level (p=0.017), gender (p=0.00&) department where respondents work

(p=0.023). Respondents’ view that business andsimgis responsible to lessen the impacts
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of climate change is therefore influenced by edooat level, gender and the department in
which employees work. The majority that share thesv are males, those between 31-40
years, those with an undergraduate degree, em@ogethe P14-P16 grade, those whose
department is the GM'’s office and those who workhe DHO and in the WCOU. This

indicates that well-educated respondents and masaigenot have confidence in what the

country is doing to address climate change.

Friends or family, citizens or individuals and resdents themselves were not considered
responsible for making changes to lessen the impHatlimate change, as these were ranked
11" 10" and &', respectively. Only 8.32% of the respondentstfedt they were personally
responsible for making any changes to lessen tlpadis of climate change, which was
ranked & overall. The majority of key informants were ofethiew that business is not
responding sufficiently to the climate change aadies, and those that are known to respond
have limited actions or other motives for theindite change programmes, for example, the

Eskom energy efficiency initiatives (Eskom, 2008).

These findings support Kettle and Dow (2016) andvélket al. (2015) who were also of the
view that governments have a high degree of redpititys for solving climate change
problems. Additionally, local government and the/aie sector are increasingly recognised
as critical to climate change, given their rolesstaling up adaptation of communities,
households and civil society and in managing rigkrmation and financing (Portet al,
2015). National governments can coordinate adaptagfforts of local and sub-national
governments, by protecting vulnerable groups, Ippeuing economic diversification and by
providing information, policy and legal frameworksd financial support (Murphgt al,
2016).

The low percentage of respondents that felt pefgoresponsible for making any changes to
lessen the impacts of climate change is also eftieof the views of Briggeet al. (2015)
and Capsticlet al. (2015) who indicate that people are not likelyatiopt pro-climate change
behaviour, unless they feel empowered to do soadsulfeel that others in society are also
undertaking similar actions. This lag in climateaobe responsibility is cause for great
concern, and must be addressed in any climate eheagning intervention, as the literature
has clearly demonstrated that individual actionscbmate change is also important and

sorely needed. Spaargaren and Mol (2008) emphtmsenportant role of the individual in
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pro-environmental behaviour. This is underscored-t®derikset al. (2015) who claim that
there is an important role for individuals in ciegtsocial change through the blending of

consumption and citizenship in support of the dnmate change actions.

Climate change-relevant behaviour is not solelyedejent on individuals, and the role of the
collective psychological processes cannot be igh@ferguson and Branscombe, 2010).
Individual level barriers such as uncertainty, latkknowledge and reluctance to lifestyle

change also influence climate change responseifzoreet al, 2007).

Table 5.12: Likert Scale on climate change actioret the individual level (n=618, in %)

RESPONSBILITY Strongly | Disagree | Neutral | Agree| Strongly
disagree agree
1. We can all do our bit to reduce the 73
effects of climate change
2. Climate change will seriously affe 72.7:
our weather
3. | would only do my bit to reduc| 43.3(
climate change if everyone else did
as well
4. The government should provide 28.57
incentives for people to look after
the environment
5. It is already too late to do anythil| 58.7¢
about climate change
6. Climate change is something that 31.96
frightens me
7. I'm unclear whether climate change 50
is really happening
8. Radical changes in society ¢ 50
needed to tackle climate change
9. People are too selfish to 30.21
anything about climate change
10. The evidence for climate change| is 33.67
untrustworthy
11. Claims that human activities are 31.25
changing the climate are
exaggerated

In this study, the Likert Scale was used for resieorts to indicate their level of agreement
(strongly disagree, disagree, neutral, agree ammhgly disagree) on nine climate change
issues, which sought to understand climate chaotyena at the individual level. According
to Table 5.12, respondents in this study beliew #&very individual can take pro-climate
change actions, as 73% of respondents strongly agré 20% of respondents agree that ‘we
can all do our bit to reduce the effects of climalb@nge’. The Chi-square test reveals that
there is a significant relationship between respotsl view that we can all do our bit to

reduce the effects of climate change and only ge(ue0.030). Respondents’ view that we

221



can all do our bit to reduce the effects of climelt@nge is therefore influenced by gender
and not any of the other demographic variables.

The majority that share this view are females, ¢hbstween 31-40 years, those with a
postgraduate degree, employees at the M17-M18 gtiaolse whose work in the SHEQS and
those located in the LOU. This implies that resporid feel in control, it is not too late and
that everybody can do something about climate ahaBgch a response provides a good
basis for including pro-climate change action ftipsill learning interventions as pro-climate
change behaviours are more likely from people whliebe that they are in control of their
lives (Steget al, 2015).

There is great concern about the effects of clinshBnge on weather, as was also indicated
earlier where 54.72% of the respondents raised heeatelated issues such as floods,
droughts, extreme weather events and heat wavdabessnain issue with climate change.
This is supported by 72.73% of respondents whangtyoagree and 19.19% of respondents
who agree that ‘climate change will seriously affear weather’. Such an understanding of
the impacts of climate change will facilitate etiee learning interventions as the Norm
Activation Model and the Value-Belief-Norm Theory Bnvironmentalism indicate that
attention and beliefs are critical for action. Thésunderscored by all key informants who
also expressed concerns about the effect of climhsmge on weather and the onset of

extreme weather events.

In this study, respondents’ climate change behavi®unot dependent on what others do, as
43.3% of respondents strongly disagreed and 20 @&2féspondents disagreed that ‘I would
only do my bit to reduce climate change if everyetse did as well’. Only 13.4% strongly
agreed and 11.34% agreed that their climate chactyens were dependent on the actions of
others. These findings do not support Claygbral. (2015a), who suggest that individuals’
climate change actions are based on what other®orddo not do. Hence providing
suggestions to respondents in this study of th@wsaractions they can take, is likely to be

more acceptable and implemented.

People perceive that they do not have control idewaking pro-environment actions, as
people consider climate change as bad news sudheassing sea level, the increasing
numbers of hurricanes and loss of a beach (Giffé@l5) and people can become less

involved due to the spread of the fear and gloomualtlimate change (Andrewet al,
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2016). Respondents in this study also agree (31).86%irongly agree (27.84%) that ‘climate
change is something that frightens me’. Additiopnaispondents seem to know that climate
change is real and happening as 50% strongly diedgand 27.08% disagreed with the
statement ‘I'm unclear whether climate change alyehappening’. Only 4.17% strongly
agreed that they are unclear whether climate changeally happening. This finding does
not support Briggeet al. (2015) and Capstickt al. (2015) who indicated that many people
consider that climate change is not a crisis ptseas most laypeople perceive it as a threat
and a potential danger to future generations. Simlvs by respondents in this study will
enhance the effectiveness of any climate chang®mifgnintervention, as respondents are
already sensitised to the present impacts of cénctange and having climate change

knowledge promotes public engagement on climatagdh@Geigeet al, 2017a).

It is not practically feasible and politically agtable to radically revise current lifestyles to
address climate (Capstiek al, 2015). However, 50% of respondents in this stsidgngly
agree and 30.21% agree that ‘radical changes ietgare needed to tackle climate change’'.
This view will facilitate strong climate change iacis by respondents, although it is
inconsistent with the earlier reluctance of responsgl to pay more for cleaner energy.
Citizens are more concerned about the negative dimpa&-climate change behaviour will
have on their current lifestyles, and hence anectaht to act (Lorenzorgt al, 2007). This
self-centred attitude is underscored by responderitss study, as 30.21% agree and 26.04%

strongly agree that ‘people are too selfish tomglang about climate change’.

The Chi-square test reveals that there is a sagmifirelationship between respondents’ view
that people are too selfish to do anything abouhate change and level of education
(p=0.039), age (p=0.000) and gender (p=0.022). Redgnts’ view that people are too
selfish to do anything about climate change is eftee influenced by their level of
education, age and gender. The majority that siésesiew are males, those between 60-65
years, those with a secondary school qualificatemployees at the TO4-TO8 grade, those
who work in the GM’s office and those located ie istribution Division Head Office. It is
interesting that lower qualified (secondary scheducation) and lower grade employees
(TO4-T08) also have this perception.

Respondents in this study believe that the eviddaceclimate change can be trusted as

33.67% disagreed and 30.61% strongly disagreedthétistatement ‘the evidence for climate
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change is untrustworthy’. It is therefore likelyathrespondents will engage in pro-climate
change actions easier, as Claytenal. (2015a) suggest that regular pro-environmental
behaviour is enhanced when there is certainty ok laf doubt about climate change.
Respondents in this study tend to accept the &mserof the IPCC (2014) which reported
that human influence on the climate system is claar 31.25% strongly disagreed and
29.17% disagreed with the statement that ‘claine ttuman activities are changing the
climate are exaggerated’. This is an importantifigdas it suggests that the majority of

respondents understand the role of humans in boitng to climate change.

Seven of the key informants underscored this figdiy stating that the main drivers of
climate change included unsustainable habits, huberaviour, more consumption and
energy use, social upheaval, industrialisation pgogulation growth that requires more
resources due to lifestyle and aspirational goBitee Chi-square test reveals that place of
work, department, grade, level of education, agd gander of respondents does not
influence respondents’ view that human activitiess @hanging the climate. The majority of
respondents who had this view are females, thoseeba 31-40 years, employees with an
undergraduate degree, those within the P14-Pl6Ggradpondents who work in the GM’s

office and those located at the Distribution DiersiHead Office.

Some people are of the view that industry, scientsd individuals are responsible for
addressing climate change (Zwick and Renn, 200Bjlevothers in a recent South African
study indicated that government environmental depamts are responsible for dealing with
climate change (Pasquiet al, 2013). Respondents in this study, were to consae
indicate who they trusted to take actions on clemettange which included business and
industry, environmental organisations, Eskom, farail friends, individuals or citizens, local
government, respondents, national government, pe@li government, UN and NGOs or
Civil Society Organisations. In determining who gesdents trust in making any changes
needed to lessen the impacts of climate changpomeents were required to indicate their
views on the scale from 1 (Trust) to 3 (Don’t TrQsor Don’'t Know. Hence there were
multiple responses. Only the responses to 1 (Twmste used in the analysis. According to
Table 5.13, 16.17% of respondents would trust tiedves to make changes needed to lessen
the impacts of climate change, followed by envirental organisations (14.68%) and Eskom
(11.06%). The majority of respondents (18.38%) datkd that they don't trust (3) local

government.
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The Chi-square test reveals that there are nofwigni relationship between respondents’
view that they trusted themselves most to make gémmeeded to lessen the impacts of
climate change and place of work, department, griesdel of education, age and gender of
respondents. Respondents who trusted themselve$ amesthose who work in the
Distribution Division’s Head Office and the MOU, afl departments, those in the GM’s
office, employees at the M17-M18 grade, those Wl highest level of education being

primary school, respondents between 60-65 and fearales than males.

Table 5.13: Trust in making any changes needed tedsen the impacts of climate change
(n=470, multiple responses)

Trust in making any changes needed to lessen theparts of climate Frequency (Tus) Percentage Rark
change
Business and indust 42 8.94 5
Environmental organisatio 69 14.68 2
Eskon 52 11.0¢ 3
Family or friend 35 745 7
Individuals or citizen 28 5.96 9
Local governmer 25 5.32 11
Myself 76 16.17 1
National governme 29 6.17 8
Provincial governme 27 5.74 10
United Nation 39 8.30
NGOs or Civil Society Organisatic 43 9.15
Other (specify 5 1.06 12

National, provincial and local government were ¢deed at the bottom of the list to be
trusted to make any changes needed to lessen piactisnof climate change. According to
most of the focus group participants, the highngatif Eskom could be the employee bias of

the respondents who are employed by the organmsatio

From Figure 5.17, it is clear that while respondemére of the view that local, provincial and
national government were responsible for takingoaston climate change, respondents did
not trust these levels of government to undertdiee riecessary climate change actions.
Interestingly, respondents trusted themselves tbst mlthough they did not see it as their
responsibility to take actions on climate changderé was a close correlation with

responsibility and trust for climate actions fomiéy or friends and individuals or citizens.
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The Chi-square test reveals that there is a sggmifi relationship between respondents’
distrust of national government in undertaking eftenchange actions and OU (P=0.002),
level of education (p=0.039) and age (p=0.000)pBedents’ view that national government
cannot be trusted to undertake climate changeract®therefore influenced by their OU in
which they work, level of education and age. Theonity that share this view are females,
those between 21-30 years, those with an undergradiegree, employees at the P11-P13
grade, those whose work in the Distribution Divis®oExecutive's office and those who are
located at the Distribution Division Head Officehi$ implies that younger employees, those
with a degree and the engineers, professionalsadugors in the Distribution Division are
more critical of government’s actions on climateaige, and could be reflective of the

changing political mood and of those in this graumal in South Africa broadly.
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Figure 5.17: Comparison of who respondents considerre responsible for climate

change actions and who they trust in undertaking anate change actions

In response to the issue of whether governmentcypafiakers (informed by scientific
experts) should decide which measures to adopnstgaelimate change, an overwhelming
82.85% of respondents were of the view that goveminpolicy-makers (informed by
scientific experts) should decide which measuresdtapt against climate change, as opposed
to only 11% who disagreed. On the question of wéretihe public should be actively
involved in deciding what should be done about atenchange, respondents indicated a
desire to be actively involved in deciding what wldobe done about climate change, as

96.3% of respondents were of the view that the ipusthould be consulted and actively
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involved, whereas only 2.87% of respondents thotiggit public should be consulted only,

and not actively involved in climate change initias.

