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Summary
Worldwide, almost a third of the land is degraded, and much effort and resources is being
invested into ecological restoration. Restoration initiatives not only return ‘natural capital’, but
often contribute to social, financial, and human capital. Furthermore, investing in ecological
restoration can have a direct impact on local livelihoods through job creation. Recovering
degraded ecosystems can also reduce people’s vulnerability to environmental trends and
extreme events, avoiding the risks and consequences of sudden collapses in household income.
As evidence of the socio-economic benefits of ecological restoration increases, public policy
efforts for biodiversity conservation have been more often and directly linked to poverty
alleviation. Nevertheless, the links between ecological restoration practices and human wellbeing are still inadequately studied. To address this gap, it is key to understand under what
circumstances nature conservation and poverty alleviation can be addressed together.
The main objective of this thesis is to analyze the short- and long-term effects of ecological
restoration programs on rural livelihoods by studying variations in poverty level, household
wealth, and income diversification of households involved in restoration programs. To do so,
four research questions were elaborated: i) What are the main characteristics of the ecological
restoration projects implemented in the study area? ii) What are the main livelihoods
characteristics (assets, strategies, and outcomes) of local households? iii) What is the level of
involvement of local households in restoration work? iv) How have restoration projects affected
income level, household wealth, and income diversification of the participating households?
This thesis was carried out in the Baviaanskloof Hartland, Eastern Cape, South Africa, an area
with persistent poverty and high rates of unemployment, and where three restoration programs
have been implemented in the last 12 years. Two of these programs- Working for Water and
Working for Wetlands- have been carried out by the government as part of their human
development policies, and have been largely funded by poverty relief funds. The third program,
the Four Returns Project, a private initiative lead by local and international NGOs, has also been
implemented in the area. Together, they have worked to counter the effects of decades of
overgrazing and unsustainable land management that have transformed the thicket ecosystem
from a dense closed-canopy shrub land into an open savanna-like system.
To study short-term effects, variations in income levels of participating households were
estimated. To determine long-term effects, household wealth and income diversification were
chosen as proxies. A multivariate regression was carried out to study the association between
involvement in restoration programs and household wealth, and income diversification.
Data was collected through a semi-structured survey conducted between June and July 2017
among 73 households. The locations included the communities of Sewefontein and
Zaaimanshoek, and the other sites of Zandvlakte, Joachimskraal, Sederkloof, Damsedrif, and
Doringkloof. The questionnaire included indicators for studying livelihood assets, livelihood
strategies (income generating activities), livelihood outcomes (such as income level), and extent
of involvement in restoration work. Also, a literature review was carried out to gather
information about the restoration projects implemented in the area.
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The results showed differences among the restoration programs regarding funding mechanisms,
types of employment created, targeting strategies, income transferred, and contribution to
livelihood assets. In particular, public programs showed to be more extensive in coverage,
provide lower wages, and have greater contributions to different livelihood assets in comparison
with private initiatives. Regarding livelihoods in the study area, households presented a strong
asset poverty, specifically regarding access and ownership to natural capital. Also, lack of access
to utilities, such as electricity or running water, as well as lack of financial opportunities, such as
access to credit, was widespread among dwellers. Regarding poverty levels, 70% of the
households were under the Upper Poverty Line. Of them, 24% had to sacrifice food to obtain
essential non-food items (Lower Poverty Line), and 15% were unable to purchase enough food
(Food Poverty Line). The poverty level matches with the high rate of unemployment among
colored communities estimated in the area: the sample presents a 70% unemployment rate, an
amount close to those previously reported by the local government. Most of the income of
sampled households depended on government subsidies (61%), which consisted of child support
and pensions for the elderly. Furthermore, 33 % of the households were depending exclusively
on government grants as a source of income at the time of the survey. Waged employment in
Public Works Programs and farm work followed as contributions to household income.
Results also showed that restoration programs in the Baviaanskloof have reached a high number
of households within the last 12 years. In 80% of the households interviewed, at least one
member had participated in restoration work with one of the programs. In regard to the impact
on livelihoods, the results suggest that restoration programs have a significant short-term effect.
In average, households involved in one of the restoration programs implemented by the
government had an increase of almost 43% in their monthly income, and 79% of the
participating households moved above the next poverty line while they were engaged in
restoration work. Households involved in market-based restoration projects saw an increment
of more than 80% in their monthly income. Regarding long term effects, participation in
restoration work was positively associated with a higher household wealth, while income from
other employment sources was not significantly associated. This association was stronger in
lower quintiles of the sample, suggesting that these effects on livelihoods are higher among the
poorest. However, a higher involvement in restoration work did not translate into an increased
income diversification, meaning that beneficiaries moved back to unemployment once the
program was over.
These results suggest that restoration programs in the form of Public Works can have a
significant impact on short-term economic well-being, but they are not enough to create long
term sustainable livelihoods. A few aspects of the public programs could partly explain this: the
duration of the work is limited, and salaries are under the market wage. Results also suggest
that market-based restoration projects, even when human development is not on the list of
objectives, have the potential to contribute to the livelihoods in rural areas. Further research
regarding the long-term effects of ecological restoration on livelihoods, including the multiplier
effect of the restoration industry on employment and local economies, would give valuable
insights to create win-win scenarios for both, biodiversity conservation and human
development.
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1. Introduction
1.1.

