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Abstract 

Tropical deforestation threatens both the livelihoods of people that inhabit forests and the 

environment. The Mezimbite sustainable indigenous forestry project in Mozambique aims to develop 

livelihoods and use community forest resources in a sustainable manner by harvesting timber and 

non-timber resources at an environmentally sustainable rate. The project brings together a private 

company, two communities that own forest resources, workers from other communities, and funding 

from external sources. Livelihoods are developed by transforming forest resources into a wide range 

of products such as furniture, doorframes, bracelets and household goods. 

A value chain analysis of two of the projects most important product categories in terms of 

revenues, designer bracelets and furniture, reveals that the project captures important economic rents 

that give it the potential to become economically sustainable. The design and training skills of the 

project leader and the skills of turners and carpenters (human resource rents), combined with access 

to high quality hardwoods (natural resource rents) result in quality products of unique design that can 

be sold in high-end markets in Europe, the US and South Africa. These products can realise high 

margins because they are competitive with similar products that are less environmentally or socially 

friendly. The project also has access to marketing agents at reduced cost (marketing rents), while the 

personal network of the project leader (relational rents) brings in private customers to buy furniture, 

interior decorators who resell furniture, bracelet retailers, and a marketing agent. The environmental 

and social character of the project helps to secure the cooperation of the agents, gives the project 

access to grants from foundations and NGOs (financial rents), and it ensures access to niche markets 

of environmentally conscious consumers in Europe and the US. 

Unfortunately, there are no infrastructural rents as the project site is not connected to the 

electricity grid, and no fixed telephone, fax or email is on site. It is also far away from markets, which 

leads to long delivery times and high transport cost, especially for furniture. 

A number of recommendations are made in order to increase sales and strengthen the 

project's economic sustainability. These recommendation relate to functional, product and process 

upgrades of the value chain. Firstly, the project should consider bringing its furniture into retail stores 

to reduce dependency on relational rents, which requires development of a standard furniture 

collection with a catalogue. This also requires stocking furniture closer to the markets in the US, 

Europe and South Africa to reduce transportation cost en delivery times. Secondly, the bracelet 

collection should be reduced to small limited editions that change every twice a year. Thirdly contact 

with customers, agents and retailers should be improved, for instance by establishing a small office in 

the nearby city of Beira with email, fax and telephone and of a dedicated sales person. 

The amount of wood that can be harvested under the sustainable management plan is large 

enough to deal with an increase of furniture and bracelet production. However, it remains unclear 

whether the economic benefits are large enough for the community to keep their support for the 

project. Only a small percentage of the sales revenues of the bracelets and furniture flow towards 

members of the forest communities and most jobs are created outside the community. I recommend 

that the project consider employing more people in the Mezimbite Forest Centre from the participating 

communities. In spite of low employment rates, community members receive fruit trees from the 



nursery, degraded woodlands are reforested and income is derived from the sales of the other 

products manufactured in the project. An increase in sales and production would lead to higher 

benefits and more employment. A recommendation is that further monitoring and evaluation of the 

project take place to ensure dual goals of economic development and sustainable use of forest 

resources is achieved. 
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Chapter 1: Introduction 

1.1 Introduction 

The rate of deforestation is high in tropical regions such as the Miombo woodlands in Southern Africa. 

Large areas are cleared or degraded because of agricultural usage and charcoal burning. There is 

overwhelming evidence that many people in tropical regions depend on forests and woodlands for 

their livelihoods1 and the loss of woodlands threatens both the environment and livelihoods of people 

that are dependent on forest products (Adams 2001, Pearce and Brown 1994, Shepherd et al. 1993). 

If forests are to be preserved, ways need to be found to convert the value of forest into clear benefits 

for people making decisions over the forest. A number of community based sustainable forestry 

projects in southern Africa have shown some degree of success in forest preservation and creation of 

those benefits2. However, these benefits consisted mainly of direct usage of the natural resources by 

the local community members. An important question is how can cash income be generated through 

processing of forest products and marketing of these products in markets outside of the community. 

The Mezimbite sustainable forestry project in Mozambique aims to preserve the indigenous forest by 

providing local communities with economic incentives to manage the forest in a sustainable way. Not 

only are forest products harvested at sustainable rates, they are also transformed into a wide range of 

products such as furniture, doorframes, and accessories that are sold in domestic and international 

markets. The project appears to be economically, socially and environmentally sustainable. This 

research aims to analyse the economic sustainability of the project. It will use value chain analysis to 

find out how its most important products in terms of income are marketed and how much of their 

economic value is captured by people from the local community. It will try to uncover the specific 

factors (rents) such as skills and natural resources which enable the project members to earn their 

income and estimate the sustainability of these incomes over time. The research thus attempts to give 

new insights in the economic sustainability of the project, and tries to determine whether this specific 

project model will be able to create incomes for local community members elsewhere in the region 

while preserving the forest. 

1.2 Development challenges of Mozambique 

This section provides information portraying some of the social and economic development 

challenges faced by Mozambique, providing the broader context in which the Mezimbite project 

operates. 

1 Clarke and Grundy (2004), Dovie (2004), Ellery et al. (2004), Kyle (2004), Lawes et al. (2004), Moshe (2004), 
Sahwney (2004), Shackleton et al. (2004), Shackleton and Shackleton (2004), Shackleton and Steenkamp 
(2004), Jones (2003), Nhantumbo et al. (2003), Anstey and De Sousa (2002), Mugabe et al. (2001), Wily (1999), 
Wickramasinghe (1997), Rietbergen (1993) and Shepherd et al. (1993). 
2 See for instance the studies of Jones (2003), Nhantumbo et al. (2003), Anstey and De Sousa (2002), Mugabe 

et al. (2001), Wily (1999) and Wickramasinghe (1997); these studies will be discussed in Chapters 1 and 2. 
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After almost five centuries of Portuguese colonial rule Mozambique became independent in 

1975. The 1992 peace agreement between FRELIMO and rebel Mozambique National Resistance 

(RENAMO) forces ended 16 years of civil war in 1992 and in 1994 the first multiparty elections took 

place (World Bank 2006a). The civil war devastated social and economic infrastructure and as a result 

Mozambique became the poorest, most aid dependent and indebted country in the world (Kulipossa 

2006). The country is still in transition and faces large problems such as unemployment, low 

agricultural production and very limited infrastructure and social services. It is estimated that the HIV 

prevalence among adults (15-49 years olds) was at 16.2 % in the period 2003-5 (World Bank 2006a), 

while the prevalence in the Sofala province where the Mezimbite project is located is much higher; in 

2002 it was already at 26.5% (World Bank 2006b). AIDS is indicated to have reduced the annual per 

capita GDP growth by 1 percent (World Bank 2006a) and life expectancy is as low as 41.8 years 

(World Bank 2006c). As Kulipossa (1996 p41) argues: 'It [HIV/AIDS] compromises the country's ability 

to achieve sustainable development over the longer term.' 