In view of the aforementioned findings, the neaddaonate change learning for employees is
further substantiated and necessary as responcdemsgler themselves as most trustworthy
in taking action on climate change and that thdipubust be actively involved in deciding
what should be done about climate change. Suchifeawill therefore also support more
climate change actions, enable the public to pewtaningful input when consulted and be

actively involved.

One of the barriers that may prevent pro-climatange actions is the lack of reliable
information about climate change (Shackle&tral, 2015). Respondents in this study were
required to indicate which of the following sourct®y considered reliable sources of
climate change information by indicating trust (fijay trust (2), do not trust (3) or do not
know (4) for reliable climate change informatiorusiness and industry reports, Eskom,
family or friends, government reports, the med@erstific reports, the UN, work colleagues
and NGOs or Civil Society Organisations. Hencedhgeere multiple responses on the scale.
From all the different sources listed, Figure Srdicates those that 22.54% of respondents
trust scientific reports to give them reliable imf@mtion on climate change, 13.02% would
trust Eskom and 11.11% would trust NGOs or Civiti8ty Organisations. Tellingly, 23,6%

of respondents did not trust (3) government reports

According to the Chi-square test, place of workpattment, grade, level of education, age
and gender of respondents did not play a role énfitlst choice of respondents for reliable
information on climate change, namely, scientiBparts or their last choice, namely, work
colleagues. The majority of those who chose sdientports were from MOU, those who
worked in the BIPM department, employees in the MK grade, those with a post
graduate degree, respondents between the agesd® Ydars and more males than females.
Respondents with a secondary school level of etucand those who were 18-20 years
were the minority who chose scientific reports aoarce of reliable information on climate

change of all the different levels of education agd groups of respondents in this study.

In this study, work colleagues were not considerddistworthy source of information with

only 5.1% of respondents selecting this option witbre females than males considering
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work colleagues a source of reliable informatioartRermore, business and industry reports
were ranked % and government reports ranked' &s trustworthy sources. This is
underscored by Poortinga and Pidgeon (2003) whgesighat the public tend to mistrust
governments, businesses and industry. In view a$, telimate change learning in
organisation cannot rely on the information empés/esceive from government or business.
It is imperative that this distrust of organisasdor climate change information be addressed

in climate change learning interventions.

People’s willingness to adapt to climate changedesermined by their knowledge and
understanding (Briggeat al, 2015; Shiet al, 2015). This is underscored by Clayteinal.
(2015a) who claimed that changing people's attguatel beliefs by educating and providing
them with information is sufficient to change thaatual behaviour. The public also needs
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Figure 5.18: Source of reliable information on clinate change (n=545, multiple

responses, in %)
access to information on climate change to supglotial initiatives (Campost al., 2017)

and Klenket al. (2015) recommend that to improve the climate cbarggponse, it is

necessary to engage stakeholders and share scierfofmation.
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However, people increasingly trust other peoplesnethose they have not met more than
governments, businesses and other institutions gpofaulus and Hindmarsh, 2016).
Additionally, climate change communications fronthewity sources and information that
continue to instruct or are forced upon peoplelikady to be less successful (Bliwat al,
2015) while Kennekt al. (2016) suggest that the sciences should be theeaid climate
change information. In this study respondents wasked to identify their sources of
information on climate change such as environmegtalps, for example, the WESSA,
Eskom’s Environmental Department, friends or familyovernment departments, the
Internet, newspapers and magazines, public limaredio, school or university, specialist
publications or academic journals, television pamgmes, National Geographic, and NGOs
or Civil Society Organisations. According to Taliel4, 15.32% of respondents obtained
climate change information from environmental gujer example, WESSA, 13.99% from
television programmes, for example, National Geplgig 13.85% from the Internet, 13.65%
from Eskom and 12.93% of respondents obtained tdimehange information from

newspapers and magazines.

The Chi-square test reveals that there are nofwigni relationship between respondents’
choice of environmental groups, for example, WEZSAheir main source of information on
climate change and place of work, department, griesdeel of education, age and gender of
respondents. The majority of respondents who sdeehvironmental groups, for example,
WESSA as their main source of information on clienathange are from the M&O

department, employees at the T11-T13 grade, thasimdna diploma or certificate as their

highest level of education, respondents betwee#(3jears and more males than females.

According to the focus group discussions, Eskonmgifonmental Department was ranked as
the 4" most common source of current information on ctenehange, due to the regular
environmental communiques which the DistributiowiBibn employees receive without any
effort on their part, as they are involuntary résipgs of such business communiques. It is
important for organisations to initiate informatioseeking, as this influences the
organisation’s learning policies and structures rddanet al., 2011). People’s trust is lost
when there is misquoted climate information or emgtimistic claims about future outcomes
and the mistrust of the source or credibility of tlimate change proposed actions, lessens

the likelihood of adopting climate mitigation act®(Carltoret al, 2015).
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The low ranking of specialist publications or acadejournals (8) as a source of current
information on climate change, although respondetssider this a reliable source of
information, could be linked to the limited acce$the public to such publications (van der
Linden et al, 2017). Additionally, government departments asuaent source was also
ranked low (10) in this study and substantiatesgBeiiet al. (2015) and Capstickt al.
(2015) who claim that governments are perceivedascredible in diffusing information.
Additionally, since the source of climate chang®imation for the majority in this study is
from environmental groups, for example, WESSA, soigjanisations will be instrumental in
bolstering the climate change learning programmergenisations rather than relying on

presentations or training from government or thergdic community only.

Table 5.14: Sources of current information on climé change (n=618, multiple

responses)

Source of current information on climate change Frguency Percentage Rank
Environmental groups, for example, WES 44¢ 15.3 1
Eskom'’s Environmental Departmi 40C 13.6¢ 4
Friends or famit 134 457 7
Government departmel 87 297 10
Interne 406 13.85 3
Newspapers and magazi 379 12.93
Public librarie 42 1.43 12
Radic 33¢ 115 6
School or universit 76 2.5¢ 11
Specialist publications or academic jour 10¢ 3.7¢ 8
Television programmes, for example, National Geploic 410 13.99 2
NGOs or Civil Society Organisatic 90 3.07 9
Other (specify 10 0.34 13

For most people, the use of pictures and photograpat depicts climate change issues
equally helps to make climate change actions maiaciive and persuasive, and will
facilitate better participation (Karahan and Rogh#015). It is also important to use more
subtle techniques of engagement (Andreival, 2016). Some of the mediums and methods
used for such climate change campaigns in variausitdes include websites, radio and
television programmes, newsletters, direct mailblipations, social media, web blogs,
movies, video games, online games, advertisemardsters, exhibitions, conferences,
seminars, lectures, environmental awards, theaind, special days, weeks or months of
action (Jonest al, 2015; UNFCCC, 2016), for example, World EnviromnBay (Pang and
Law, 2017). In this study, respondents were asketiéntify their preference for climate

change information from the following list: grapb$ future trends, interactive computer
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displays, Internet pages (for example, an OU webpmmpwing different future outcomes),
more media coverage (for example, articles in neysys, television and pictures of what an
area could look like in the future), posters anafltds, regular e-mails, scientific reports,
seminars and workshops, long courses (more tharday)e short courses (one day or less),
talks by experts or to suggest any other suitidstaat. According to Figure 5.19, 16.98% of
respondents preferred climate change informatiothe form of graphs of future trends,
10.49% favoured talks by experts, 9.74% preferietlies of what an area could look like in
the future, 9.57% desired Internet pages, for exanman OU webpage, showing different
future outcomes and 8.95% preferred regular e-mahere was very little interest in long

(1.71%) or short (5.38%) climate change courseebygondents.

A key informant was of the view that climate chargarning in the Distribution Division
was not effective, as the ‘volume and style of elien change communication was
inappropriate for most employees’, while anotheswé the view that training on climate
change needs to take into consideration the diffdeenguages in the Distribution Division
and address different perspectives. Furthermore, oihthe key informants was very
supportive of the short climate change course anghasised that ‘there needs to be more

climate change communiques and short courses agilar refreshers’.

The Chi-square test reveals that there is a sagmifi relationship between respondents’
preference for climate change information in tharfef graphs of future trends and age
(p=0.005). Place of work, department, grade, I®fetducation and gender of respondents
did not play a role in this preference. The mayorif respondents who selected this
preference for climate change information are eyg®g at the T11-T13 grade, employees in
the M&O department, those having a diploma or fiedie as their highest level of

education, respondents between 31-40 years andmuades than females.
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Figure 5.19: Climate change information preferencén=618, multiple responses, in %)

The pairwise ranking exercise undertaken with tdw$ group discussions indicated that the
top three choices of format for information on dite change were: ‘talks by experts’, ‘short
courses (one day or less)’ and ‘pictures of whataesa could look like in future’ (Table
5.15).

Table 5.15: Combined focus group discussions pairge ranking of climate change

information preferences

Format for information on climate change Frequency Rank
Graphs of future trends 7 9
Interactive computer displays 13 7
Internet pages, for example, OU webpage, showfiegedit future outcomes 12 8
More media coverage, for example, articles in neysps or television 21 6
Pictures of what an area could look like in thartit 26 3
Posters and leaflets 22 5
Regular e-mails 6 10
Scientific reports 2 11
Seminars and workshops 24 4
Long courses (more than 1 day) 1 12
Short courses (1 day or less) 28 2
Talks by exper 31 1
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There is some significant alignment of the focusugr discussions’ recommendations with
responses from the survey as ‘talks by experts‘piotlires of what an area could look like

in future’ were highly rated by both groups.

The need for talks by experts expressed in thidysisi contrary to Kettle and Dow (2016)
and Newellet al. (2015) who were of the view that the public tetalsometimes mistrust
communication of environmental issues and riskenfrexperts. Of greater significance, is
that talks by experts and short courses (1 dags®)Icould address the individual barriers to
pro-climate change action identified by Clayteinal. (2015a) and Lorenzort al. (2007),
namely, uncertainty and lack of knowledge abounate change. The institutional barriers
such as of a lack of capacity, and the limited wst@d®ding of and expertise in tackling
climate-related issues (Ziervoget al, 2014) can also be addressed from having climate
change experts address employees or climate cltangses which are not more than a day
and that do not impact significantly on work timedaother duties. Perhaps short courses
presented by experts will likely be most effectiViis is underscored by Gifford (2011) and
Kabisch et al. (2016) who suggest that working with technical exxp will help citizens

overcome the barriers to pro-climate change behasio

The preference of ‘pictures of what an area coafukllike in future’ for climate change
learning by the respondents and the participantthénthree focus group discussions, is
underscored by Carricet al. (2015) who suggest that visual communication neshibat
portray the future of climate change impacts cobéd a powerful tool for motivating
behaviour change in the present. People are alse mdling to undertake pro-climate
change actions in their local community, if madeasaof the future impacts of sea level rise
and climate change adaptation measures (Eeard, 2014). It is also important to work
within the cultural norms, value systems and compaiion contexts that are meaningful to

the majority of people (Fernandetal, 2016).

It must also be noted that from the focus grougudisions, it emerged that some of the
above-mentioned means or methods such as Inteagespregular e-mails, scientific reports,
and long courses (more than 1 day) have been tniegkrtain organisations to improve
climate change learning, but without much succéhss is underscored by Ziervoget al.
(2014) who suggest that to reach a broad audidifeetieely and credibly, it is essential that

the methods for communicating climate science amghtts are significantly improved from
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past practices. Triangulation of the qualitatived ajuantitative data indicates that for this
study, ‘talks by experts’ are the most suitablefgmence for climate change learning by

Distribution employees.

Additionally, the focus group discussions wereha view that the format of climate change
information indicated in the survey is likely due the TASK and educational level of

employees in the Distribution Division. As indicdtearlier (Figure 5.4), at least 19.2% of the
respondents are at primary and secondary schoel tdweducation and therefore are more
likely to prefer climate change information in si@@nd easy formats. Staff perceptions and
attitudes towards climate change emanating from $hidy indicate that there are varying
levels of climate change awareness and a low dpgdeti pro-climate change action by the

Distribution Division employees.