General background

As a third of the land is moderately to highly degraded (FAO and ITPS, 2015), the restoration of
natural capital has become a keystone for the Sustainable Development agenda. In particular,
the Sustainable Development Goal 15 calls for the restoration and sustainable management of
land-based ecosystems, aiming to achieve land degradation neutrality by the year 2030. At the
same time, it is well studied that biodiversity hotspots and severely impoverish areas extensively
overlap across the globe (Fisher & Treg, 2007). Ecological restoration then has the opportunity
to create win-win scenarios for both, biodiversity improvement and poverty alleviation, by
simultaneously sustaining ecosystems and the livelihoods of local people. As a result, public
policy efforts for biodiversity conservation have been more often and directly linked to poverty
alleviation funding (Lapham, 2003). Nevertheless, the links between ecological restoration
practices and human well-being have being inadequately studied (Aronson et al. 2010, Blignaut
et al. 2013). To address this gap is key to understanding if these win-win scenarios are possible,
and under what circumstances they can be achieved.
Abundant literature exists on the benefits of natural capital on people’s livelihoods and human
well-being (e.g. Balmford and Bond, 2005; Costanza et al., 2007, Zorondo-Rodríguez et al., 2015).
Ecosystem services collected by rural households with Direct Use Value, such as non-timber
forest products (NFTP) (e.g. food, fuelwood) have a substantial impact on rural households
within the context of livelihoods (Shackleton and Shackleton, 2003). Evidence shows that natural
capital plays three major roles in rural communities: supports local consumption needs, provides
safety nets, and acts as a pathway out of poverty (Fisher, 2004). This contribution is particularly
relevant to livelihoods in times of crisis. Substitution of purchased goods with products collected
from natural surroundings, or the temporary sale of natural products to complement household
income are central coping strategies that rural households employ in difficult economic times
(Shackleton and Shackleton, 2004).
Although the improvement of natural capital and the increased flow of ecosystem services is the
most evident way in which ecological restoration contributes to livelihoods, restoration projects
can also influence local livelihoods in multiple ways. They often support the direct accumulation
of or access to assets, besides natural capital, on which livelihoods depends. For example, they
may help to develop institutions, relationships, social networks, and trust among people,
contributing to social capital. Also, projects can help to build the organizational capacity of
individuals and groups, so they are able to engage in natural resource management (NielsenPincus and Moseley, 2013; Baker, 2005). These projects frequently implement training in
restoration tasks, such as practical use of organic fertilizers or prevention of soil erosion; or
about a range of other subjects, such as first aid, or conflict management (Blignaut et al., 2011),
contributing to the development of human capital (Nielsen-Pincus and Moseley, 2013). Also,
these initiatives could attract funding and new business opportunities (Nielsen-Pincus and
Moseley 2013; Baker 2005), adding to the financial capital of those involved.
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Furthermore, through the employment of local labor and materials, investing in ecological
restoration can have a direct impact on local livelihoods through job creation (BenDor et al.,
2015). It has been studied that in the United States alone, restoration activities directly generate
more than 126,000 jobs each year. The restoration economy also supports additional
employment and economic output through indirect spending (i.e. spending by direct businesses
on input) and induces household spending (BenDor et al., 2015). Finally, recovering degraded
ecosystems can also reduce people’s vulnerability to environmental trends such as climate
change (Clewell and Aronson, 2006) or to extreme events such as flooding (Opperman et al.,
2009), avoiding the risks and consequences of a collapse in household income and consumption.
Changes in people’s assets, access to job opportunities, or reduced vulnerability can have shortor long-term effects on people’s livelihoods. They may have the effect of protecting livelihoods,
by providing support for immediate consumption, either to the chronically or temporarily poor,
or the effect of promoting livelihoods, by lifting people out of poverty by sustainably raising their
income-generating potential (Devereux, 2000). Regardless of the way in which interventions
affect local livelihoods, the magnitude of such influence is greater in poorer households, simply
because of the reduced total income sources and the sizes of poor households (Cavendish, 2000;
Shackleton and Shackleton, 2003).
In South Africa, as in many other developing countries, human development goals targeting
inequality and structural poverty are a pressing concern. Current unemployment rates among
South Africans are remarkable high, up to 38% when discouraged jobseekers are included in the
estimation (Stats SA, 2017). Under this context, conservation efforts usually have lower priority
on the political agenda (Carrick et al., 2015). However, the Natural Resource Management
(NRM) programs, run by South Africa’s government, have gained enough political support to
secure substantial funding for restoration efforts, by actively aligning restoration goals with
national human development priorities (Turpie et al., 2008). Among these, the most widespread
is the Working for Water Program, designed as a Public Works Program. The initiative pursues
the main goal of rehabilitating ecosystems, while addressing the problem of unemployment, by
providing skill training and work experience for the chronically poor (Mccord 2003). As a result,
Working for Water has been intervening degraded land for over 20 years, funded in bulk by the
poverty relief budget (Turpie et al., 2008).
Specifically, the Baviaanskloof, in the Eastern Cape Province, has been home to numerous
restoration activities that have tried to counter the effects of decades of overgrazing and
unsustainable land management (Lechmere-Oertel et al., 2005). In the last 12 years, the Working
for Water program, its sister initiative, Working for Wetlands, and the Four Returns Project, a
private enterprise, have all been implemented in the area. Altogether, they work on decreasing
farming pressure on the landscape, replanting degraded farmland with the indigenous species,
restoring alluvial fans, and implementing soil degradation mitigation measures, while creating
local jobs.
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1.2.