Despite these challenges, Mozambique has made substantial progress. Kulipossa (2006) 

finds that Mozambique has made a successful turnaround through economic and political reforms that 

has resulted in a long-lasting termination of the violent conflict, sustained improvement in human 

development indicators, and sustained economic growth. Real GDP growth since 1993 has averaged 

8.1 percent and annual inflation has decreased every year from over 54 percent in 1995 to 6.3 

percent in 2005 (World Bank 2006a). According to the World Bank (2006a): 

'Sustained economic growth and increased spending in the social sectors contributed to a 16 

percent decline in poverty in the six years from 1997, reaching 54 percent in 2003. Inequality 

remained low by regional standards, and progress was made toward the key Millennium 

Development Goals (MDGs) of infant mortality and primary enrolment. Gross primary 

enrolment rates increased from 60 percent in 1995 to 92 percent in 2000 and is at 110 

percent for the period 2003-5.' 

However, Mozambique is still considered one of the poorest countries in the world with a per capita 

income of $290 in 2003-2005. Mozambique has been identified to qualify for the Multilateral Debt 

Relief Initiative (MDRI), which will cancel the debt of some of the world's poorest countries at the 

World Bank, the International Monetary Fund and the African Development Fund if it meets certain 

criteria (World Bank 2006a). Furthermore it is highly dependent on foreign aid; more than 50% of 

government spending is financed by foreign aid (World Bank 2000 in Kulipossa 2006). 

Since 1995 a number of poverty reduction strategy papers (PRSPs) have been formulated 

and implemented, mainly focusing on improving rural livelihoods, investment in human capital, 

building a disaster safety net and rebuilding physical infrastructure (roads, schools and hospitals), 

improving governance (decentralisation, public sector reforms and civil service reform) and structural 

reforms (efficient financial management, tax reform and land reform) (Kulipossa 1996). 

Today Mozambique still faces a number of development challenges which are likely to impact 

upon any development project or business operation in the country. First of all, although education 

enrolment has increased spectacularly, the overall level of skills and education are low (Kulipossa 
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2006). World Bank statistics indicate that only 46% of people older than 15 are literate and that 

secondary and tertiary school enrolment were at only 10.8% and 1.2% respectively in 2003. Secondly 

Kulipossa (2006) mentions that corruption is increasing in government institutions and the country 

remains vulnerable to private manipulation of public power and funds (cronyism, corruption, rent-

seeking and administrative morass). 

One of the reforms in Mozambique that is of particular interest for the Mezimbite project is the 

land reform law. Nhantumbo et al. (2003 p 2) state that: 

'The concept of use and benefit from natural resources for local communities in Mozambique 

occupies a central position in the formal government vision for rural development and has 

been given prominence in the policies that govern access to land use rights and forest and 

wildlife resources.' 

The law permits the official registration of land that has been inherited or occupied through customary 

(traditional) systems. Land rights can be registered in the name of community management entities 

that hold these rights in trust and, under certain circumstances, they can negotiate use by third parties 

(Nhantumbo et al. 2003). Mozambique's abundant natural resources have been attracting 

considerable interest among foreign investors (Kulipossa 2006). For instance the past years have 

seen a strong increase of Chinese owned logging operations in central and northern Mozambique. 

Nhantumbo et al. (2003) argue that within the land law the interests of rural communities have been 

consciously balanced against the need to provide secure tenure of land and access to resources for 

the private sector, to encourage investment that results in employment opportunities and economic 

growth in rural areas. The law provides for partnerships between communities and the private sector. 

When communities use forest and wildlife resources for subsistence, local community rights to these 

resources are protected by law and representatives of the community may participate in decisions 

about the commercial exploitation of these resources. Furthermore, communities are entitled to 

financial benefits accruing from a percentage stake in the licensing revenues generated through the 

allocation, taxation and regulation of the use of resources. 

This describes the law on paper but the reality is somewhat different. According to 

Nhantumbo et al. (2003) up until 2003 there were 37 applications for CBNRM, but only a small 

number had been approved due to conflict of interest between communities and private companies. 

Most of these conflicts were in multiple-use areas, but some were in protected areas where 

communities can have limited rights to use resources. Unfortunately the capacity for enforcing 

conservation is very low and as a result the Derre Forest Reserve, despite being a protected area and 

supporting the livelihoods of the resident communities, also features private sector logging activities. 

Even though the harvesting is illegal, licenses have been issued by corrupt government entities 

(Nhantumbo et al. 2003). 

An important part of the law not mentioned by Nhantumbo et al. (2003) is that all land in 

Mozambique is owned by the state, which then grants it to a person or legal entity for usage, and 

these usage rights can be taken back by the state. However, anything that is built or changed or 

planted on the land remains the property of the owner, and, when land is expropriated, the state is 
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obliged to compensate for the loss of this property. In the case of a forest community this means that 

the land remains property of the state, but the trees planted on the land are property of the 

community. 

Of particular relevance is the specific legislation regarding use of forest resources. Logging is 

not allowed in areas that are proclaimed as a national park or forest reserve. In addition only trees 

with a diameter larger than the legally specified minimum for that specific species can be cut, and 

logging is not allowed during the wet season because of the damage dragging logs through the forest 

will do to the soft soil. Furthermore, a license costing up to two million metecal3 per cubic meter for the 

most expensive species must be obtained from the department of agriculture. For cutting wood and 

turning it into charcoal one also has to buy a license. Enforcement of these laws appears to be weak. 

1.3 The Mezimbite sustainable indigenous forestry development 

project 

Mezimbite is located in the largest contiguous patch of deciduous tropical forests in the world: the 

Miombo woodlands (Ashoka4 2002) which cover large areas of Mozambique, Zimbabwe, Malawi, 

Zambia and Angola. These woodlands are a typical example of tropical dry forests, of which 1.3 billion 

hectares exist worldwide (Shepherd et al. 2003). Just as most other tropical forests they are 

disappearing fast. Expanding populations and the use of resources for subsistence place substantial 

strain on this ecological region. Most people living in Miombo depend on fuel wood for cooking, heat, 

and light (Misana et al. 1996 in WWF 2006, Ashoka 2002), grazing pressures of communal livestock 

populations are considerable (Misana et al.1996 in WWF 2006), and slash and burn agriculture is 

common. According to Schwarz (2006) these factors together with uncontrolled burning account for 

91% of deforestation, while commercial logging and logging for own use by communities accounts for 

8% of deforestation. As discussed in section 1.2 the real causes of deforestation are the economic 

incentives and circumstances that initiate them, which in the case of Mozambique appears to be 

poverty, lack of employment opportunities and destructive agricultural methods. The deforestation in 

Mozambique is considered to be a dominant cause of the floods that occur in the rainy season 

(Ashoka 2002). 