Since there is a strong link between climate chaveggreness and pro-climate change actions
(Bruggeret al.,2015; Capsticlet al.,2015; Hoffman, 2006; Mobley, 2015; Stegal.,2015;
Stevenson, 2017), the findings in this study ingicéhat the lack of commitment to pro-
climate change actions is indicative of a low lewdl climate change learning in the
Distribution Division. It is therefore imperative thelp employees make the connections,
through robust climate change learning interverstiarsing the key findings from this study.
People are likely to engage in positive environrakattions, when they are aware of the
connection between their actions and climate cha(igiekman and Riemer, 2016).
Furthermore, individuals are more likely to engagenvironmental behaviour when they
believe that they have the capability to help s@mgironmental problems through their own
behaviour, as there is a connection between mioirsing and concern about environmental
problems (Claytort al, 2015a). In designing climate change learningrietions, it is also
important to note that a person’s own habits deejfigct the choices a person makes and
behaviour is influenced more by structural factmsve or external to the individual than by
individual-level influences (Jageet al, 2016). Additionally, it will be important to adels
the importance of gender, traditional and cultisaties, and the diversity of audiences and
languages in climate change awareness in the Risish Division and industry in general,
as these issues have traditionally been ignorediimate change awareness programmes
(UNFCCC, 2016). In this study, demographic issuagehinfluenced the responses to the

climate change questionnaire.
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5.6  The Distribution Division’s climate change progamme and environmental

strategies

Some of the environmental impacts of the distrinutof electricity include the loss of
indigenous and protected trees and plants, pafititd damage to wetlands, streams, rivers,
and heritage sites or artefacts, and the injurymartality of birds from collisions or
electrocutions on overhead powerlines (Eskom, 20184dhis study, respondents were asked
to indicate their level of agreement with the staat that ‘Distribution Division activities
have no to little environmental impact’. From Figub.20, it is evident that respondents
understand that the Distribution Division activitido have an impact on the environment as
31.80% strongly disagreed and 33.60% disagreed thighstatement that the Distribution
Division activities have no to little environmentaipact. Of the 618 respondents, 2.3% did

not rate this issue.

Respondents’ understanding of the Distribution lom’s impact on the environment bodes
well for climate change learning, as people’s wiless to adapt to climate change is
determined by their knowledge, understanding, feedad attitudes regarding climate change
and the environment, both at an individual or cogailevel (Briiggeet al, 2015; Masuckt

al., 2016; Shet al, 2015).
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Figure 5.20: Respondents’ view that the Distributia Division activities have no to little
environmental impact (n=604, in %)

The Chi-square test reveals that there is a sagmifirelationship between respondents’ view

that Distribution Division activities have no tdtlé environmental impact and the department
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in which they work (p=0.020), grade (p=0.007) amhder (p=0.001). Location (OU) and
level of education of respondents did not playla o this view. The majority of respondents
who strongly disagreed with the statement thatristion Division activities have no to
little environmental impact are males, employeethatM17-M18 grade, employees in the
GM'’s office, those having a primary school levelaafucation, respondents between 18-20

years and those working in the LOU.

Temperature, rainfall and wind speeds affects paneastructure and the performance of
powerlines and climate change-related weather s\@etexpected to worsen such conditions
(Ryanet al, 2016). In the electricity distribution industie risks of climate change-related
events include direct physical impacts and vulniiteds such as damage to infrastructure,
equipment and networks (Makhele, 2009), while theraasing intensity of storm events
increases the risk of damage to electric distrdsutines (Wanget al, 2016). In this study,
respondents were required to indicate their lef@lgpeement with the statement that climate
change has no impact (effect, damage) on the Dudion Division. According to Figure
5.21, 45.15% of respondents strongly disagreeddivaate change has no impact (effect or
damage) on the Distribution Division and 35.79%adreed with the statement. In other
words, the majority of respondents are of the vibat the Distribution Division will be
impacted by the effects of climate change. A sipaitentage of respondents agreed (4.18%)
and strongly agreed (4.01%) that climate changenbasipact on the Distribution Division.

Of the 618 respondents, 3.2% did not rate thiseissu

50.00

45.15

45.00

40.00

35.79

35.00
30.00
25.00
20.00

15.00
10.87

N

Strongly Disagree Disagree Neutral Agree Strongly Agree

10.00

5.00

0.00

Figure 5.21: Respondents’ view that climate changeas no impact on the Distribution
Division (n=598, in %)
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The Chi-square test reveals that there is a saamifirelationship between respondents’ view
that climate change has no impact (effect, damageahe Distribution Division and gender
(p = 0.000) only. The department in which respomsievork, grade, age, location (OU) or
level of education did not play a role on this &sstlihe majority of respondents who strongly
disagreed with the statement that climate changenlaimpact (effect or damage) on the
Distribution Division are males, employees at thd4MM16 grade, those in the BIPM
department, those having an undergraduate degesppndents between 18-20 years and
those working in the NWOU. More females than matbsse between 51-60 years and
respondents located in the NWOU strongly agreetidivmate change has no impact on the
Distribution Division. However, key informants wem the view that it is Eskom’s
Generation Division that will be most affected dymate change and not the Distribution
Division, as the Generation Division will have t@nsider alternate cleaner ways of

electricity generation, while reducing the reliamcefossil fuels.

Key informant interviewees indicated that climateaege will impact on the Distribution
Division in the following ways: regulatory requiremts will impose financial and legal risks,
travel will be affected, and the financial impliats include increases in insurance cover for
weather-related losses, damage to infrastructagitat costs will be affected and extreme
events such as heavy rains or droughts could leatistuption of business or impact the
economy. Since respondents are aware that theiligtm Division will be affected by
climate change, it is likely that climate changarteng interventions will be more readily

acceptable and assimilated by employees.

The Distribution Division dispenses electricity ail nine provinces in South Africa, by
building, operating and maintaining distributiorseis such as powerlines, substations and
related infrastructure (Eskom, 2015e). The Distidyu Division employs 15 765 people to
manage, support and carry out all these activiis&kom, 2015a). However, there is a dearth
of research on the contribution of the Distributidivision activities to climate change. In
this study, respondents were required to indida¢é level of agreement with the statement

that the Distribution Division activities do notritabute to the climate change problem.

Respondents indicated that the Distribution Divisaxtivities do contribute to the climate
change problem, as from Figure 5.22, 35.5% strodigggreed and 35% disagreed that the
Distribution Division activities do not contribute the climate change problem. At least 11%
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of respondents were of the view (agreed and styoagieed) that the Distribution Division
activities do not contribute to the climate chapgeblem. Of the 618 respondents, 2.9% did

not rate this issue.

The Chi-square test reveals that there is a sagmifirelationship between respondents’ view
on the Distribution Division’s contribution to clee change and grade (p=0.001) and gender
(p=0.049) only. The department in which respondevisk, age, location (OU) or level of
education did not play a role on this issue. Thgontg of respondents who strongly
disagreed with the statement that Distribution Sl activities do not contribute to the
climate change problem are from the LOU, work ia tBM’s office, are at the M17-M18

grade, those with an undergraduate degree, resptithat are 31-40 years and males.

These responses are a cause for concern, as tleemo a&known documented studies or
evidence that the Distribution Division activitieentribute to the climate change problem.
The Distribution Division has no direct GHG emisso(Scope 1). Emissions in the
Distribution Division are mainly Scope 2, namelyndirect emissions from the use of
purchased electricity in all its buildings and #missions from the Distribution Division’s
fleet of vehicles and Scope 3 emissions which abssif emissions from business travel and
from purchased goods and services (Depetad, 2016; Eskom, 2010b). Respondents’ view
that the Distribution Division contributes to cliteachange indicates a gap in climate change
learning and is an issue that must be addressenyirtlimate change learning interventions

in the organisation.
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Figure 5.22: Respondents’ view that the Distributia Division activities do not

contribute to the climate change problem (n=600, i8%)
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One of the six values adopted in the Distributiani€don is zero harm which implies that the
Distribution Division will strive to ensure that riarm befalls the natural environment and
includes the protection of the environment, redgdine organisation’s environmental and
carbon footprint through monitoring and reducingtigalate emissions, ensuring efficient
water consumption and integrating biodiversity ¢desations into the business (Eskom,
2015e). The focus in the Distribution Division i® tprevent environmental legal
contraventions through environmental training, emvwnental awareness, regular
communication and the effective use of trained qamsl so as to reduce the business

compliance risk (Eskom, 2013a).

In this study, respondents were required to indictteir level of agreement with the

statement that the Distribution Division has googdiemnmental management strategies that
look after our environment. According to Figure 3.22.12% of respondents agreed and
16.58% strongly agreed that the Distribution Dietsihas good environmental management
strategies that look after the environment, alttoweg significant 31.67% were not sure

(neutral). At least 9.62% (strongly disagree arghgiee) of respondents did not support the
view that the Distribution Division has good envineental management strategies that look

after the environment. Of the 618 respondents, Z#Phot rate this issue.

45 212

40 -

357 31.67

30 +
25
20 +
16.58
15
10 +
6.14

Strongly Disagree Disagree Neutral Agree Strongly Agree

Figure 5.23: Respondents’ view on the DistributioDivision has good environmental
management strategies that look after our environmet (n=603, in %)

The Chi-square test reveals that age, grade, gettderdepartment in which respondents
work, location (OU) or level of education did nday a role on respondents’ view that the

Distribution Division has good environmental manageat strategies that look after the
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environment. The majority of respondents who agne#h the statement that Distribution
Division has good environmental management strasetiiat look after the environment are
from the WCOU, work in the GM’s office, are P14-Pjtade employees, those with a
postgraduate degree, respondents between 51-68 gadrfemales. It is noteworthy that
those between 18-20 years and those with a prireaingol level of education as well as
senior employees (SSE/EEE and above and those iDidftribution Division’s Executive's
office) strongly disagreed with the statement thla Distribution Division has good
environmental management strategies that look #iterenvironment. This implies that the
leadership and the recent employees are not cofisieare unaware of the Distribution
Division’s environmental management strategies.usagroup discussions were also of the
view that the leadership in the organisation meatllby example and that there must be buy-
in from senior managers. The lack of confidencawareness of the Distribution Division’s
environmental management strategies by senior gmetoposes a particular challenge for
the Distribution Division, as Andrewst al. (2016) and Hoffman (2006) emphasise the
important role of leaders and managers in promagpirigclimate change actions. However,

this will be difficult due to the lack of commitmieor awareness of senior managers.

The key informants were of the view that environtabmanagement in the Distribution
Division is not of a high standard, is visible inlp a few specific departments, such as
Environmental Management, and that some of theorsador the poor environmental
strategies in the organisation include other piesiin the business such as finance, safety
and energy efficiency, which is in line with theewis of Becket al. (2011) concerning the
key priorities of Eskom currently. There is a n¢ede-align priorities given the scale of the
climate change challenges (Kleekal, 2015) in line with the recommendations of Begum

and Pereira (2015) and Leeal. (2015b) who emphasise climate change learning.

The contrasting views of the survey respondentl thiat of the key informants indicate that
there is a disconnect between employees, and tidse work in the environmental

management space. Respondents’ views could beessila of employee bias or ignorance of
real environmental issues, whereas key informantsy are primarily the environmental
practitioners in the Distribution Division, are moraware due to their knowledge and

experience.
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Climate change is not covered in the Distributiami€don Business Plan and hence there are
no initiatives or programmes to address climatengban the Distribution Division (Eskom,
2013a). In this study, respondents were requirdddizate their level of agreement with the
statement ‘| am aware of the work the DistributiDivision is doing to address climate
change’. According to Figure 5.24, 38.45% agreedl 2 03% strongly agreed that they are
aware of the work the Distribution Division is dgito address climate change but 15.52% of
respondents strongly disagreed and disagreed highstatement. Of the 618 respondents,
1.9% did not rate this issue. The Chi-square tstals that there is no relationship between
awareness of the work the Distribution Divisiondsing to address climate change and
respondents’ age, grade, gender, the departmevitiah respondents work, location (OU) or
level of education. The majority of respondents waigoeed with the statement that they are
aware of the work the Distribution Division is dgito address climate change are from the
MOU, work in the Distribution Executive's OfficereaP11-P13 grade employees, those with
a secondary school qualification, respondents &twie3-20 years and males, while females

strongly disagreed.
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Figure 5.24: Respondents’ view on being aware of ¢hwork the Distribution Division is

doing to address climate change (n=606, in %)

Most key respondents interviewed indicate that theye not aware of the Distribution
Division’s climate change initiatives, although samwere vaguely aware of the Eskom
Climate Change Six Point Plan but not sure how wWas integrated into the Distribution
Division. Furthermore, some key respondents andgagoup participants were of the view

that Eskom's Climate Change Department concentiiatetforts externally, for example,
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with government, with minimal to no internal (emyd@) initiatives. Additionally, key
informants suggested that climate change is nassue that employees can easily identify
with, especially as it appears to be an area ofialation for particular people only, for
example, environmental staff in the organisatiohisTis underscored by Ziervoget al.
(2014) who suggest that climate change has terulée viewed as an environmental issue
and in Eskom and the Distribution Division climatlkange is managed by environmental
professionals and not considered a development.isBhbis vastly different view of the
respondents is likely due to employee bias or ndetstanding between environmental
management issues and climate change. This isaitiekcof the lag in the Distribution
Division employees’ climate change awareness andwledge which provides further

motivation for the dire need of climate changeneay.