Problem statement

Ecological restoration, by contributing to a range of livelihood assets, is linked to human wellbeing. However, such links have been inadequately studied in restoration research (Aronson et
al., 2010; Blignaut et al., 2013). If the whole range of benefits of ecological restoration, including
non-monetary values, are not considered, then undertaking the rehabilitation of degraded
ecosystems will remain too expensive (Blignaut et al., 2014). Hence, limited knowledge or
underestimation of the benefits of ecological restoration may jeopardize the continued
investment in restoration, from both public and private sources.
In particular, the impact of ecological restoration programs on people’s livelihoods has been
poorly addressed. Although they may have positive effects on people’s lives, some authors argue
that restoration programs implemented as public alleviation instruments are unlikely to achieve
sustained benefits for participants given their limited duration (Magadlela & Mdzeke 2004).
Also, some authors argue that mixing conservation efforts and human development could be
overambitious and underachieving (Adams et al. 2004; Brown 2003). For instance, from the
World Bank projects that have simultaneously pursue objectives of poverty alleviation and
biodiversity protection, only 16% of them made major progress for both purposes (Tallis et al.,
2008). Therefore, to study the multiple interactions between ecological restoration programs
and people’s livelihoods, is key to understand if, and how win-win scenarios can be achieved.

1.3.

Research objective and questions

This thesis aims to assess short- and long-term effects of ecological restoration programs on
rural livelihoods, by studying variations in income level, household wealth, and income
diversification of households with varying extents of participation in restoration work in the
Baviaanskloof, South Africa.
Based on this, the following research questions were elaborated:
1.
2.
3.
4.

What are the main characteristics of the implemented ecological restoration projects?
What are the main livelihoods characteristics (e.g. assets, strategies, and outcomes) of
local households?
What is the level of involvement of local households in restoration work?
How have restoration projects affected income level, household wealth, and income
diversification of the participating households?
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1.4.