According to Schwarz the n'Hantanga community that presides over 20,000 hectares of 

woodlands was confronted with exactly the same problems: slash and burn subsistence agriculture 

was widespread and much of the forest disappeared for charcoal making. The known commercial 

species of timber were cut out some time ago, using labour at minimum wages, and the logs were 

exported to Zimbabwe and China. The forest resources were disappearing, and with it soil fertility. 

The metecal is the Mozambican currency; MTM, MT and MZM are all used as currency symbols. For this paper 
I will use MZM. Other currencies used in this paper are the US dollar ($) and the South African Rand (R). 
Exchange rates fluctuate frequently and for conversion of currency I have used the rates on 7th March 2006 when 
the fieldwork was conducted, that is $1=MZM 23,134.91=R6.23. 

Ashoka is a fund that supports so called 'social entrepreneuers' worldwide; social entrepreneurs are individuals 

who have set up a project that either helps people to develop and combat poverty, or preserves the environment 
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Some of the lesser known commercial species of trees still exist, and these were sold to wood 

turners, who used it to make wooden artefacts such as bowls, candlestick holders, animal figurines 

and bracelets. The wood turners would cut the trees in the forest and pay a fee to the local 

community. In addition they had to bribe policeman as they did not have the money to acquire a 

license from the Department of Agriculture to cut logs, thus making their activities illegal. 

Recognising the forests were disappearing and to facilitate sustainable practices, Schwarz 

bought a plot of land in Mezimbite in 1994. This land is located around 80 kilometres from Beira on 

the main road to Maputo. He started up a nursery and a workshop to produce furniture and other 

wood products. Schwarz was educated as a designer in South Africa, and he trained how to design 

and manufacture wood products such as furniture. He has worked as a designer and architect, and 

taught design at Massachusetts Institute of Technology in the United States. He is well known in the 

design world and his network brings him many customers. He started working with the n'Hantanga 

community to gain access to a sustainable source of wood. He trained a small group of semi-literate 

men in the n'Hantanga community to identify and inventory what trees and other plants were in the 

forest. This information was used to calculate a sustainable yield for each species. A plan was 

introduced to the community to cut just the amount allowed by natural growth for a single year and 

then to replant it. Local community members were trained to identify and cut trees, and to process 

them into planks for furniture or machine ready blanks5 for wood turners. For the replanting, a nursery 

was built and equipped and nurserymen trained. In order to create a culture of 'putting back into 

nature what you take out' schoolchildren in the community are involved in the collection of seeds for 

which they receive pocket money and planting the trees. In addition the nursery grows fruit trees 

which are distributed to community members together with training from the nursery men. 

Simultaneously with the set-up of the activities in the community, Schwarz developed the 

Forest Center (MFC) in Mezimbite to manufacture furniture and other products. The MFC consists of 

a workshop where furniture and other wood products are manufactured, a storage facility for finished 

products, a shed where wood is dried, and a nursery. It is located on land owned by the project leader 

Allan Schwarz who lives on the site. Over the years, the range of products that is manufactured in 

Mezimbite from the resources in the community has expanded to a wide range of furniture, building 

components such as window and door frames and beams, bee honey and wax, kapok pillows and 

large wooden fruit dishes. In addition a range of smaller wood items for use in the household such as 

candlesticks, ice-cream bowls and egg holders as well as a wide range of bracelets are manufactured 

through two cooperatives of wood turners. The first of these is the Dondo cooperative which is located 

about 35 kilometres outside Beira. Prior to joining the project the Dondo cooperative sourced their 

wood in the n'Hantanga community and turned it into artefacts of poor design and quality for the 

tourist industry. They have now been trained by Schwarz to make his designs and produce high 

quality goods that are sold in and outside Mozambique for much higher prices than their original 

A blank is a round piece of wood that is used to make bracelets and other round objects. A blank is roughly of 
the diameter of the end product and is placed on machine that spins it round. The product is manufactured by 
pressing sharp chisels against the turning blank. 
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product range. The second cooperative is the Kanimambo cooperative. This is located in Manga, a 

suburb of Beira. 

The International Trade Centre (ITC), an organisation linked to UNCTAD and the World Trade 

Organisation (WTO), helped to increase the training capacity and has funded equipment for the 

project. The ITC also helped with the extension of the program to the Kanimambo cooperative. 

Meanwhile the community in Mosca do Sonho with 35,000 hectares of woodlands had heard 

about the project and approached Schwarz. With the assistance of the ITC, the project was extended 

to this community. The ITC also supported a drive to integrate the project into the mainstream 

markets, through developing a website (www.allanschwarz.com) and participation in the Ethical 

Fashion Show during the Paris Fashion Week6. 

The project makes for an interesting case for a number of reasons. First of all it has a large 

CBNRM component; the community members have control over the land and the resources, they 

have chosen to participate in the project, and they must govern the use of the resources according to 

the plan. The success of the project depends for a large part on the benefits of the project providing 

enough motivation to stop damaging activities such as charcoal production. Secondly, the leading 

force in the project is not a classical NGO but a private company owned by Allan Schwarz. Thirdly, not 

only people from within the forest community are involved, but also outsiders, as in the employees of 

the Mezimbite Forest Center and the two cooperatives. Fourthly, the focus on sales and marketing of 

products in high-end domestic and international markets is unique. The design and business skills of 

the project's entrepreneur as well as the access to sustainable tropical hardwoods are rents that could 

prove crucial in striving for economic sustainability. Lastly, the project's location in the Miombo region 

makes this case study representative of problems in tropical dry forests. 

A preliminary interview with the project leader and an assessment of the financial records of 

the project were used to select the most important product groups in terms of revenues. Based on this 

the wooden bracelets and furniture were chosen as the products for this study. The wooden bracelets 

form an interesting case because they are sold on a continuous basis in South Africa and Europe, 

and currently expansion is sought into the United States market. The amount of foreign retailers 

selling these bracelets and the amount of bracelets produced and sold is rising, indicating a growing 

importance for the project. Furthermore, because the bracelets are manufactured by cooperatives 

who traditionally manufactured own designs for the local Mozambican market, it allows for an 

interesting comparison between the two markets in terms of product characteristics, size, 

sustainability and margins along the value chain. Furniture was chosen as a second unit for analysis 

because this product category currently generates the highest revenues for the project. According to 

Kaplinsky et al. (2003) wood furniture is the biggest low technology industry in the world in trade 

volumes, which grew by 36% between 1995 and 2000, and several developing countries are amongst 

the main exporters. Average prices however have been decreasing, while environmental awareness 

is of growing importance. From Kaplinsky et al. (2003) it becomes clear that furniture offers growth 

opportunities, but the mode of insertion into the global market is essential. In the case of Mezimbite 

The information about the project history was obtained from personal interviews with Schwarz and from an 

internal ITC document. 
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furniture sales consist of custom orders from either interior decorators in South Africa or private 

customers in South Africa and Mozambique at present. Most of these customers are from within the 

social network of the project leader. Research is necessary to determine whether this is a sustainable 

situation and whether other buyers are available. In contrast with the bracelets, furniture orders are 

highly erratic; as an example the month preceding the site visit no furniture was manufactured, while 

the next month an order of $15,000 was processed. Despite the erratic character of the furniture 

orders this category tends to be the biggest revenue earner for the project. The revenues and 

sustainability of both the bracelets and furniture appear to be essential for the project's economic 

sustainability. This hypothesis is explored in this dissertation. 