To address the reliability of electricity supply,skem has proposed reducing its
environmental carbon footprint, pursuing low carlgpawth opportunities and embarking on
a proactive approach to identify and manage theiteigle impacts of climate change to its
business operations (Eskom, 2012a). There havediedienges in Eskom to implement the
aforementioned strategies, and execution has beeblematic and non-existent in the
Distribution Division (Eskom, 2013a). The organisathas, however, acknowledged that it
is imperative to address climate change issuesudgirantegrated reporting to inform all

stakeholders and via internal engagements and for(lskom, 2015e), which implies

climate change learning.

There are no climate change goals in the Distloubivision presently (Eskom, 2013a) and
there is a paucity of detailed information of enygle’'s response to climate change in
industry (Knight, 2016). It is important, howevés,have employee buy-in for the success of
any climate-related strategy (Depoetsl, 2016; Weinhofer and Busch, 2013). In this study,
respondents were required to indicate their levielagreement with the statement, ‘I
contribute to achieving the Distribution Divisiontiimate change goals in my work’. The
majority of the respondents indicated that theytrute to achieving the Distribution
Division’s climate change goals, as from Figure5543.43% agreed with the statement and
19.3% strongly agreed, while 27.79% were undecid&dleast 9.48% of respondents
disagreed or strongly disagreed that they contiliatthe Distribution Division’s climate
change goals in their work. However, the majorityh@ respondents (62.73%) indicated that

they are making a contribution to climate changéhatworkplace. Of the 618 respondents,
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2.8% did not rate this issue. The Chi-square matals that respondents’ age, grade, gender,
the department in which respondents work, loca@t)) or level of education did not
influence the view that employees contribute taexhg the Distribution Division’s climate

change goals in their work.

Of all the different grades in the Distribution Rin, interestingly the Group Executive,
GMs and Corporate Specialists (SSE/EEE and aboadegj indicated that they do not
contribute to achieving Distribution's climate changoals as they strongly disagreed with
the statement that they contribute to the DistrdsuDivision’s climate change goals in their
work. According to the five age categories involiadthis survey, the youngest, namely,
those 18-20 years indicated that they did not dauti to the Distribution Division’s climate
change goals in their work.
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Figure 5.25: Respondents’ view on ‘I contribute tachieving the Distribution Division’s

climate change goals in my work’ (n=601, in %)

Key informant interviewees and focus group partaig were of the view that there is
minimal to no initiatives in the Distribution Divian to engage employees in climate change
issues, as the focus in Eskom has been on techeichlenergy efficiency due to energy
generation constraints, and not specifically omate change. Once again, the focus group
suggested that respondent’s view on this issuéraagly influenced by their fear of being
considered unsupportive of the organisation’satiites due to employee bias. It is also likely

that respondents are unable to distinguish betvesmironmental management issues and
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climate change initiatives and provides more ewdenf the need for climate change

learning.

It is not easy to get employees involved in clima@nge initiatives, due to the long-term
and complex nature of climate change, and the ressutime and effort) required to get
employees engaged in pro-climate change behaviddeadow et al, 2015). Instead of

forcing employees to be dutiful or obedient regagdpro-climate change behaviour, it is
more important for organisations to adopt differandl interesting ways, to make pro-climate
change behaviour more desirable (Moser, 2016). thufdilly, to achieve climate-friendly

actions in the workplace, such initiatives musiabeactive, convincing, relevant, must make
sense to people and contextualised within peopteftural norms, value systems and
communication contexts (Fernandetizal, 2016). It is also possible for climate changé¢o

implemented by a wide range of employees in anrosgéion (Hoffman, 2006), so climate
change learning in the Distribution Division candesigned for all employees from grade T4
to SEE/EEE, as well as those with primary schoalcatlon to those with a postgraduate

qualification.

In this study, respondents were required to indictteir level of agreement with the
statement, ‘The Distribution Division is doing egbuto address climate change’. According
to Figure 5.26, a significant number of respondéais76%) were undecided as to whether
the Distribution Division is doing enough, while.88% agreed that the Distribution Division
is doing enough to address climate change, and¥d&l8agreed with this statement. It
implies that a minority (23.96%) were of the vielat the Distribution Division is doing
enough to address climate change. Of the 618 respbsy 2.8% did not rate this issue. The
Chi-square test reveals that there is no relatipnbletween respondents’ view that the
Distribution Division is doing enough to addressnelte change and age, grade, gender, the
department in which respondents work, location (OtJevel of education. Employees in the
GM'’s office, and interestingly those in grades 33 and above and females were of the

view that Distribution Division is not doing enougihaddress climate change.

Furthermore, the key informants and focus groupudisions indicated that the initiatives in
Eskom to reduce fossil fuel use, was due to theggnerisis in South Africa, and not a
climate change intervention. However, some goochatié change practices emanated from

this energy efficiency drive, which contributed goo-climate change behaviours of some
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employees in the Distribution Division. The key drhants and some of focus group
participants highlighted the following issues oficern: much of the climate change work in
Eskom has focused on the Generation Division; dentange issues are coordinated by a
single department at the corporate headquarterse titave been few climate change seminars
or workshops due to financial constraints at Eskoworently; there is little or no
communication and commitment to climate change fsemior managers in the Distribution
Division and this is underscored by the findingstimis study, as these leaders in the
SEE/EEE admitted to not contributing to achievinigtfibution Division's climate change
goals; climate change communication across altitisions in Eskom has been problematic
and there has been no climate change learningvartBons undertaken in the Distribution
Division. All these factors contribute to a low w@mstanding of what the Distribution
Division is doing to address climate change or gsitin with environmental issues by the
Distribution Division employees. The Distribution iMion employees need better
information in appropriate mediums to improve theiderstanding of climate change issues
that are relevant to the organisation. Additionalhe findings in this study indicate the need

for organisation-wide climate change learning.
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Figure 5.26: Respondents’ view on ‘the DistributiorDivision is doing enough to address

climate change’ (n=601, in %)

It is not unrealistic for the Distribution Divisioio respond to climate change, as Allen and
Craig (2016) are of the view that the structure apération of modern businesses have many
values and features that can be used to addresatelichange problems. Additionally, the

Distribution Division can contribute to a broadéimate change response in the country, as
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Sabel and Victor (2015) suggest that business sanpday a vital facilitative and capacity
building role in society. The Distribution Divisiocan also support local governments, as
Pasquiniet al. (2013) maintain that business have the capacitgieielop the regulatory
infrastructures that encourage innovation and sigaat the local level. It is also important
for climate change to be integrated into the cdra business as a strategic issue (Engert
al., 2016). Climate change initiatives cannot be aptioor merely for public relations
purposes only, as it has recently emerged that owapanies now understand that climate
change is one of the key drivers for a significahtinge in the way business operates,
primarily due to the influence on market compegtiess and stakeholder concerns (Backman
et al, 2015). This is supported by Pattberg and Wideri§2016) who indicate that the new
ethic in business such as good corporate valueshenceduction of risk are good drivers to

encourage business to assume greater responsgoibti climate change.

The main climate change challenges for businesselside the need to reduce GHG
emissions from their own activities and to also enstand and respond to the impacts of
climate change on their operations (Raral, 2016). Hence it is important for businesses to
evaluate its vulnerability to climate-related efiee¢Gasbarro and Pinkse, 2015), as climate
change can either be positive or negative for fheration of any business (Demertzidis
al., 2015). Business can focus on profits and stititibute to climate change adaptation and
mitigation initiatives (Kolieb and Harrould-Koliel2011). Employee buy-in is fundamental
to the success of any climate-related strategy ¢Peset al, 2016; Weinhofer and Busch,
2013). It is also been argued that the mobilisatibemployees to understand and respond to
climate change, may yield more significant restdtshe climate change challenges and may

be more cost-effective in the long run (Begum aarkRa, 2015; Leet al, 2015b).

In this study, respondents were required to indictteir level of agreement with the
statement, ‘most employees are involved in the rDistion Division’s environmental
management programmes or activities’. The imporissue of employee involvement in the
environmental management programmes and actiwfiéise Distribution Division revealed
that respondents were ambivalent, as 34.51% wargahen this issue, 20.60% disagreed
and 10.21% strongly disagreed that most employeesiravolved in the Distribution
Division’s environmental management programmesctiviies (Figure 5.27). This indicates
that a large percentage of respondents (65.32%)pfatbe view that employees are not

involved in the Distribution Division’s environmeitmanagement programmes or activities.
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More females than males and those between 41-58 yesre also of this similar vievdf
the 618 respondents, 3.4% did not rate this issue.

According to the key informants and some focus grparticipants, the erosion of values
which are taught in the home from customs and pestuhas contributed to employees not
embracing environmental and climate change isaulgs the time and resource pressures in
the workplace does not permit environmental isgsuekclimate change to be a high priority
and that other KPIs tend to trump climate changeses, for example, in the Distribution

Division, technical and safety training for emplegenot climate change-related training, is a

priority.
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Figure 5.27: Respondents’ view that ‘most employeese involved in the Distribution
Division’s Environmental Management Programmes or Ativities’ (n=597, in %)

Additionally, the general findings of this studydioate that:

» the inequality in climate change actions by ped@édford, 2015), for example,
the highest paid Distribution Division employeetswas the Group Executive,
GM and Corporate Specialist were the majority tatse paying higher prices for
energy from wind and solar, while the lowest padpondents, namely, those in
the TO4-TO8 grades, were the minority who opted tfas pro-climate change
action.

» the differing objectives of individuals and grou@g&azemi and Eek, 2008), for
example, respondents’ priorities for society wergede and no distinct trend

could be observed for any particular priority whiclfluences the objectives of
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individuals, namely, 14.88% identified career oib jor employment, while
14.19% identified education and 12.09% identifiaées/ and crime as the most
important issues for society presently.

» climate change actions are not considered a highityr(Lee et al, 2015a), as
opposed to other concerns such as career and @énddistribution Division
employees rated career or job or employment andagun as a high priority for
society, whereas environmental issues were onkemﬁh.

» there is a lack of effective and meaningful climak@ange learning interventions
in the Distribution Division.

Changing attitudes, knowledge and skills of empésy®ill ensure innovative solutions to
problems, and greater involvement of employeesa@dnand Imran, 2013). Respondents’
non-involvement in the environmental managementggammmes and activities of the
Distribution Division provides further motivatioorfthe dire need of climate change learning

interventions in the Distribution Division.

5.7 Conclusion

This chapter presented the analysis and discussidhe results collected from the online
survey questionnaire, the key informant interviems the focus group discussions that were
conducted. The discussion integrated the releviéaraiure and incorporated spatial data.
There were some parallels and variances betweersuhey results, the key informant
interviewees, the focus group participants anditeeature reviewed. The findings were also
considered against the theoretical frameworks ctasnability, stakeholder engagement,
organisational learning such as the Theory of RldrBehaviour, the Norm Activation Model
and the Value-Belief-Norm Theory of Environmentali@nd Climate Change Adaptation
Theory, as it is clear that attitudes, values, diglimotivation and the ability to adapt to

climate change are key ingredients for pro-clintdignge actions.