Outline of this thesis

This thesis is structured in nine chapters, including this introduction chapter. Chapter 2 describes
the study area; ecological characteristics, stakeholders, and type of restoration work
implemented. Chapter 3 presents the methodology of this thesis. It includes the conceptual
framework on which the study was based, the research methods chosen, and the
methodological framework followed to answer the research questions. Also, the data collection
methods and data analysis are included in this section. Chapter 4 explains the ecological
restoration programs carried out in the study area within the last 12 years, and describes several
aspects of them, such as the funding sources, and their contribution to livelihoods. Continuing
to the results, Chapter 5 presents a general description of the households interviewed, in
addition to describing their livelihood assets, strategies, and outcomes. Chapter 6 focuses on
describing the level of involvement of household members in different restoration initiatives
developed in the study area. Chapter 7 presents the results of this study, including the short and
long-term effects of restoration programs on local livelihoods. Specifically, the chapter presents
the findings regarding the association between involvement in restoration work and
diversification of income sources, and household wealth. Chapter 8 discusses the assumptions
and methodological limitations of the research, the results by considering the current
environmental context, and possible management implications. Finally, Chapter 9 provides the
answers for each research question, and present the overall conclusion of this study.
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2. Study area: The Baviaanskloof
This chapter describes the study area regarding its environmental characteristics and
population. Also, the type of restoration work carried out in the site of study is explained in this
chapter.

2.1.

General information

The Baviaanskloof (23°35'E to 24°25'F2 and 33°30'S to 33°45'S), or “Valley of Baboons”, is a 75km
long valley located in the Eastern Cape Province, South Africa (Figure 1). The valley lies between
the Baviaanskloof and the Kouga Mountains, 95 km north-west of the coastal city of Port
Elizabeth (Jansen, 2008).
The Baviaanskloof is recognized for its rich biodiversity. Seven of the eight biomes present in the
country are represented in the area: Fynbos, Subtropical Thicket, Nama-karroo, Succulent
Karoo, Grassland, Savanna, and Forest biomes (Boshoff, 2005). Furthermore, the area is part of
the Cape Floristic Region hotspot, and has been declared a World Heritage Site (Crane, 2006).
Both the Baviaanskloof and the neighboring area, the Kouga River catchment, play a vital role in
the provision of good-quality water for downstream consumption for both local communities
and the Nelson Mandela Metropole (Boshoff, 2005).

Baviaanskloof Hartland

Baviaanskloof Nature Reserve
Port Elizabeth

Figure 1. Study area Baviaanskloof Hartland, Eastern Cape, South Africa. Source: MangoMap 2017.

The Baviaanskloof is comprised of two areas: - The Baviaanskloof Nature Reserve (184,000 ha)
which is part of the Baviaanskloof Mega-Reserve (500,000 ha), several state-owned protected
areas of land, as well as privately-owned land under stewardships; and -The Baviaanskloof
Hartland, also known as the Western Baviaanskloof, which includes the valley floor and
surrounding hill slopes, and is privately owned by farmers and small settlements (Jansen, 2008)
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As do other catchments in the area, the Baviaanskloof Hartland suffers from the effects of
decades of overgrazing and unsustainable land management that have transformed the thicket
ecosystem from a dense closed-canopy shrub land into an open savanna-like system (LechmereOertel et al., 2005). Along with climate change and invasive species, these pressures have led
the area to become exposed to more frequent floods and droughts (Jansen, 2008). Loss of the
provision of ecosystem services, such as carbon capture, biodiversity, and soil fertility
(eventually reducing agricultural potential), are also consequences of overgrazing
(Commonland, 2016). Domestic livestock farming can be considered one of the most important
economic activities in terms of formal income and employment generated. Livestock includes
two goat species (Angora and Boer), Dorper sheep, cattle, and donkeys. The animals most graze
free in the veld, although they do receive Lucerne (Medicago sativa) as supplementary food (de
la Flor, 2008).
The main stakeholders in the Hartland comprise white landowner farmers (13), and the dwellers
from the colored communities of Sewefontein (20 families) and Zaaimanshoek (40 families), and
the alternative community of Tchnuganoo (Stokhof de Jong, 2013). In addition, there are several
households located in farm land, which pertain to current or retrenched farm workers. In total,
there are 510 households in the Western Baviaanskloof, where 84% correspond to colored or
black South Africans (Census Data, 2011).
For farmers, angora goat, sheep, and ostrich farming generate their main source of income.
Nevertheless, in the last decade farmers began to diversify their business activity to tourism.
Farmers also depend on Thicket ecosystem services, the most important being fodder, water
regulation and supply, and eco-tourism (de la Flor, 2008). However, unlike colored communities
in the Hartland, their dependence is not only for subsistence, but to generate income to access
to a range of assets (de la Flor, 2008).
As mentioned before, the Baviaanskloof has been place of a series of initiatives to restore the
degraded landscape during the last 12 years. These programs can be divided into two categories:
government-led programs structured as Public Works, which follow the main objective of
poverty alleviation, and private-led initiatives, that aim to achieve a sustainable management of
the landscape1.