1.4 Value chain analysis 

In section 2.2 ('Sustainable development') I argue that the market benefits (sales of forest products) 

will tend to be the most important mechanism for forest preservation. This is certainly the case for the 

Mezimbite project. In fact the project is concentrated purely on capturing market benefits, in other 

words translating the value of the forest into real resource flows through processing of forest products 

and sale of these products in markets. This study will use the value chain analysis methodology to 

find out how the most important products - in the case of Mezimbite, wooden bracelets and wood 

furniture - are marketed, how much of their economic value is captured by people from the local 

community, and which rents such as skills and natural resources enable the project members to earn 

their income. 'The value chain describes the full range of activities which are required to bring a 

product or service from conception, through the different phases of production...delivery to final 

consumers, and final disposal after use' (Kaplinsky and Morris 2001 p4). Formal and informal workers 

and companies from different countries and sectors are increasingly linked with each other in complex 

economic networks and relationships, and value chain analysis (VCA) focuses on the power dynamics 

in networks and 'maps the distinct groups of firms within a chain and the types of workers engaged 

with them' (Navdi 2004 p21). This enables us to analyse the impacts of engagement in global markets 

on specific firms and their employees, in particular vulnerable and poor ones such as informal 

producers, woman, children, elderly, migrants and workers from ethnic minorities. It can help to 

identify 'poverty nodes' and can give a sense of the risks, vulnerabilities, and potential gains that 

developments in the chain can have for distinct groups of workers (Navdi 2004). VCA is particularly 

useful for new, poor producers and poor countries 'who are trying to enter global markets in a manner 

which would provide for sustainable income growth' (Kaplinsky and Morris 2001 p2). As Kaplinsky and 

Morris (2001) state, value chain research is important to understand the distribution of revenues 

arising from design, production, marketing coordination and recycling, and essentially these revenues 

accrue to those who can protect themselves from competition through possession of scarce attributes, 

referred to as economic rents. 
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Rents can be the result of either unequal ownership over scarce resources, such as 

hardwood forests, or created, for instance a brand name or design capabilities. Table 1.1 gives an 

overview of different rents: 

Table 1.1: Different forms of economic rent (derived from Kaplinksy and Morris, 2001) 

Endogenous and 

constructed by the firm 

Endogenous and 

constructed by group of 

firms 

Exogenous rents 

constructed by nature 

Exogenous rents 

constructed by parties 

outside of the chain 

Technology rents: having command over scarce technologies 

Human resource rents: having access to better skills than competitors 

Organisation rents: having superior forms of internal organisation 

Marketing rents: possessing better marketing capabilities and/or 

valuable brand names 

Relational rents: having superior quality relationships with suppliers 

and customers 

Resource rents: having access to scarce resources 

Policy rents: operating in an environment of efficient government, 

government constructs barriers to entry for competitors 

Infrastructural rents: access to high quality infrastructural inputs such 

as telecommunications 

Financial rents: access to finance on better terms than competitors 

According to Kaplinsky and Morris (2001) governance within value chains involves setting of 

parameters for product, process and logistic qualifications that have consequences along the value 

chain and ensures that interactions between firms along the value chain are organised instead of 

random. The exercising of sanctions, ultimately exclusion from the production network, is essential to 

the functioning of governance. Three major types of governance are distinguished: legislative (setting 

standards), judicial (monitoring meeting of these standards) and executive governance (assisting 

value chain participants in meeting these standards). An important part of VCA is to analyse how a 

firm or industry can become more competitive, which Kaplinksy and Morris (2001) refer to as 

upgrading. They distinguish four forms of upgrading: 

• Functional upgrading: changing the functions in the value chain that are conducted within 

the firm to improve added value. Examples are a furniture manufacturer who opens up retail 

stores to increase sales margins, or out-sources logistics and financial administration 

because external companies can perform these activities more efficiently 

• Product upgrading: introducing new products or improving old products faster than rivals. 

• Process upgrading: increasing the efficiency of internal processes 

• Chain upgrading: moving to a new value chain, e.g. a furniture manufacturer starts making 

doors and window frames 
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1.5 Research objectives and questions 

In order to analyse the economic sustainability of the Mezimbite project the research will address 

three major objectives and questions: 

1. Objective one is to map the value chain for wooden bracelets and wood furniture. The related 

research question is: What does the value chain look like for these products? This question can 

be divided in a number of sub-questions: 

• What are the different types of organisations in the chain, what kind of functions do they 

perform and how are they linked? 

• What are the flows of goods, services and skills along the chain? 

• What are the employment levels, gross and net output levels along the chain? 

• How are the margins distributed along the value chain of this product, and how much of 

the total value is captured by the people involved in the project? 

2. Objective two is to describe and analyse the structures in the value chain, and to analyse how 

they relate to the current economic sustainability of the project. The research questions related to 

this objective are: Which factors are responsible for the division of activities and associated 

margins along the value chain? What is the current and future economic sustainability of the 

Mezimbite project? Again there are a number of sub-questions that need to be answered: 

• Are there segments in the market for furniture and jewellery that have distinctly different 

customer requirements, and if so: can the project produce products and services that 

meet these requirements? 

• What are criteria for supplier selection of retailers and wholesalers in the value chain, and 

to what extent can the project meet these requirements? 

• What governance systems exist and who performs the legislative, judicial and executive 

governance? Of particular interest is the growing importance of standards for sustainable 

production of timber, especially those developed by the FSC7 

• Which rents exist within the value chain and which stakeholders preside over these 

rents? And consequently: 

• What are barriers to entry for different activities in the value chain, and are new entrants 

or existing players threatening to undermine the position of the Mezimbite project? 

• Which other power dynamics play a role in shaping the value chain? 

7 The Forestry Stewardship Council was founded in 1993 as an international non-profit organisation to support 

environmentally appropriate, socially beneficial, and economically viable management of the world's forests 

through creating an international labeling scheme for forest products, which provides a credible guarantee that 

the product comes from a well managed forest (Morris and Dunne 2003 p3). The FSC 'is an international 

association with members from environmental and social groups, the timber trade and the forestry profession, 

indigenous people's organizations, responsible corporations, community forestry groups and forest product 

certification organizations from around the world.' (FSC 2006). The FSC sets standards for sustainable forestry, 

and producers of wood and wood products that want to be certified need to hire a certification organisation that is 

part of the FSC which will perform inspections on site to assure compliance with these FSC standards. 
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• How competitive is the Mezimbite project in the furniture and jewellery market? 