The demographic profile of this study reflects aymechnical and male-dominated electricity
utility in the South African business landscapee Tindings clearly reveal that education and
safety or crime is priority for society presentigpst people believe that every individual can

take pro-climate change actions such as reducirgiewand planting trees to reduce their
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contributions to climate change; while local, prmial and national government were
responsible for taking actions on climate changeseé organs of state are not trusted,
scientific reports are trusted as a reliable soofcgaformation on climate change, but most
obtain climate change information currently fromvieonmental groups, for example,
WESSA,; talks by experts and pictures of what ara areuld look like in future is the
preferred format for climate change informatione tBistribution Division does have an
impact on the environment, contributes to climatarge but that climate change will also
impact on the Distribution Division; the Distribati Division is not doing enough to address
climate change and employees are not involvederDistribution Division’s environmental
management programmes or activities. Chapter Soviges the summary and the

recommendations emanating from this research endeav
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CHAPTER SIX
SUMMARY OF RESULTS, RECOMMENDATIONS AND
CONCLUSION

6.1  Introduction

There are some initiatives in the Distribution Bien to address environmental challenges
and climate change at the employee level (Eskomi5@0 However, the relevance,
appropriateness or effectiveness of such initiatimechanging behaviour patterns, especially
relating to climate change learning, has not, fittwm review of the Eskom literature, been
determined. According to Lotz-Sisitka and OlvittO{®), workplace-based environmental
education and training in South Africa has beemKkeeeviewed since the promulgation of
the NEMA, especially as this area of environmenmt@hing has been largely overlooked in
the past. Additionally, emerging issues in sociesyich as increased environmental
degradation, increased health risks and new sacidl economic challenges which are all
related to climate change, are being addressethgi&outh African National Qualifications
Framework which has initiated innovative programrteeaddress these issues. Lotz-Sisitka
et al. (2016) contend that in order for effective susditity learning and to ensure
compliance to the range of environmental laws daddards, abilities, knowledge and skills
are required in areas such as environmental issp&mning and administration,
environmental legislation, communications, soaistice or ethics, education and training as
well as monitoring, evaluation and research. As thiudy has shown the Distribution
Division has responded with many general envirortalecapacity building (training and
awareness) programmes to meet minimum legal ragemés to the range of environmental
legislation in South Africa. The lack of climateacige learning initiatives is exacerbated by
the general lack of understanding of climate chaagd its impacts by the majority of
employees and the lack of trained and competentatd change internal training service

providers, as revealed in this study.

This particular research involved a critique of Bistribution Division’s response as well as
the internal capacity building around climate cheagd environmental management towards
responsible environmental behaviour of employeé® dverall aim critically examined the
Distribution Division’s CSI programme with a speécifocus on climate change and the

programmes to modify internal behaviour. The intantwas also to develop a framework
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and programme to address electricity utility-speciflimate change and environmental

challenges systematically.

Given the aforementioned background and the deafrtbtudies that critically examined
climate change learning and pro-climate change\netiin electricity distribution utilities,
this study undertook an incisive examination of Eypes’ behaviour and responses to the
climate and environmental challenges in Africa’sefoost electricity distributor, the

Distribution Division of Eskom Holdings Company.

Chapter Two of this research provided the relevieoretical contexts drawing from
sustainability science, stakeholder engagemengniggtional learning and climate change
adaptation theories. The chapter also reflectedsamne of the barriers to climate change
learning and behaviour. Consequently, the DistrdouDivision is constrained in its climate
change learning initiatives, which has far reachinglications for addressing climate change

within the organisation and broadly in society.

In Chapter Three, a review of the existing literatwas undertaken that covered such issues
as climate change, climate change instruments asiitutions, climate change in South
Africa, industry and climate change, electricitydariimate change, the Distribution Division
and climate change, and climate change and learfkirggn the literature reviewed, it was
clearly evident that humans play a significant raethe contribution of global GHGs and

therefore humans are also pivotal in addressimgaté change.

Chapter Four described the research methodolog@sjpproaches used in this study which
included both quantitative and qualitative techesju The key quantitative technique
employed in this research is the use of the ordingey questionnaire that was undertaken in
all nine Distribution Division OUs to collect theimary data. Qualitative approaches such as
the focus group discussions and key informant wegrs were also utilised to triangulate

findings.

Chapter Five details the methodology used to aeabssd interpret the data collected.
Statistical analysis using SPSS was used to igeatifrelations and reliability of the data,
while graphs and tables were generated to idemdy results and learnings from the

research. The outcomes of the research were dégrated with relevant literature to support
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or challenge the findings of existing and availalilerature on climate change learning in
business. This chapter concludes the study withsstatement of the hypothesis, a summary
of the main points and findings of this researctpl@nations for the findings; the limitations
of the study, implications of the findings for thkroader knowledge base and

recommendations for future research and practali@ations.

6.2 Summary of the key research findings

The main findings of the research are summarise@lation to the objectives presented in
Chapter One. The summary clearly indicates thatdbgectives were achieved and the
research questions that emanated from the objsc{peesented in Chapter Four) were
addressed.

6.2.1 Demographic profile of the respondents

The majority of the respondents were from the NW@Uuhployees in the M&O department
responded the most to this survey and most respggéiad a diploma or certificate as their
highest level of education. In this study, the migjoof respondents were between 31-40
years old. This indicates that the survey resuksfiiom an educated and mature sample of
employees. The response from this age group canb&lsseen to align with Morrison and

Beer (2016) who claimed that middle-aged consuraersnost environmentally conscious.

Male respondents were the majority that particighatethis survey, although the number of
female responses was a higher percentage of thleféonale population in the Distribution

Division than for male employees (Eskom, 2016ak Trger percentage of responses from
females is broadly in line with Ortega-Egetal. (2014) who maintained that women are

significantly more environmentally concerned thasnm

6.2.2 Employees attitudes to life and environmentassues

The findings clearly revealed that what employéesiiht was important for society, such as
a career or job, education, safety or crime andtthaa indicative of current concerns
personally experienced by all citizens in a tramefog country with many historical
challenges. Besides identifying the financial ditwra (which is likely due to the current

global financial recession), employees also indidasimilar priorities for industry or
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business such as career or job, safety or crimeeduadation. There was also some alignment
with what employees considered important for baoitiety and for business.

The environmental issues employees are most coedteabout are water pollution
(contamination of rivers and sea), followed by ewrie weather conditions, for example,
floods, droughts and land pollution (waste anced)tt Given that there is a current water
shortage and restrictions in the country, it isuraisual for employees to rate water pollution
as the environmental issue that they are most enadeabout. Moreover, these concerns are
mirrored in what respondents thought was also itambifor the well-being of global society,
namely, water pollution and land pollution. Emplege level of climate change
understanding was fair, although not sufficientptomote widespread pro-climate change
behaviour as required in the Norm Activation Model trigger appropriate behavioural
response. Employees are also much to very mucheooed about climate change. The
concern expressed is further strengthened by ttieation that employees understood the
main causes of climate change such as emissions iftrdustry or factories, deforestation
(cutting of trees or forests), energy generatiomfifossil fuels (coal, oil and gas), emissions
from vehicles and waste disposal. Most employeese haoticed changes in their local
environment that indicate that the climate is clagguch as hotter summers and water
shortages. Employees also understood that AsidNanth America contributed the most to
climate change, although the majority did not knekch continent was most responsible for
climate change. The majority of respondents wese alvare that Africa and Antarctica will
be most affected by the impacts of climate changarthermore, employees also

acknowledged that climate change is a current iaffeeting South Africa.

6.2.3 Employees choices for responding to climatéange

Interestingly the majority of employees chose tleniing of trees as the main option to

reduce climate change. Second and third behaviotinaices for pro-climate change

behaviour was recycling waste (paper or glass)usingg more energy efficient appliances.

These issues have not been a focus of the Digtiibltivision’s environmental programmes

in the past and therefore represent a new ancestteg approach to climate change learning
in the Distribution Division. Furthermore, most doyees believed that South Africa is not

doing enough to reduce climate change and mostesteg that more needs to be done
concerning education and awareness of climate ehahgchool, government and business

level.
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One of the key recommendations of Eskom’s Climakarn@e Strategy Review (Eskom,
2010a), was that the organisation needed to urideitdernal awareness raising sessions
initially for managers and committees as well a#f stvolved in project approvals and more
broadly in the organisation. This study has rewtahat those proposed internal awareness
sessions have not been done nor are there plgplada to implement the aforementioned

recommendation of the strategy review.

6.2.4 Responsibility for climate change actions

There was no clear indication of whom employeesighd was responsible for making any
changes to lessen the impacts of climate changkegsregarded business and all levels of
government to be more or less equally respondibitgloyees in this study also believed that
individuals had a big role to play in addressingnate change. Grave concerns were also
expressed about weather-related issues such as fldmughts, extreme weather events and
heat waves. Although employees were not sure whesisonsible for making changes, they
clearly did not trust government to make such ckandput indicated that themselves, an
environmental organisation, and even Eskom wereentwstworthy to make the changes
needed to lessen the impacts of climate changeldyegs also considered scientific reports,
Eskom and the UN as the sources of reliable clinshnge information. However, most
employees currently receive such information frami@nmental groups, such as WESSA,

television programmes, for example, National Geplgi@ and the internet.

The Distribution Division has tried various apprbas to environmental learning over the
years, through many short courses (Eskom, 2012twueider, the majority of employees in
this study provided some radical and unusual optioihhow they preferred to learn more
about climate change, such as graphs of futurel$tegalks by experts and pictures of what an
area could look like in the future. ‘talks by exgséand ‘pictures of what an area could like in
the future’ are the format of climate change infatibn for the Distribution Division
employees. However, these formats for environmdetahing in the Distribution Division
have not be considered or used. These choicesfiddrity employees will require novel,
radical and innovate thinking from the Distributiddivision to incorporate such new

approaches to climate change learning.
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6.2.5 The Distribution Division’s climate change ppgramme and environmental
strategies

Employees acknowledge that the Distribution Diwuisiactivities have an impact on the
environment and also understand that climate chaigaffect the organisation. Of concern
though is that employees indicated that the Distiiim Division activities contribute to
climate change, although the Distribution Divisioare activities do not emit GHGs and
there is no documented evidence that the distohutf electricity and the associated
activities contribute to climate change. Employeese also of the view that the Distribution
Division had good environmental management strageghat look after the environment.
Employees’ indication of being aware of the worle thistribution Division was doing to
address climate change and claimed they suppotiedcliimate change goals in the
organisation was also flawed, as there are no sutihtives in the Distribution Division
currently. The majority of employees were not sfithe organisation was doing enough to
address climate change but are of the view thal@mraps were involved in the Distribution

Division’s environmental management programmesaigities.

According to Eskom (2012a), the organisation re®gthe need to align its CSI activities
to that of its business strategies and the commesniivhere the Distribution Division

operates. This study attempted to contribute toartak CSI programme in the Distribution
Division more relevant and meaningful in the contex climate change learning and
environmental management within the organisation td also in the hope that such learning
would be carried over to society at large by treagnumber of employees in the Distribution

Division.

6.3 Recommendations emanating from the study

This section highlights and expands on some of nf@e important recommendations
emanating from this research. Again, the discussoguided by the research objectives of
the study, the survey questionnaire, the key in&orminterviews and the focus group

discussions.

6.3.1 The level of the Distribution Division’s clate change programme
While most employees claimed to be aware of théwuarclimate change initiatives in the

Distribution Division, this is problematic as thisudy has demonstrated that there are no
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climate change programmes in the Distribution Dariscurrently (Eskom 2012b; Eskom,

2013a). The response is indicative of employee diascase of what Moser (2016) terms the
response of dutiful or obedient employees. It iswéver, important that employees

understand and respond to climate change for a pusitive outcome (Begum and Pereira,
2015; Leeet al, 2015b).

Consequently, there is a need to:

* Make climate change communiques simpler using imagewell as more balanced
approaches (Karahan and Roehrig, 2015); it is iatpar that the preferences of the
majority, namely, ‘talks by experts’, ‘short couss@l day or less)’ and ‘pictures of
what an area could look like in future’ be implerreeh to ensure that the climate
change communication is embraced and acceptedr bdsttehe majority. This is
underscored by Carrioet al. (2015) who suggest that visual communication nastho
that portray the future of climate change impaatsild be a powerful tool for
motivating behaviour change. Additionally, the smupf climate change information
for employees must come from scientific reportkdas, the UN and NGOs or civil
society as these were identified as the most feli@ources of climate change
information. There is therefore a great respongjbin the Distribution Division to
ensure that its leaders and the climate changenifgprtrainers have a good
understanding of climate change to be able to geoe@mployees with credible and
useful information.

* Make climate change initiatives more practical amctording to Aunet al. (2016)
and Fernandeet al. (2016), attractive, convincing, relevant and prthe normal
routine or habit of daily life. Programmes to pldrees, recycle waste (paper and
glass) and provision of energy efficient appliancasst be implemented, as these
were the best options selected by the majorityespondents in this study to reduce

their contributions to climate change.

Sustaining climate change learning initiatives oselonger period of time and not for a
limited period, for example, by issuing short e-sait regular intervals throughout the year,
was one of the top five preferences for climatengeainformation by respondents in this
study and supports Scheele (2015) who recommeri@gdcclimate-change communications

be approached in the same way as brand commumisattairthermore, it is understood that
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most people tend to rely on smart phones, table¢sinternet or other ICT for information,
learning and entertainment (Colbettal, 2016).