1 For the purpose of this thesis, government–led or public programs constitute those initiatives and
interventions implemented by agencies tied to the state, whereas private-led programs are those
implemented by institutions operating under a free market economic system. These private institutions
may come from any background, including Non-Governmental Organizations (NGOs) or business
companies (Nshimbi and Vinya, 2014).
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2.2.

Restoration activities

Ecological restoration in the form of Public Works
The South African government has implemented two programs aimed to improve natural capital
in the Baviaanskloof that follow the structure of a Public Works Program (PWP): Working for
Water and Working for Wetlands. Public Works are labor extensive programs for creating
employment opportunities that have been widely implemented in developing countries
(Tanzarn, 2015). Public Works typically provide short- and medium-term employment at low
wages for low skilled workers, while improving public assets (Mccord, 2003). Since Public Works
were introduced in South Africa as a policy response to the high rates of unemployment caused
by the distortions stemming from apartheid policies (Tanzarn, 2015), they specifically target
Historically Disadvantaged South Africans (HDSAs) (Mccord, 2003). HSDAs include all the people
that prior to the new democratic constitution of the Republic of South Africa of 1996, were
disadvantaged by unfair discrimination based on their race. This previously disadvantaged group
includes Black, Colored, Indian, and Chinese individuals (Nefcorp, 2005).
The Working for Water program was first launched in 1995 by The Department of Water Affairs
and Forestry (DWAF). It is coordinated at the national level by the Department of Public Works,
but involves all three tiers of government (central, provinces, and municipalities) and many
Departments, including Agriculture, Environmental Affairs and Tourism, Education, Health,
Social Development, among others (Living Lands, 2017). The objectives of the program include
enhancing water security, improving the ecological integrity of natural systems, countering
abnormal fires, soil erosion and flooding events, and protecting and restoring biological
diversity. Nevertheless, the program has a strong social focus, trying to optimize its social
benefits, investing in the most marginalized sectors of South Africa (Gafane, 2001). In this way,
it aims to help people to develop skills and provide social benefits to local communities, by
creating short- to medium-term jobs for unskilled workers (Ground, 2003).
The Working for Wetlands program started at the national level in 2002, also as a Public Works
Program. Following the same principles as Working for Water, Working for Wetlands focuses on
the rehabilitation, wise use, and protection of wetlands, in a way that maximizes employment
creation, supports small businesses, transfers relevant skills to beneficiaries, and increase
employability in the long term (Gresse, 2014).
Ecological restoration as a private-led activity
Involvement of private actors in nature conservation is becoming more common in sub-Saharan
Africa. In general, private-led initiatives aim to make local communities key stakeholders. They
are then expected to participate in conservation work and at the same time receive benefits
from managing resources (Nshimbi and Vinya, 2014).
Specifically in the Baviaanskloof, the NGO Living Lands has been present during the last 10 years,
and has implemented several conservation activities in the Hartland. Among them, an
agreement with all farmers to collaborate and set up a conservancy (Talbot et al., 2016), a
knowledge base that has informed restoration and catchment management (including Payment
for Ecosystem Services), restoration activities, and development opportunities to generate new
17

sources of income for the local farmers (Talbot et al., 2016). Along with the NGOs Common Lands
and Grounded, Living Lands have started the Four Returns Project, which focuses on converting
existing farmland into land where more sustainable farming practices are used. In order to
achieve this, a new business strategy has been designed between the NGOs and the local
farmers to transition from traditional goat farming to essential oil production, which requires
significantly less water and land (Living Lands, 2017). Through this initiative, the project is
expected to prompt landowners to remove their goats from the hillsides, goats being a principal
cause of land degradation, and free up the land for restoration activities (Figure 2). A large-scale
rehabilitation program is being implemented in parallel on this newly available land, adding to
the previously restored areas that had been intervened by South African government.