3. Objective three is to formulate possible improvements for the project. The research question here 

is: How can the economic sustainability of the project be improved, and are there possibilities for 

upgrading in the value chain that can be undertaken by the Mezimbite project? 

1.7 Structure of this dissertation 

In this chapter I have established the need to manage forest resources in a sustainable manner and 

introduced the Mezimbite project as a model that attempts to achieve this goal. I have outlined the 

methodology of value chain analysis as a way to analyse the economic dimensions of the project, and 

formulated research objectives and questions that will be used to analyse the economic sustainability 

of the project. 

The next chapter consists of a literature review. Themes including causes of deforestation, 

the concept of sustainable development, economic models of sustainable development, community 

based natural resource management (CBNRM), and value chain analysis are developed in more 

detail here. For the theoretical framework I describe three models of sustainable economic 

development - neoclassical, ecological and neo-Ricardian models. I suggest the ecological and neo-

Ricardian models of sustainable economic development are most relevant for this study given the 

nature of the Mezimbite project. Existing research on the woodcarving and furniture industries in 

Southern Africa is described in order to identify factors that may be relevant for the value chain 

analysis of the bracelet and furniture products. 

The third chapter of this dissertation will give an overview of the methods used in this 

research, as well as the strengths and limitations of the research design and methods used. 

Chapters 4 and 5 consist of a description and analysis of the research findings. These 

chapters will contain an overview of the value chains of the wooden bracelets and furniture (research 

objective one), and reflect on the structures within the value chain and the economic sustainability of 

the project (research objective two). Chapter 4 will describe and analyse the first stages of the 

bracelet and furniture value chain, from planting and harvesting the tree to the production stage. The 

value chain of sale and marketing of products will be described and analysed in Chapter 5. 

Suggestions for how the economic sustainability of the project can be improved (research 

objective three) will be presented in Chapter 6. The conclusion and recommendations for future 

research are also presented in this chapter. 
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Chapter 2: Literature review 

2.1 Introduction 

This chapter begins with an examination of causes of deforestation. The second section will take a 

closer look at the concept of sustainable development; selected economic models of sustainable 

development are described with an analysis of which of these is most applicable as a theoretical 

foundation for the Mezimbite project. Community based natural resource management (CBNRM) as a 

model for sustainable development, economic and environmental sustainability of CBNRM projects, 

and private sector involvement in CBNRM projects are discussed in the third section. Attention is 

given to studies which used value chain analyses to uncover the economic aspects of forest products 

or markets that are relevant to the Mezimbite project in section four. To provide a foundation for the 

value chain analysis of the wooden bracelets and furniture manufactured in the Mezimbite project I 

discuss several studies about the wood carving and furniture industry in South Africa; rents that might 

be relevant to the Mezimbite case are identified. 

2.2 Tropical forests and deforestation 

Before we look at solutions to deforestation and strategies to prevent deforestation it is important to 

take a closer look at the reasons for deforestation and the kind of environmental degradation that 

threatens livelihoods. Even more important is to understand what drives people to actions that result 

in environmental degradation, for if one wants to prevent this degradation one needs to address the 

root of the problem rather than the symptom. 

2.2.1 Importance of forests 

Tropical forests and woodlands perform several essential functions. First of all tropical forests are 

home to a vast range of plants and animals, and their survival is thus essential for the conservation of 

biodiversity (Adams 2001, Pearce and Brown 1994, Poor 1993, Rietbergen 1993). Secondly, forests 

absorb pollution and waste (Blignaut and de Wit 1994), their ability to 'lock up' vast amounts of carbon 

is of growing importance in the light of climate change (Gah etal. 1996, Sioli 1985, Sutlive et al. 1981, 

1980 all in Adams 2001; Poor 1993; Rietbergen 1993; Shepherd et al. 1993), and woodlands perform 

an important task of conservation of soil and water, which is of benefit for agriculture in the forest 

vicinity. Thirdly, they are important for the livelihoods of people; a large proportion of people living in 

or near forests and use forest products such as wood fuel, timber for construction and furniture, food 

in the form of vegetables, fruits and animals, fodder for animals and medicine, on a daily basis8. 

Clarke and Grundy 2004, Dovie (2004), Ellery et al. (2004), Kyle (2004), Lawes et al. (2004), Moshe (2004), 

Sahwney (2004), Shackleton et al. (2004), Shackleton and Shackleton (2004), Shackleton and Steenkamp 

(2004), Jones (2003), Nhantumbo et al. (2003), Anstey and De Sousa (2002), Mugabe et al. (2001), Wily (1999), 

Wickramasinghe (1997), Rietbergen (1993), and Shepherd et al. (1993). 
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These products are either used for own consumption or processed and sold or traded. Often forests 

have a spiritual function (Eeley et al. 2004). In addition they have an aesthetic and recreational 

function; many people enjoy looking a forests and walking through them. 

2.2.2 Types of forest 

Different people have different pictures and definitions of what a forest is, therefore it is important 

within the context of this paper to specify what is meant by forests. As Rietbergen (1993) states, most 

present day Europeans and North Americans think of forests as an area of continuous tree cover. 

This need not be the case and definitions must be derived with suitable qualification. The FAO defines 

forests as vegetation types where trees cover more than 10% of the land area, and this definition thus 

includes landscapes that most would call open woodlands or parklands. Two thirds of forests in Africa 

are in fact open forests (Rietbergen 1993), and much of the existing literature about forestry speaks 

about woodlands when they mean open forests. A second important point is that where the media 

often equates tropical forests with rainforests, there are many other types of tropical forests, such as 

mangroves, dry forests, cloud forests, riverine forests, freshwater swamp forests, and the earlier 

mentioned woodlands. A third important point is that while in present day Europe clear boundaries 

exist between forest and farm, many forests in developing countries are farmed and grazed which 

changes their composition and structure in spite of looking natural with a tree cover of indigenous 

species (Rietbergen 1993). Shepherd et al. (1993) state that this is the case for most tropical dry 

forests; for centuries they have been used by the population as grazing land or for agricultural 

purposes in long fallow cycles that enable the forest to recover. Poor's classification (1993) of forests 

according to the extent in which they have been modified by human activity offers a valuable overview 

of the different types of forests (Table 2.1): 

Table 2.1: Classification of forests (derived from Poor 1993) 