6.3.2 The Distribution Division’s environmentalatgies and practices

More than 60% of the respondents indicated thaDis&ibution Division activities have an
impact on the environment. Some of the Distributidimision impacts include the loss of
indigenous and protected trees and plants, potiiimd damage to wetlands, streams, rivers,
and heritage sites or artefacts, and the injurymartality of birds from collisions or
electrocutions from the construction, operations msaintenance of the Distribution Division
powerlines. This awareness and knowledge of resggurds a good start, as Maseidal.
(2016) are of the view that knowledge and undedstey; regarding climate change and the

environment are fundamental to individuals’ willivegss to respond to climate change.

6.3.3 Staff perceptions and attitudes towards ¢encange

This study indicated that the extent and levelsliohiate change awareness and involvement
of employees varies across the Distribution Diwisiblost understood the basics of climate
change and the need to respond to the climate ehaimgllenge, while there were isolated
responses that indicated an ignorance of someeokely climate change issues. Of greater
concern though was the employee bias or misundelisig between environmental
management issues and climate change in the Digstib Division as well as that the
majority of respondents indicated that they arerawand contribute to a climate change
programme in the Distribution Division, which ismexistent. It is therefore necessary for
all employees to understand why certain activitiage detrimental effects on the climate and
how it will affect their lives and the business.eTresponses from employees provides the
basis for the need of climate change learning wetetions in the Distribution Division and
that takes into consideration the following:

» climate change experts be invited to address emapkyas this was the main
preference of format for climate change informatiby the majority of
respondents and, according to Ziervogedl. (2014), the lack of expertise is one
of the major barriers that hinders effective climebhange action.

* interesting and vibrant climate change seminarsvaokshops be arranged for

employees.
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e an interactive computer display, such as an e-legrprogramme for climate
change learning be developed and rolled out to @yepls at the appropriate level.

* an intranet page specifically with pertinent climathange information for
employees to access and learn more about climategehat their own pace.

» employee values, habits, emotions and beliefs.

» appropriate and relevant climate change posterdeaiiéts be made available to
employees at various offices or sites.

» leadership to undertake and showcase pro-climaaegehactions, similar to the
recent energy efficiency initiatives in their owonhes.

» employees be consulted and involved when interirmlate change programmes
are developed so that their views are incorporatedeveloping climate change
learning interventions.

Furthermore, it recommended that graphs of futtmeds, pictures of what an area could look
like in the future, relevant, recent and interggtitdeos, and local and personal examples of
climate change impacts experienced by employeemdmde part of talks by experts, the

seminars and workshops and the interactive compligplays.

6.3.4 The challenges and opportunities presentatidognvironmental and climate change
crisis for business in South Africa and for elextyi utilities in Africa
Some of the challenges emanating from this stueytaat:

« Most employees are resilient to change due to iagishabits, beliefs and
practices. Additionally, current employee valuesdjdds and habits are not aligned
to climate change learning and hence many emplogezsinable to internalise
pro-climate change actions and respond appropyiatel

* Increasing the profile of climate change learnim¢prge organisations such as the
Distribution Division is difficult due to other merpressing business priorities
such as technical and financial drivers.

» Financial resources for climate change programmeg mot be readily available,
due to the current economic climate and the exjdfiimancial constraints in the
Distribution Division.

» there are huge logistical challenges in rolling aut effective climate change

programme across large, organisations such theilRison Division, which has
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widely dispersed offices, for example, CNCs inchgdin remote areas and the

different levels of internet access and capac#y #xist in such an organisation.

Recommendations to address the above-mentionelgiopes include:

* pro-climate change behaviours should be made noamélroutine, as suggested by
Gifford (2015);

* incorporate employees’ values and habits into diinchange learning interventions;

» consider climate change learning in different amdvrnways, as Allen (2016) and
Elnaga and Imran (2013) assert that changing d&#uknowledge and skills of
employees requires innovative solutions to probjems

» climate change issues must be integrated into bssistrategy and planning due to
the risks to infrastructure, customer services r@paitation, as the impacts of climate
change has financial and technical implications;

» Undertake a carbon footprint of the DistributiorviSion to better understand the
contribution of the Distribution Division to climathange;

» Undertake further research to compare the climéienge behaviour of affluent
employees across Eskom’s Generation and Transmig3iisions, as well as the
different sectors of South African economic langecasuch as in the water,
transportation, telecommunication and mining sectand

» use social media platforms and ICT, such as clintdi@nge e-learning, to reach

employees spread across the Distribution Division.

6.3.5 Framework for internal climate change capalitilding programmes for electricity
utilities

Eskom’s climate change initiatives are relativegcant and unigue which has focused
primarily on applications and markets for energyicefncy and renewable energy
technologies (Eskom, 2015c). Additionally, the oalynate change indicator used in Eskom
is the annual emissions (in million tons) of £@hich, as reported earlier in this study, is
worryingly increasing with each year. Arnatt al. (2016) are of the view that while
efficiency and renewable energy projects do a messe job of specifying project-specific
performance indicators during the project desigd approval process, these indicators tend
to measure separate project activities or theeatlioutputs rather than the outcomes and the

attainment of broader objectives. Furthermore, spetiormance indicators are sometimes
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not readily measurable or, if measurable, are tackdocumentation as to when, how, or

indeed whether the indicators have been measured.

According to Arnottet al. (2016) and Kabisclet al. (2016), performance indicators are
gualitative or quantitative measures, used to ceflprogress toward achievement of
objectives, whereas Liat al. (2016) are of the view that sustainability indarat measure
broad physical, economic, energy and environmeiaietors at a macro-level. From this
study, it emerged that there is a need for a fraonkevior internal climate change capacity
building programmes with relevant indicators (Tablé&) for the Distribution Division and
similar utilities. There is a need to go beyond risults from individual projects and look at
overall climate change and environmental perforreanparticularly at the employee
awareness level. A robust climate change capaaiilding framework will enable the
Distribution Division to effectively implement Eskos Global Climate Change Policy
(Eskom, 2011a), support the UN SDGs and improveratvenvironmental and climate
change ethic and behaviour of its employees arichatiély reduce the contribution of the

Distribution Division to climate change.

As demonstrated in this study, climate change laasrdaching implications for human
populations, ecosystem services, business andsinfcaure. Additionally, it is evident that
climate change learning, particularly for businask play a significant role in addressing
this global crisis. lka and Donnelly (2017) indieahat capacity building is defined as a
process that improves the ability of a person, groaarganisation or system to meet its
objectives or to perform better, and is a multi-eimional and dynamic process that should
lead to an improvement in performance at each lewvel contribute to sustainability.
Additionally, external environments also influencapacity building. However, climate
change learning is relatively non-existent in basm It is therefore crucial to develop a suite
of indicators of climate change learning, to monind quantify the effectiveness of such
interventions, and to ensure a meaningful contidiputo pro-climate change actions on the
part of business and its employees. An effectiaenfwork to facilitate the development of

suitable indicators is by using the SMART princgp(®awsonegt al. 2016b).

These indicators will cover the two key objectiessanating from this study, namely,

» Build the climate change capacity of employees; and
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* Minimise business and individual GHG emissions.

It is important to also demonstrate progress onesofrthe above-mentioned indicators, for
example, a site specific climate change dashbdaad ttacks progress of the indicators.
Additionally, achievement of targets needs to b&dd to financial incentives, for example,

integrated into employee performance managemetgrayand incentive scheme or through
establishment of an annual climate change awardréitagnises achievement of the agreed

targets.

To realise any objectives of a programme, policymject, Ika and Donnelly (2017) assert
that resources and adequate capacity to use tessarces effectively is required. Moreover,
capacity building is considered vital for sustagibehaviour and reducing reliance on
external assistance. Based on the responses feButkiey questionnaire, the feedback from
the key informant interviews and the focus grougcdssions, the following framework for
internal climate change capacity building prograran@ electricity utility companies is

proposed:

(@) Purpose

The purpose of a climate change capacity buildiaghéwork is to enhance the capacity and
ability of employees to take effective climate cparaction, including the implementation of
adaptation and mitigation actions, and to enablpleyees to provide meaningful input to
climate change proposals at the organisational @mehtry level. In developing these
indicators (Table 6.1), it must be ensured thairideators are cover all the key issues in this

research, makes a meaningful impact to the findiisgsustainable and can be replicated.

(b) Guiding principles for the climate change cafyaouilding programme

0] Management needs to commit resources such radial, staff and time to the
programme to ensure commitment to its successhdmUeet al. (2015) point out that
the support and involvement of senior managemerruisal.

(i)  All stakeholders must be involved in the plamn and implementation phases, as
listening to stakeholder needs and perspectiverding to Klenket al. (2015),
improves the response to climate change. AdditipnBrtiggeret al. (2015) and Shi

et al. (2015) suggested that at the individual or cogaitevel, people’s willingness to
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(iif)

(iv)

(vi)

(€)

adapt to climate change is determined by their kedge, understanding, beliefs and
attitudes regarding climate change and the enviemm

Practical and cost-effective climate changetian which can be realistically
implemented by employees or those within employsekere of influence must be
proposed, in support of Meadoet al. (2015) who indicated that climate change
initiatives that are linked to more familiar issuesd to work best.

Climate change learning goals must be mea$lgeaeported on, independently
verified, and evaluated through the establisheda et of KPIs for monthly or
quarterly performance monitoring.

The outcomes and results of this study shduddused and expanded up for the

development of such a climate change learning progre.

Objective

After the climate change learning programme, enmgssyshould:

(i)

(i)
(i)
(iv)
V)

(d)

understand the science of climate change hetter

appreciate their (and the human) contributiorclimate change;

be able to undertake simple pro-climate charartions in their work and home
activities routinely;

be able to meaningfully influence company amdintry climate change policies and
initiatives; and

take actions to reduce their individual contitibns to climate change.

Scope

The climate change capacity building programme khée for all employees across the

organisation, from senior managers to lower levepleyees, and tailored (in terms of

duration and content) for these specific internaksholders as Ziervogel and Taylor (2008)

were of the view that stakeholders respond to d¢kn@ange according to their particular

experiences and priorities, due to their diffengatvs on climate change.

(e)
(i)

Implementation of the climate change capadiijding programme
Responsibilities
There needs to be mutual commitment by the busiaess employees to this

programme. Facilitators of the climate change ciypdmilding programmes must
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become content experts as well as gain a good stadeling of the business and its
operations.

(i) Finance and operation
Business leaders must ensure that critical ressusteh as a budget, staff, time and
appropriate material are available for roll outhe programme.

(i)  Timeframe
The programme should be run over a twenty fourtmperiod with periodic reviews,
as well quarterly monitoring for progress on tasg&efresher interventions should be
introduced when and if required.

(iv)  Indicators (Table 6.1)
KPIs have been developed for the twin of objectioEbuilding the climate change
capacity of employees and minimising business amtividual GHG emissions,

which includes recommended targets and the expeciiedmes.

® Review

At the end of the two year period, the programmeukh be evaluated for its suitability,
adequacy and effectiveness and to identify areasriprovement for future climate change
learning programmes in the organisation. Theredsarth of evidence or literature on which
elements of capacity are critical to climate chalegening. Hence, the indicators (Table 6.1)
suggested in this study to assess climate chamgity building requires further study and

research.

6.3.6 Policy and programme recommendations

The current climate change research, notably tigirfgs of the IPCC, indicate that it is very

likely that the planet will experience a climateresource shock in the coming years, where
natural disasters will cause massive environmeatad economic damage. Responding
appropriately to climate change, especially in #rea of climate change learning and
awareness, is pivotal although fraught with cha&n This study has provided some
definitive guidelines on how best to enhance clanahange learning in the Distribution

Division. Business needs to elevate climate chage business priority and accelerate
business-wide discourse and action by increasingl@me understanding, acceptance and

support.