Figure 2. The Four Returns Project, by linking ecological restoration with sustainable a market
based activity, aims to ensure landscape restoration in the long term. Extensive farming
activities have led to the ecosystem degradation in the Western Baviaanskloof. By transitioning
from goats to organic essential oils, goats will be eventually removed from hillsides, allowing to
restore those areas (Image from Living Lands, 2017).
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3. Methodology
This chapter presents the methodology of this thesis. First, the chapter presents the conceptual
framework used in this thesis, which introduces concepts about ecological restoration and the
Sustainable Livelihoods Framework. Then, the election of the research methods based in a
literature review is briefly explained. Likewise, the methodological framework followed to
answer the research questions is also explained. Finally, the data collection strategy and data
analysis of the information collected is explained at the end of this chapter.

3.1.

Conceptual framework

3.1.1.

Ecological restoration

Ecological restoration is defined as an intentional activity that initiates or accelerates the
recovery of an ecosystem with respect to its health, integrity, and sustainability. Frequently,
ecosystems that require restoration have been degraded, damaged, transformed, or destroyed
as the direct or indirect result of human activities (SER, 2004). Since the complete recovery of
an ecosystem to its previous state is not possible, ecological restoration aims to recover the
historical continuity, recognizing the prior condition as a ‘moving target’, and therefore,
attempting to place the impaired ecosystem on a trajectory in which it can evolve unassisted
(Alexander et al., 2016). An ecosystem is considered restored when it can sustain itself
structurally and functionally, demonstrating resilience to normal ranges of environmental
disturbances (SER, 2004). Nevertheless, when coping with disturbed ecosystems, two other
management intervention options exist, besides restoration: rehabilitation and reallocation
(Figure 3).

Figure 3. Ecological restoration conceptual framework (Based on Aronson et al., 2007).
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While restoration seeks to return to a pre-existing biotic integrity, rehabilitation emphasizes the
reparation of ecosystem processes, specifically, raising ecosystem productivity and services for
the benefit of the people (Aronson et al., 2007). Rehabilitation is usually the more feasible
option when the level of damage of the ecosystem is severe, and it has crossed one or more
thresholds of irreversibility. Although both options have different aims, they have a shared focus
on the historical condition of pre-existing ecosystems as a reference (SER, 2004). The last
management intervention option, generally chosen when ecosystem structures and processes
have been extensively damaged, is reallocation. This option consists of assigning a new main
function to the degraded area, usually economic and unrelated to the original ecosystem
(Aronson et al., 2007). As the capacity for restoring the quality of diversity and ecosystem
services diminishes with the extent of the damage, the cost of ecosystem restoration will
increase with the spatial extent, duration and intensity of the environmental change, as well as
with the complexity of the target ecosystem (Aronson et al., 2007).
For the purpose of this study, both restoration and rehabilitation activities will be considered
when referring to ecological restoration, as they both have the potential to contribute to rural
livelihoods and human well-being, while maintaining their focus on pre-existing ecosystems.
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3.1.2. Sustainable Livelihoods Framework
The Sustainable Livelihoods Framework (SLF) is an analytical framework used to understand the
main factors that affect people’s livelihoods, and the typical relationships between these.

Figure 4. Sustainable livelihoods framework. H= Human Capital; N= Natural Capital; F= Financial
Capital; S= Social Capital; P= Physical Capital (Based on DFID 2000).