Natural 
forest 

Non-
natural 
forest 
Degraded 
forest land 

Primary 
forest 

Secondary 
forest 

A 

B 

C 

D 

E 

F 

G 

Virgin forest: unmodified by human activity; will contain gaps through 
natural death of trees as well as natural events such as landslides, 
and new trees will start to grow in those gaps 
Similar as above but composition and structure have been modified by 
hunting and gathering activities of indigenous people 
Forests which have been subjected to a light cycle of shifting 
cultivation or in which cultivation has been abandoned so that full tree 
cover of indigenous species has developed 
Forests which have been subjected to various intensities of logging but 
still remain covered with tree or shrub cover of indigenous species and 
where tree growth is entirely derived from natural regeneration 
As above, but where regeneration has been supplemented by 
'enrichment planting' 
Tree plantations: original occurring tree species have been replaced 
by planted trees. Often only one tree species per area and all trees are 
the same age. Plantations frequently use exotic species 
Areas that have been so intensively modified by cultivation fire or 
logging that they remain covered with grass or non forest weeds 

The FAO (2005) estimates that 30% of the world's land area is covered with forest, and 36% of the 

world's forested area consists of primary forests. The forests in the Mezimbite project can be 
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classified as tropical dry forests, and are type secondary; they are a mix of the type C, D and E forests 

described in Table 2.1. There are also some areas that are degraded forestland. The current 

management plan uses selective logging with enrichment planting, and trees are replanted in 

degraded areas. Thus all forests in the project can be classified as type E forests, however, due to the 

low intensity of logging they remain close in appearance to type C forests. 

2.2.3 Rate of deforestation and the scale of sustainable forest management 

Despite their importance tropical forests are disappearing at an alarming rate. The FAO (2005) 

estimates that 7.3 million hectares of forest has been lost per year between 2000 and 2005, mostly in 

South America and Africa; this is an area that is about the size of Sierra Leone or Panama. On the 

other hand, the International Tropical Timber Organisation (ITTO, 2005) claims that the area of forest 

in their 33 member countries that is under sustainable management has grown from 1 million hectares 

in 1988 to 36 million hectares in 2005. However, a closer analysis of their statistics reveals that only 

3% of the forest area of their members is sustainably managed9, and only 0.9% of the total area of 

natural tropical forests is certified by independent organizations such as the FAO. These numbers 

clearly illustrate the limited acceptance of sustainable forest management, especially if one considers 

that woodlands and savannas are not part of these numbers because they are not considered as 

closed tropical forests by the definition of the ITTO. 

2.2.4 Causes of deforestation 

Much of the literature suggests the causes of deforestation are vast, complex and closely interlinked 

and this section aims to give a brief overview of the most predominant reasons only. Causes that are 

most often mentioned are clear felling for timber and partial or complete clearing for agriculture, 

pasture, forest plantations and wood-fuel. These causes are closely linked; for instance logging roads 

open up forest areas for colonization and logged forests are also easier to clear for agriculture 

(Adams 2001, Gillis and Repetto 1993). However, as Pearce (2002) and Adams (2001) point out, 

logging, agriculture and charcoal burning are not the causes of deforestation, the real problems are 

the economic incentives and circumstances that initiate them. Adams (2001) emphatically criticizes 

what he calls the 'neo-Malthusian' explanation of environmental degradation which points at overuse 

of natural resources as a result of overpopulation. Adams notes that Africa has a very low population 

density compared to other parts of the world and that there is much literature that suggests that a 

higher population density enables more intensive agricultural systems that can limit environmental 

degradation. Billsborrow and Geores (1994) and Kummer and Sham (1994) also question the link 

between population growth and deforestation. Thus there must be other factors at work. 

Reed (2006), Bass et al. (2005), Adams (2001) and Blaikie and Brookfield (1993) emphasise 

the relationship between the political economy, poverty and forms of land degradation, such as soil 

erosion and deforestation. In this respect Adams (2001 p253) argues 'local environmental problems 

need to be seen as the product not only of local processes, but also of political economy at local, 

2.1% of the total forest area is sustainably managed production forest (42% of which is certified), and 0.9% is 
sustainably managed protected forest; together this is 3% of the total area. 
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national and international scales', while Reed (2006) describes economic and political actors at 

multiple levels - local, meso and macro - who influence poverty and the environment. Unemployment 

and a lack of access to fertile land can force people to clear forest for agricultural use. After the 

nutrients in the soil have disappeared and no money is available for fertilizer or livestock the people 

are left with infertile land and no forest to supply them with other products. Lack of access to 

resources has thus caused poverty, which in turn caused environmental degradation, and a vicious 

cycle of degradation and poverty occurs. Many of the poor in the third world live in and suffer from 

degraded environments, and often they create or worsen degradation because their lack of resources 

forces them to resort to desperate and destructive measures (Adams 2001, Blaikie and Brookfield 

1993). In such a situation the generation of sustainable, alternative sources of income is essential 

from environmental, economic and social perspectives. 

The issue of deforestation through charcoal harvesting is another example of the relationship 

between poverty, environment and the political economy at different levels in society. Most Africans 

cannot afford other energy sources, and as a result 60% to 95% of energy consumption in sub-

Saharan Africa comes from charcoal or firewood (Leach and Mearns 1993). Consequently large areas 

of forest in sub-Saharan Africa around cities are heavily degraded due to woodcutting for charcoal 

which is consumed in the growing cities (Ribot 1998, Leach and Mearns 1993). Here loss of forests is 

influenced by the demand for energy in nearby cities. Behind this demand lies the poverty of the 

population, rising oil and gas prices caused by a growing worldwide demand for energy, and political 

conflicts in oil producing regions. 

Pearce and Brown (1994) point to three more root causes of deforestation. First of all there is 

often a clear case of market failure, as the one who benefits from forest clearing does not pay the 

costs for loss of soil, biodiversity, carbon storage, non-timber forest products and local people's 

livelihoods. Secondly markets do not exist for forest functions such as biodiversity, and carbon 

storage, and these functions are thus not valued. Thirdly there is failure of governments, who do not 

respond to market failures, or distort the market further by offering perverse incentives such as 

subsidies for clearing forests for farmland, fail to tax logging companies, and encourage inefficient 

wood processing industries. Gillis and Repetto (1993) also emphasize these points, and add that 

many non-forestry government policies also lead to deforestation. Examples are agricultural 

programmes that clear forest for crops such as rubber and palm oil and investments in mining, dams, 

roads that result in large scale destruction of forests. According to Gillis and Repetto (1993) 

governments tend to overestimate income and employment from logging, forest regeneration rates 

and the suitability of forest soils for agriculture. Soils under tropical forests are often nutrient poor and 

cattle ranging and mono-crop agriculture on these soils is often unsustainable. Simultaneously 

benefits from intact forests such as protective functions (e.g. watershed) and non timber products 

have been undervalued. 
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2.2 Sustainable development 

The sustainable development approach, often defined as 'meeting the demands of today's generation 

without compromising those of future generations' views nature that is to be conserved as 'exploitable 

natural resources that can be managed to achieve both developmental and conservation goals' 

(Hulme and Murphree 2001 p1). It is important to find a balance between conservation and benefits 

for people involved (consumption), as a certain level of benefits is needed to facilitate conservation. If 

too many natural resources are harvested to create a high level of benefits, conservation, and thus 

the creation of future benefits, is threatened. 