263



Table 6.1: lllustrative indicators of climate change capacitybuilding (adapted from
Brownet al, 2001: 28)

Objective 1: Build the climate change capacity ofraployees

Action KPI Target Per Year Output
Develop and roll out Number of climate changeTwo Aware and trained
climate change learningtalks by experts employees;
interventions Number of climate chanc| Three Learnings used to

short courses promote pro-
Number of climate changeFour climate change
communiques issued in the actions

business

Number of sites with climate 50% of all sites

change-related posters

Objective 2 Minimise business and individual GHC emission:

Action KPI Target Per Year Outcome
Prc-climate changi| Number of employees wtr| 20% of | Reduction in GHC
actions have planted a tree (privatelyemployees emissions from

or through the business) business activitie$

Number of recycle centr¢| 80% of all office: | and individuals

established in the business

Energy efficiency requirement100% of all
for the purchase of appliancesontracts o]
or equipment goods purchased

outside contracts

Reduction in electricit'| 5% reduction o
consumption at main offices | previous year's
electricity

consumption

Some key policy and programme recommendations emgnf&om this study are for
business to:
» Prioritise actions to enhance climate change legrand strengthen training systems
within the organisation;
» Ensure that climate change learning is linked td helps to achieve organisational

objectives including climate change mitigation aldptation;
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Identify gaps and help mobilise resources for ctanghange learning interventions
from organisation budget;

Support the creation of a sustainable human resduase to address climate change
learning;

Integrate environmental and climate change issutesail activities in the business to
ensure sustainable outcomes;

Build the capacity of managers with regular climelt@nge interventions or refresher
courses, especially from experts in the field,tbance their commitment and ability
to ensure meaningful leadership on climate change;

Identify climate change champions at each OU angpau their capacity
development, to act as role models for driving ¢chmate change agenda, given that
climate change is only now being embraced as déivela new risk for business and
there is still widespread apathy and lack of urtdeiding about the problem amongst
most managers and employees;

Promote networking, cooperation and coordinatiororgnall internal and external
climate change stakeholders of relevance to thmésss,

Build the climate change capacity of employeesughoappropriate climate change
learning interventions;

Develop a comprehensive and focused climate chaageng plan that caters for all
levels of employees taking into consideration gratkvel of education and
departments in which employees work;

Make the links between climate change and energywaste management, poverty,
gender and health in the climate change learnitegvantions;

Consider an alternative term to climate changeisasy climate change tends to often
be equated with environmental issues and hencenesusly considered not
applicable to everyone; there is a need to breakdolmate change in terms of
locally-relevant terminology, even using indigenousds;

Promote pro-climate change behaviour at the wodeéand at home;

Establish a partnership with an external orgarosafior example, Trees for Africa, to
work with employees to plant a substantial numieraes throughout the business;

and
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» Establish partnerships with local stakeholders agcWWESSA, scientific bodies and
tertiary institutions to ensure that climate chapgegrammes are based on science

and credible information.

Climate change will impact negatively on environitaénsocial and economic sustainability
(Colemarnet al, 2017) which will consequently affect the achieesinof the SDGs. Climate
change learning, as proposed in this study, widhtz a greater awareness and also motivate
the necessary response to limit climate changeis lalso imperative that businesses
implement stakeholder engagement theory with &hemnt internal and external stakeholders
to understand the various barriers to climate cbdagrning and to also ensure that climate
change learning initiatives are accepted and rateu@ey organisational learning theories
such as the Theory of Planned Behaviour, the NoativAtion Model and the Value-Belief-
Norm Theory of Environmentalism must be the congalpframeworks on which any climate
change learning initiative must be based to enthaeffectiveness of the initiatives. Another
important factor to be considered for climate cleamgarning is the varying degree of
adaptive capacity of people. Additionally, adamtatio the impacts of climate cannot be
ignored, while simultaneously attempting to mitgéte increasing amount of GHGs emitted

into the atmosphere through a mass behaviourabehas proposed in this study.

6.4  Limitations
Despite the best efforts of the researcher inghidy, the following were identified as some
of the limitations of this research:

» Due to time constraints, and financial and accésdlenges, it was not possible for
the researcher to make comparisons with other Divisin Eskom or with similar
utilities in Africa or in the world.

» Of the 15 765 employees in the Distribution Divrsiib is likely that less than 6 000
were actually exposed to the survey, due to compitiéeacy and access challenges,
especially for lower level employees in the Digttibn Division.

* Employees could have completed the survey incdyremt did not fill in some
sections adequately due to the varied interpretattw understanding of the
respondents and no assistance was provided to &rtyeorespondents in the

completion of the questionnaire.
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« Learning about climate change is multifaceted aontl anly occurs in the office
environment (Ballantyne, 2016). School educatide|dng learning and community
learning were not considered explicitly in this @asch. This issue is especially
relevant in the South African context, as differemhployees were exposed to
different systems and quality of education dueistonical reasons, particularly in the
environmental education space.

* Environmental and climate change training is najarded as statutory and core
critical training currently in the Distribution Dision as compared to technical and
safety training. Hence, the climate change awareard knowledge of the employees
differs vastly, which likely affected the responseshe survey questionnaire.

» Attendance at the focus group discussions discussi@s entirely voluntary and no
compensation offered for time and travel costsastipipants which contributed to a

low level of attendance of participants from outsile Distribution Division.

The recommendations emanating from this researghnoiabe implemented or tested within
a short time, due to time and cost implicationsisTlherefore, provides the basis for

additional research in this area.

6.5  Concluding remarks

Climate change is likely to have a strategic impattgrowth, survival and performance of
businesses across a wide range of organisationssamare likely to affect activities that

form the core business such as the electricityridigton industry. The impact of climate

change is multi-faceted for business as it involuesponding to the impacts of climate
change on business infrastructure, services, ptedauad customers, as well as complying

with a range of climate change-related regulations.

This study focused specifically on climate charegrhing in the Distribution Division of the
Eskom Holdings Company. It is important that furtleudies be conducted to compare the
climate change learning in the Distribution Divisior Eskom wide with the climate change
learning of employees in other industry or withestbusiness or with distribution electricity
utilities in other parts of the world, as all thesanstituencies have a vital role to play in

responding to climate change.
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According to Bagozzi (2015), although the IPCC m&paare a collection of scientific
consensus, much of this scientific evidence costhitherein is watered down during the
various political negotiations, as sensitive climahange challenges for governments often
gets taken off or diluted by country representativehis therefore has a negative impact on
the climate change response required from govertsnas evidenced by the very slow
progress in reducing GHGs since the Kyoto Protamfoll997 (UN, 2015). Since most
governments are lagging in their actions, it thenebecomes imperative to mobilise citizens
to respond to climate change for two main reasaasely:
» Citizens, as consumers, have a significant rolplay in reducing global warming
(Clarke,et al.2007; Spaargaren and Mol, 2008; Giddens, 1991); an
» Citizens, as key stakeholders play an importamst iminfluencing governments (Barr,
et al, 2011a).
However, citizen actions can only be done througproved and innovative climate change

learning.

The conceptual framework used in this study couotéb substantially to a greater
understanding of climate change learning partityler the electricity distribution industry.
This research supports the findings of other sehol@ho indicated that climate change
learning and response is generally poor amongst pexsple, including workers and that
there are some specific interventions that areirequo enhance climate change learning in
the work environment. A range of innovative optionsust be considered with the
involvement of all relevant stakeholders to fin@giical and meaningful options for climate
change learning and response. This thesis hasatedidhat there are numerous challenges
for mobilising citizens, especially employees ingka businesses, to respond to the climate
change challenges. However, this research hagpedsaed some direction on what and how
climate change learning must take place in ordeerieure an effective and sustainable

response to the global climate change crisis.

Technology, global agreements or government palioie climate change are not likely to be
the panacea to the climate change crisis. Suchoappes are fraught with problems and
challenges, as indicative of the continued ris&HGs in spite of all of the global initiatives

over the past twenty-five years. There is a needléwelop appropriate climate change

learning programmes for business and ensure thaetare fully implemented to respond to
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the climate change crisis. Employee access to aateand reliable information, scientific
reports and technical and managerial competencatak for an effective climate change
learning programme across the organisation. Depgnain the different level of employees
and departments, specific strategic actions cataken to improve learning on the issues of
climate change, aligned to the theories of orgaioisal learning, while at the same time
strengthening the capacity of business. Climatengbais manifested in environmental
degradation, floods, droughts, dwindling forestsl alying animals and this is how most
people view climate change. However, climate chaogetributes to increasing poverty,
affects human health and has serious implications businesses, infrastructural
developments, the economy and national securitynd@® change must therefore not be
viewed as an environmental issue but as humanstigtevelopmental, safety and health
issues. Rebranding climate change will contribategaining traction of this serious issue
especially with employees in large organisationsowtave generally not be aware or

involved in climate change issues. A better termh@ps is human survival.

In order to ensure a robust response to humanvsliagaptation and mitigation, the need for
training and capacity building of employees musphesued with a new zeal and paradigm
shift from the business as usual scenario. Faitudo so, will lead to irreversible damage to
the planet that will compromise the long-term smsthility of a business, as well as severely

threaten the survival of humans on planet Earth.

We may not be able to solve the problems of humewival soon, or reach all the sectors
that must respond to the human survival challebgethis study aims to contribute towards
minimising the impacts of employees in a large orggtion and guiding employees to make
pro-human survival decisions under their spheraftience, through an increased awareness
and behaviour modifications. To do this, we neeshdt in consumer behaviour and that
means more and better human survival learninghiisrimportant sector of society, namely

employees in business, such as an electricityyytibr example, the Distribution Division.
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APPENDICES

Appendix 1: Climate Change Learning Survey Questionaire

Section A: Demographic profile of respondents

Please indicate where you work:
Western Cape Operating Unit
Eastern Cape Operating Unit
Free State Operating Unit
Northern Cape Operating Unit
North West Operating Unit
KwaZulu-Natal Operating Unit
Gauteng Operating Unit
Mpumalanga Operating Unit
Limpopo Operating Unit
Distribution Head Office

Ooooooooogdg

Please indicate your department:

Asset Creation

Operations & Maintenance

Safety, Heath, Environment, Quality and Secy®MEQS)

Business Integration & Performance ManagemelRB

Industry Support

General Manager’s Office

Distribution Executive’s Office

Business Partner (Human Resources, Finance, @oeialy Communications)

Oooo4gooogog

Please indicate your band:
SSE/EEE and above
M17-M18
P17-P18
S17-S18
M14-M16
P14-P16
G14-G16
P11-13
T11-T13
T9-T10
T4-T8A3

Other

Ooooooogogogoogg

Please indicate your highest level of educaticompleted:
Primary School

Secondary School

Diploma/Certificate

Undergraduate degree

Postgraduate degree

Other
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A5. What is your age group (in years)?
(1 18-20
[l 20-30
[1 31-40
[1 41-50
[1 51-60
[l 61-65
A6.  What is your gender?
0 Female 0 Male
Section B: Attitudes to life and environmental issas
B1. (a) Which are the most important issues (tofpbociety at present?
(b) Which do you think are the most important iss(tep 5) for industry/business in
general at the moment?
Please TICK the most important ones from the ktow.
ISSUES MOST IMPORTANT MOST IMPORTANT FOR

FOR SOCIETY

INDUSTRY/BUSINESS

Career/job/employment

Conflict and war

Corruption

Education

Environmental issues

Famine and hunger (food
security)

Financial situatio

Healtt

Population growt

Poverty

Quality of life

Safety and crim

Other (specify

B2.

Which are the most important environmental issuesttat you experience or impacts on

your life at present?

Please TICK your answer on a scale ranging fromoti(nportant at all) to 5 (very

important) or Don’t Know (DK)

ISSUES

Air pollution (from factories an
cars)

Chopping down of trees/forests

Extreme weather conditions, e,
floods, droughts

Fossil fuel use

Genetically modified crops

Hazardous waste  (chemica
radioactive, medical)

v

Land pollution (waste, litte

Loss of wildlife (animals

Nuclear powe

Ozone depletic

Pesticides and herbicic

Poor farmingpractice

340



B3.

B4.

B5

B6.

B7.

Population explosic

Povert\

Traffic congestio

Water pollution (contamination ¢
rivers, sea)

Other (specify)

How important do you think the following environmental issues are for the well-being of
global society in general?

Please TICK your answer on a scale ranging fromotimportant at all) to 5 (very
important) or Don’t Know (DK)

ISSUES 1 2 3 4 5

DK

Air pollution (from factories and cal

Chopping down of trees/fore

Extreme weather conditions, e.g. floods, drou

Fossil fuel us

Genetically modified crog

Hazardous waste (chemicals, radioactive, mec

Land pollution (waste, litte

Loss of wildlife, e.g. rhinc

Nuclear powe

Ozone depletic

Pesticides and herbicic

Poor farming practict

Population explosic

Poverty

Traffic congestio

Water pollution (contamination of rivers, s

Other (specify

Please rate your level of understanding of climatehange.
Please TICK your answer on a scale ranging fromoih{ng at all) to 5 (a lot) or Don’'t Know
(DK)

. 1 | 2 | 3 | 4] 5 | DK]J

What do you think climate change isPlease describe this in your own words.

Are you concerned about climate change at present?

Please TICK your answer on a scale ranging fromoL rhuch at all) to 5 (very much) or
Don’t Know (DK)

1 [ 2 [ 8 [ 4 [ 5 | DK]J

If you are concerned about Climate Change, what arthe main issues for you?
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B8.  Which of the following do you believe are the maircauses of climate change?

ISSUES NO IMPACT LITTLE SIGNIFICANT
IMPACT IMPACT

Changes in laneuse

Deforestation (cutting of trees/forests)
Emissions from industry/factories
Emissions from vehicles (cars, trucks,
buses)

Energy generation from fossil fue
(coal, oil, gas)

Natural changes in clime

Nuclear testin

Ozone layer depletion from CF
Volcanic eruption

Wastedispose

Human consumption patte!