There is much discussion amongst academics and stakeholders involved in nature-based 

industry, conservation and development as to what exactly sustainable development is. It is also felt 

that the term 'sustainable' is often used inappropriately, either for projects or products that might be 

less environmentally damaging than their conventional counterparts (but are in fact still bringing 

irreversible damage to the environment) or in situations that have nothing to do with sustainable use 

of natural resources at all. It is therefore important to define what I regard as sustainable development 

in the context of this case study. 

Faucheux et al. (1996) give a comprehensive overview of economic models of sustainable 

development. These models are useful to explore the balance between consumption/benefits and 

conservation, and to come to a definition of sustainable development of a natural tropical forest. In 

order to do so I will discuss the applicability of three groups of models of sustainable development as 

distinguished by Faucheux et al. (1996) - neo-classical, ecological and neo-Ricardian models - to the 

Mezimbite project. 

2.2.1 Neo-classical models of sustainable development 

In neo-classical economic models consumption, capital accumulation and optimal economic growth 

tends to be a function of labour and capital. Neo-classical models of sustainable development tend to 

distinguish between natural capital, e.g. oil, iron ore or timber, and produced capital, such as 

machines and houses, which are produced through processing natural capital with the help of 

technology and produced capital. Such models require a solution where the consumption per capita 

does not decrease over time, and the general conclusion tends to be that: 

'...a constant (or, more generally, non-diminishing) per capita consumption path can be 

maintained indefinitely, as long as the positive effects of technical progress and/or capital 

accumulation are sufficient (through substitution away from scarce natural capital and/or 

through improved factor productivity) to offset the negative effects of the exhaustion of natural 

resources, pollution, population growth, and intertemporal discounting...'(Faucheux et al. 

1996 p3). 

The assumption behind the model is thus that technology enables us to distribute natural capital with 

other forms of capital and/or to use a given amount of a natural resource more efficiently so that less 

natural capital is required per unit of product. I would argue that there are two problems with this 
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assumption and thus with the neo-classical approach to sustainable development. First of all, neo

classical models are too focused on the notion that welfare is derived from consumption of products. 

Secondly, although natural resources can be substituted the quality of substitutes, and/or the welfare 

derived from them, is not necessarily equivalent. Technology allows us to use steel and plastic for 

furniture instead of wood, but many people find that plastic furniture is not as aesthetic as wooden 

furniture. Although some forest functions might be replaceable by technology, for example the 

replacement of nature biodiversity storage by seed banks, other functions are harder to replace, for 

instance biodiversity storage of fauna. The recent interest in restoring forests and natural wetlands as 

a measure to combat drought and flooding illustrates that technology is not yet fully capable of 

replacing the watershed function of natural eco-systems. Furthermore, the aesthetic value of real 

forests is hard to replace by technology or capital. Therefore neo-classical models do not relate well to 

sustainable forestry. 

2.2.2 Evolutionary models of sustainable development 

Evolutionary models tend to break with the axiomatic equilibrium framework and linear interactions 

that are the basis of neo-classical economics. Instead of a deductive approach there is an inductive 

approach where models tend to be based on observations over a long period, that show complex 

interactions between socio-economic, technological and ecological systems. Technological change is 

not viewed as a logical outcome, or as a logical trajectory to a stable development equilibrium. 

Instead it is perceived to be the result of complex and multidimensional causes, and as a dynamic 

process that can lead to a disequilibrium (Faucheux et al. 1996). Faucheux et al. (1996) argue that 

these models assign a greater importance to economic policies as a means to influence outcomes, 

because technological change and development are the result of complex and dynamic processes 

rather than something that can be predicted in advance. Neo-classical models on the other hand 

appear to reflect the opinions of neo-liberal economists who advocate that the 'invisible hand' of the 

market will lead to the desired state of development as long as the government and other actors make 

sure that market forces are not bounded. This contrasts with other views that interventions are 

necessary because if markets are left unregulated this may lead to undesirable outcomes, due to 

market failures. 

Although evolutionary models appear to be more realistic than neo-classical models they 

remain focussed on technological change. 

2.2.3 Ecological economic models of sustainable development 

Ecological models have in common with evolutionary models that development occurs as a result of 

complex, non-linear processes which do not necessarily result in a steady state equilibrium, as 

opposed to the neo-classical model. What makes ecological-economic models different is that they 

distinguish two systems: the ecosystem, which itself evolves continuously and contains natural 

capital, and a socio-economic system, which evolves continuously and transforms natural capital into 

produced capital. The two systems are open to each other and interact with each other, thus 

influencing each other's development. This concept is referred to as co-evolution and ecological 
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economic models try to map these interactions. In contrast with the neo-classical models ecological 

economic models appear to be based on the notion that there is limited substitution possible between 

natural and produced capital, as opposed to neo-liberal models where extensive substitution is 

possible. In the ecological-economic model of Perrings (1996), ecological systems create natural 

capital, which is used as an input for produced capital, produced in the socio-economic system. 

Development is defined as a function of produced capital, and an economy is said to be developing if 

the stock of produced capital is growing. This development is sustainable if the sum of natural and 

produced capital is growing (Perrings 1996). Because natural capital is the input of produced capital, 

within this model the development will end if no natural capital is left. This implies that for 

development to be sustainable at least some environmental resources need to be conserved. In this 

respect Beckenbach and Pasche (1996 p279-280) speak about 'ecological constraints of economic 

activity' and 'an ecological ceiling for the economy', which 'is not simply a number or an integral of a 

single function'. Perrings (1996) argues that in order to preserve irreplaceable natural resources the 

capacity of eco-systems to (re)create those resources should be preserved. Faucheux et al. (1996) 

note that if the capacity to create and renew natural capital is lost the ecosystem is likely to undergo 

irreversible changes. A crucial concept within ecological economic models is that not only the extent 

of the perturbing influence determines whether the system will undergo irreversible change, but also 

the amount of perturbing influences a specific ecosystem can take before it loses the ability to 

regenerate certain natural resources. The latter is referred to by Beckenbach and Pasche (1996), 

Faucheux et al. (1996) and Perrings (1996) as resilience, and the concept of resilience plays an 

important role in ecologic economic models. In the model of Perrings (1996) economic and ecological 

systems are presumed to be in a state of equilibrium in which produced and natural capital build up 

slowly over time. This slow build up tends to be broken by ecological shocks, such as forest fires or 

logging, or economic shocks such as wars. These shocks may move the system to a different 

equilibrium, in which case the effects of the shock might be irreversible. One could also argue that 

because the two systems are interlinked, a shock in the economic system is likely to lead to a shock 

in the ecological system, and vice versa. Perrings (1996) furthermore notes that the amount of 

perturbation influences the resilience, and if the resilience of the system is weak a minor deterioration 

of its state can have catastrophic consequences, while a major perturbation of the same variables 

may have very little effect on the systems. According to Perrings (1996) not only is the substitution of 

natural and produced capital limited, but so is the substitution between different forms of natural 

capital. The complementarity between species is still imperfectly understood, and the difficulty is to 

understand the minimum combination of resources that will still enable an ecosystem to function in the 

relevant economic and ecological sense. 

Perrings's (1996) model implies that the risk of irreversible damage depends on the stability of 

a system, the amount of perturbing influences it already has endured and the effects of these on 

resilience, the size of the perturbing influence, and the species that are affected. Perrings (1996) 

therefore states that it is important to know how far the system is positioned from the equilibrium, and 

whether the equilibrium is stable. Furthermore he states that the conversion of natural and produced 

capital comes at a price; it reduces the resilience of ecosystems and this involves cost to prevent the 

system from shifting to a new equilibrium where both natural and capital stock will be declining. 
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According to Perrings (1996 p248) the problem when developing interventions or policies is that 

'market prices do not tend to signal when a system is approaching the thresholds of resilience, as 

they are not adequate observers of the natural part of the system.' He notes that the problem is hard 

to solve as many key ecological process are hard to observe and control, and that the different 

equilibriums are not well defined. Under these circumstances the best that can be done is stabilising 

the systems at sustainable levels of activity. 

Several elements of ecologic economic models seem to be applicable to the Mezimbite 

project. Firstly, forests grow slowly, and the natural resources of the forest are converted into 

produced capital. Some areas in the community's woodlands have undergone such severe damage 

that it has lost its ability to regenerate, and these areas are an example of degraded forest areas 

mentioned in Table 2.1. Other areas have undergone extensive logging of a few particular species, 

and although these species are underrepresented, the eco-system still has the shape of a forest. 

Furthermore the shocks in the ecosystem are likely to be caused by shocks in the socio-economic 

system, such as the war which has exacerbated poverty, and the rapid rise in population growth after 

the war which has increased the demand for agricultural land and resources such as charcoal. The 

current harvesting regime within the project also carries several elements of ecological-economic 

models. First of all an attempt has been made to determine the resilience of the forest, through the 

standing inventories that have been done. Perrings' notion of stabilisation and Beckenbach and 

Pasche's ecological ceiling of economic activity can be found in the annual allowable cut that has 

been calculated for the relevant tree species, based on a stabilisation of the amount and composition 

of mature trees in the forest. Furthermore, the project recognises the relationship between the 

economic and ecological systems. It tries to increase the level of produced capital within the 

communities while keeping the level of natural capital constant, which according to the definition in 

the model of Perrings can be regarded as sustainable development. On the other hand one could 

note that the harvesting regime is based on the assumption that the growth and renewal of trees is a 

linear function, while economic-ecological models argue that most processes are far more complex 

and non-linear. However, there appears to be little experience with this form of forestry, and the 

Mezimbite project might form a useful input for inductive studies about ecological processes that are 

preferred by advocates of evolutionary and ecological economic models. Another important factor that 

might not be accounted for by the ecological economic model is the replanting of trees that takes 

place within the project; the ecologic-economic models of Perrings (1996) and Beckenbach and 

Pasche (1996) do not devote much attention to the option to produce natural capital through artificial 

regeneration. 

2.2.4 Neo-Ricardian models of sustainable development 

Just as in ecological economic models the underlying vision of neo-Ricardian models is that of 

coevolution of the economic and ecological systems (Faucheux et al. 1996). However, in a neo-

Ricardian model the two sectors are more closely linked and more interdependent. Furthermore these 

models place a larger emphasis on renewal of natural resources as both economic and ecological 

processes, whereas the ecological models are more focussed on conversion of natural capital into 

produced capital and see regeneration predominantly as a function within the ecological system. In 
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other words in the neo-Ricardian model produced capital and economic processes interact with 

ecological processes to regenerate and produce natural capital. According to Faucheux et al. (1996) 

the long-term economic viability depends on the ability of the economic and ecological structures to 

maintain and renew the level of natural capital and thereby the level of produced capital. These 

models thus share with ecological models the notion that some natural capital needs to be preserved 

in order to reach sustainable development. The neo-Ricardian model differs from the evolutionary and 

neo-classical models which assume that natural capital can be fully replaced with produced capital. 

An example of a Neo-Ricardian model that seems very applicable to the Mezimbite situation 

is that of Erreygers (1996). The model assumes that certain natural resources are exhaustible but 

also renewable. It is thus assumed that the negative effects of production on natural resources are 

reversible. The analogy used by Erreygers is that of the production of corn. The assumption is that 

goods, labour and fertile land are used to produce corn, and that the outcome of such a cycle is a 

certain amount of corn as well as a lower quality of land. Furthermore the production of corn is 

positively related to the quality of land, and the quality of land can be restored in two ways: either 

through fallowing the land (the dominant option in ecologic economic models) or through restoring the 

land using labour, fertiliser and/or cultivation of crops that return nutrients into the soil such as clover. 

This model is easily applicable to forestry: wood used to produce timber products is exhaustible if one 

simply cuts down the forest, but a natural forest can be restored through selective felling of trees, 

followed by a long period in which no trees are felled (fallowing). Alternatively one can replant trees 

(land restoration) to speed up the regeneration of the woodland after harvesting trees. There is thus a 

balance between production and regeneration, and I would argue that such a system is economically 

and environmentally sustainable if over an extended period of time the natural resource base remains 

at a more or less constant level, thus allowing for a constant production of produced capital. It is likely 

that after production starts the resource level will decline because some mature trees have been 

felled and it will take a while before other trees have grown to that size, but at a certain level, it should 

remain constant. An interesting point of discussion in the light of the Mezimbite project is how 

irreversible the changes are to ecosystems once the ability of the system to regenerate itself has 

been lost due to perturbing influences, as has happened in some areas. Ecologic economic models 

suggest that they might be irreversible, but Erregyers model suggest that they might be restorable 

through economic inputs. Within the Mezimbite project degraded forests are replanted with a mix of 

indigenous species that are presumed to have originally occurred at the site but it is difficult, if not 

impossible, to measure whether this has led to an ecosystem that is comparable with the original 

situation. 

Although the model of Erreygers appears to be very applicable to the Mezimbite project it is 

not completely suited, as it only considers one commodity or form of natural capital that performs one 

function. The model could be very applicable to plantation forestry that tends to have one species that 

is used for one product, and of which every specimen in a given area is harvested at the same time 

e.g. pine for the furniture industry and saligna for the paper industry in South Africa. The reality of the 

Mezimbite project is that the forest produces many 'products', such as timber, apiculture, watershed, 

and carbon storage, and it does this through a large diversity of species. Furthermore the model does 
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