Other (specify

B9. Have you noticed any changes in your area/communitguring the time that you have
lived there, which may suggest that the climate ishanging?

YES NO DON'T
KNOW

B10. Which continent is likely to be most affected by Ginate Change?
Africa

Antarctica

Asia

Australia

Europe

North America

South America

Don’t know

Ooooooogo

B11l. Which continent contributes the most to Climate Chage?
[0 Antarctica

[ Asia

[ Australia

[1 Europe

[7 North America

[1 South America

0

Don’t know

B12. Which, if any, of the following have you noticed (elating to where you have lived) which
may suggest that the climate is changing?

CHANGES YES NO DON'T KNOW
Colderwinters
Cooler summel
Hotter summel
Milder winters
More erosiol
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B13.

B14.

C1.

Cc2.

Cs.

More frequent violent weath

More storms and floot

Pattern of seaso

Water shortage

Other (specify

Do you believe that climate chan

ge will affect SohtAfrica?

YES

NO

DON'T
KNOW

Climate change will affect South Africa......

NOW

IN THE
FUTURE

DON'T KNOW

Section C. Options for managing climate change

Would you be prepared to change your behaviour toeduce your contribution to
climate change in any of the following ways?

ISSUES

YES

NO SOMETIMES

ALWAYS

NOT
APPLICABLE

Using renewable energ
sources such as solar a
wind

<

Paying higher prices fc
energy from wind and sola

L

Planting trees

Recycling waste (pape
glass)

.

Reducing air travel

Reducing car travel

Reducing waste disposal

Using more energy efficien
appliances

—

Consuming less

Changing eating/dietar
patterns, e.g. less me
consumption

Other (specify)

Are you satisfied that our country is doing enougho reduce climate change?

YES

NO

DON'T
KNOW

If not, what more should be done?
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D1.

Section D. Responsibility and trust

Whom do you think should be responsible for makingny changes to lessen the impacts

of climate change?

Please TICK your answer on the scale from 1 (hégiponsibility) to 3 (no responsibility) or

Don’'t Know (DK) below.

RESPONSBILITY HIGH SOME NO DON'T
RESPONSIBILITY | RESPONSIBIILTY | RESPONSIBILITY KNOW
() 2 (©)
Business and industry
Environmental
organisations
Eskon

Family/friend:

Individuals/citizen

Local governmet

Myself

National governme|

Provincial
government

United Nation

NGOs/Civil Society
Organisation

Other (specify)

D2.

Please indicate how much you agree or disagree withe following statements about

climate change by ticking_one box on each row

1. Strongly disagree 2: Disagree 3. Neutral 4. Agree 5: Strongly agree
NO. RESPONSBILITY Strongly Disagree Neutral Agree Strongly
disagree disagree
1. We can all do our bit to reduce t
effects of climate change
2. Climate change will seriously affe
our weather
3. I would only do my bit to reduce
climate change if everyone else did|as
well
4. The government should provil
incentives for people to look after the
environment
5. It is already too late to do anything
about climate change
6. Climate change is something that
frightens me
7. I’'m unclear whether climate change
really happening
8. Radical changes in society are nee
to tackle climate change
9. People are too selfish to do anything
about climate change
10. | The evidence for climate change|is
untrustworthy
11. | Claims that humanactivities are
changing the climate are exaggeratgd
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D3. Whom would you trust in making any changes neededtlessen the impacts of climate
change?
Please TICK your answer on the scale from 1 (TrasB) (Don’t Trust ) or Don’'t Know.

RESPONSBILITY TRUST (1) [ MAY TRUST (2) | DON'T TRUST (3) DON'T KNOW

Business and industry

Environmental
organisations

Eskon

Family/friend:

Individuals/citizen

Local governmet

Myself

National governme|

Provincialgovernmer

United Nation

NGOs/Civil Society
Organisations

Other (specify)

DA4. Do you think that government policy-makers (informed by scientific experts) should
decide which measures to adopt against climate chga?

YES NO DON'T

KNOW

D5. Do you think the public should be actively involvedn deciding what should be done
about climate change?
Please TICK the answer that best reflects youriopin

Public should be consulted and actively involved
Public should be consulted only
Public should not be consulted

D6.  Whom would you trust most to give you reliable infomation on climate change?
Please TICK your answer on the scale from 1 (TrasB (Don't trust) or Don’t Know below.

SOURCE OF TRUST (1) MAY TRUST (2) DON'T TRUST (3) | DON'T KNOW

INFORMATION
Business and industry
reports
Eskon
Family/friends
Government repor
Media
Scientific report
United Nation
Work colleague
NGOs/Civil Society
Organisations
Other(specify’
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D7.

D8.

Where do you get most of your current information @ climate change from?

Please TICK any that apply from the list below.

SOURCE OF INFORMATION TICK

Environmental groups, e.g WES

Eskom’s Environmental Departm

Friends/famil

Government departmel

Interne

Newspapers and magazi

Public Librarie:

Radic

School/universit

Specialist publications/academic jourr

Television programmes, e.g. National Geogra

NGOs/Civil SocietyOrganisation

Other (specify

In what format, if any, would you prefer to be provided with information on climate
change from Eskom, to help you decide what you shizlido about it?

Please TICK any that apply from the list below.

FORMAT OF INFORMATION

TICK

Graphs of future trends

Interactive computer displays

Internet pages, e.g OU webpage, showing diffefténte outcomes

More media coverage, e.g. articles in newspafjéfs,

Pictures of what an area could look like in theifa

Posters and leaflets

Regular e-mails

Scientific reports

Seminars and workshops

Long courses (more than 1 day)

Short courses (1 day or less)

Talks by experts

Other (specify)

Section E: Eskom, Distribution’s climate change prgramme and environmental

Please rate your level of agreement with the fdalhgustatements with regard to climate change inriDigtion:

strategies

1: Strongly disagree 2: Disagree 3: Neutral 4: Agree 5: Strongly agree
NO. RESPONSBILITY Strongly Disagree Neutral Agree Strongly
disagree agree
1. Distribution activities have no to little
environmental impact
2. Climate Change has no impact (eff
damage) on Distribution
3. Distribution activities do not contribu
to the climate change problem
4. Distribution has good environmental

management strategies that looks after
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our environmer

| am aware of the work Distribution
doing to address climate change

| contribute to achieving Distribution’
Climate Change goals in my work

[

Distribution is doing enough to addregss
climate change

Most employees are involved
Distribution’s environmenta
management programmes/activities
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NAME:

Appendix 2: Key Informant Interview Guide

POSITION:

OR G ANIS AT ION: ittt e e e e et et e e et ettt et et e e e e e e
TEL.: CELL

= T

1. What is your understanding of climate changeitmidnpacts?
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How does climate change impact on industryinass?

Do you think that industry/ business generatig Eskom in particularly is responding to climate
change challenges?

In particular, how is Eskom attempting to chapgactices and behaviour in the workplace to negpo
to climate change?

Please can you provide details of specific plainateggies, training interventions, etc. Also, pkeesfer
to the communication and information disseminatitvategies that Eskom is embarking on to provide
more information on climate change to the staff gaderal public.

Are you aware of Eskom’s climate change prognenand environmental strategies? If so, which are
you aware of and can you comment on their effentgs?

What are the challenges to changing workpla&tebiour to reduce industry contribution to climate
change?



10.

11.

12.

What recommendations can you make to imprakeid’'s response, particularly to change staff
behaviour?

What indicators can be developed to improve clinchEnge capacity building in Electricity
Distribution Utilities?

What recommendations can be made to ElectricityriDigion Utilities to be more responsive to
climate change and environmental management?

Is South Africa’s electricity distribution indtry responding appropriately to the looming cliena
change crisis?
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Appendix 3: Focus Group Interview Schedule

Background Information

Number of participants:
Date of interview:
Interviewer:

Note taker:

Interview start time:

Interview end time:

Knowledge about employees in Distribution

1. What is the total number of employees in Distribntand what is the approximate

number of employees per OU?

Why did some OUs have better response rates telimate change survey than
others?

What are the possible reasons for some departraadttask grades responding better
than others?

What factors influenced the gender and age groupapbrity of the respondents?

Attitudes to life and environmental issues

Which are the most important issues (top 5) foietg@t present?

Which are the most important issues (top 5) foustd/business in general at the
moment?

Which are the most important environmental issued employees experience or
impacts on their life at present?

What is employee’s level of understanding of cliemahange and what is their own
view of climate change?

Are employees concerned about climate change aatlavé their specific concerns?

Options for managing climate change
What would you be prepared to do personally to cedgour contribution to climate

change?

. What are employees’ views on SA’s climate changpoase?
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Responsibility and trust
Who do employees think should be responsible fdkinggany changes to lessen the

impacts of climate change?

2. What are employee’s views on a range of climatengbactions?

© N o O

Who do employees trust in making any changes neéalddssen the impacts of
climate change?

What are employee’s views on government policy-msikénformed by scientific
experts) decisions on which measures to adopt stgelimate change?

What is employee’s view on public involvement dais about climate change?
Who do employees trust most to give them reliatlermation on climate change?
Where do employees get most of their current cknciiange information from?

What are some good methods/ways that Eskom coelteash employees about
climate change?

Eskom (Distribution’s) climate change programme andenvironmental strategies
What are employees’ levels of agreement on the aténchange actions in
Distribution?

. Challenges facing Distribution

What are some of the challenges facing Distribufonnitiating a climate change
programme
What other issues are important for Distribution donsider regarding climate

change?

THANK YOU FOR YOUR PARTICIPATION AND CONTRIBUTIONS
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Appendix 4: Focus Group Discussions Participant Irdrmation and Consent

NAME (OPtONaAI): ettt et e e e e e e e e et e e e

ORGANISATION/OU: .......cevveenee. DEPARTMENT: ...
POSITION: ..o TASKLEVEL: ...,
AGE: ... GENDER: ...

You have been asked to participate in a focus gdisgussion relating to Climate Change
Learning in Distribution, Eskom. The purpose of tlieup is to try and understand why there
is a poor response to climate change by industrgl@rees (and by extension, citizens) in
spite of the evidence of climate change and to idenshow climate change response in
Distribution can be enhanced.

The information learned in the focus group disaussiwill be used to design a practical
climate change programme for Distribution to engheg the organisation makes meaningful
contributions to pro-climate change behaviour.

You can choose whether or not to participate in fibmus group and stop at any time.
Although the focus group will be tape recorded, rymsponses will remain anonymous and
no names will be mentioned in the final report.efiéhare no right or wrong answers to the
focus group questions. We want to hear many diftevéewpoints and would like to hear
from everyone. We hope you can be honest and ®ask when your responses may not be
in agreement with the rest of the group. In resgecteach other, we ask that only one
individual speak at a time in the group and thapomses made by all participants be kept
confidential.

Thank you for your involvement and contributionghits important issue for industry, and in
particular for a distribution electricity utility.

| understand and agree to participate fully underdonditions stated above:

Signed: Date:
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Appendix 5: Sample of TASK grade and related job ties in the Distribution Division

TASK Grades in Distribution Typical Job Titles

SSE/EEE Group Executive, General Manager, Corp&pgeialist

Zone Manager, Industry Support Manager

Portfolio Programme Manager, Maintenance Supporidder

M17 - M18 Network Engineering Manager, Network Planning Manag

Land Development Manager, Network Maintenance Mamnag

SHEQS Manager

P17 - P18 Chief Engineer, Senior Professional, Gtuekor

S17 - S18 Senior Specialist, Senior ConsultantsGlamt

Senior Advisor Projects, Power Systems Manager,

Occupational Health Manager, Security & Safety Mena

Major Engineering Works (Construction) Manager,

Project Manager, Senior Advisor Electrical, Netwbtaintenance

Manager, Electrification Manager, Power Plant Maiaihce

Manager, Plant Sector Manager, Environmental Manage

M14-M16 Manager, Senior Advisor Technical Auditing, Netw&ctor

Manager, Contracts Manager, Senior Advisor BusiSéisgegy,

Design Engineering Manager, Project Support Mandgsource

Management Manager, Technical Support Manager, diletw

Protection Manager, Senior Advisor Business Imprerg,

Land & Rights Manager, Control Plant Maintenancenddger;

Network Controling Manager, Live Line Manager,

P14 - P16 /G14 - 15 Senior Engineer, Senior Teabist| Senior Advisor

P11 - P13 Engineer, Professional, Advisor

Engineer, CNC Senior Supervisors, Senior Techsic@fiicer,
T11-T13

Project Co-ordinator, Land Surveyor, Advisor

Junior Technicians, Clerk of Works, Principal TechiOfficial
T9 - T10

Assistant Officer, Works Co-ordinator

Administrative Support, Secretaries, Storekeeper
T4 - T8 Construction Official, Assistants to Technical s,

Security Inspector
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