By definition, “a livelihood comprises the assets (natural, physical, human, financial and social
capital), the activities, and the access to these (mediated by institutions and social relations) that
together determine the living gained by the individual or household” (Ellis, 2000). A livelihood is
considered to be sustainable when “it can cope with and recover from stresses and shock,
maintain or enhance its capabilities and assets, while not undermining the natural resource
base” (Chambers and R., 1992).
The Sustainable Livelihood Framework is constituted by the following aspects: livelihood (A)
strategies (B) assets, and (C) outcomes, the (D) vulnerability context and the (E) transforming
structures and processes (Figure 4).
(A) Livelihood strategies
Livelihood strategies are the different activities undertaken by people or households that
generate income required for survival (Chambers, 1992). The capacity to pursue different
livelihood strategies is shaped by people’s access to different levels and combinations of assets
(Ellis, 2000), and the level of risk associated with alternative options (Scoones, 1998). The
combination of activities that are pursued is called a ‘livelihood portfolio’. Some combinations
can be highly specialized, focusing on one or a limited range of activities, while others may be
more diversified (Scoones, 2009).
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(B) Livelihood assets
Livelihood assets are defined as the stocks of capital that can be used directly, or indirectly, to
generate the means of survival of a household (Ellis, 2000). They are classified as natural, social,
financial, physical, and human. According to the SLF approach, households depend on a range
of assets to achieve a sustainable livelihood since no single category of assets is sufficient on its
own (DFID, 2000).
Livelihood assets are described as follows:
Natural capital refers to the stock of physical and biological natural structures and processes
that allow ecosystems to function and in turn to provide services and benefits to humans
(Alexander et al., 2016). It can be differentiated into renewable natural capital (living species
and ecosystems); nonrenewable natural capital (e.g. petroleum); replenishable natural capital
(e.g. fertile soils); and cultivated natural capital (e.g. crops and forest plantations) (Aronson et
al., 2007)
Social capital comprises social networks and associations in which people participate, and from
which they can derive support that contributes to their livelihood (Ellis, 2000). Two aspects are
generally used to assess social capital: networks and connectedness, and trust relationships
(DFID, 2000).
Financial capital denotes the access of an individual or a household to financial resources such
as savings, loans, or other forms of finance or credit (Ellis, 2000). Financial capital is probably the
most versatile of the five categories of assets, since it can be converted into other types of
capital, or it can be used for direct achievement of livelihood outcomes (DFID, 2000).
Physical capital corresponds to those assets brought into existence by economic production
processes (Ellis, 2000). Physical capital is determined by access to public assets, such as public
infrastructure and services, and private assets, such as house conditions and durable goods.
Human capital represents the combined skills, knowledge, labor ability, and good health that
enable people to pursue different livelihood strategies and achieve their livelihood objectives
(DFID, 2000).
(C) Livelihood Outcomes
Livelihood outcomes are the various achievements or outputs of the Livelihood Strategies
undertaken by a household. In this thesis, three livelihood outcomes were studied: income level,
household wealth, and income diversification.
Income level
Corresponds to the combined income of all members of a household. It includes every cash
transfer, from waged employment, government subsidies, remittances, or other sources, and is
used as a proxy for economic well-being (Ellis, 2000).
Household wealth
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Household wealth is defined as the ownership of economic capital at the household level, and
it is considered as a dimension of people’s material well-being, alongside household income
(OECD, 2015). Generally, household wealth is also used as a proxy for household economic
status, and the information is collected from variables such as household ownership of durable
assets, and infrastructure and housing characteristics (Vyas and Kumaranayake, 2006). This
measure is especially relevant for estimating economic well-being in households with transitory
or under employment, since unlike income or consumption expenditure, it reflects long-term
trends in income levels and it is unlikely to change in response of short-term economic shocks
or temporary interruptions (Filmer and Pritchett, 2001).
Income diversification
Income or livelihood diversification is the process by which households construct an increasingly
diverse portfolio of income generating activities to enhance their livelihood resilience (Ellis,
2000). Having multiple income sources buffers households from uncertainty and increases their
resilience to shocks and stresses (Mutenje et al., 2010; Ekblom, 2012). Therefore, income
diversification is key a strategy in the path to a sustainable livelihood.
(D) Vulnerability context
According with this SLF, people’s livelihoods are imbedded in a Vulnerability Context, which
represents the external environment in which people exist and operate, and over which they
have limited or no control. People’s livelihood strategies, as well as the availability of assets, are
fundamentally affected by the Vulnerability Context, which may be comprised of critical trends,
shocks, or seasonality (DFID, 2000).
(E) Transforming Structures and Processes
Transforming Structures and Processes represent the institutions, organizations, norms,
policies, and legislation that shape livelihoods. They affect the Vulnerability Context both
directly (e.g. fiscal policy) and indirectly (e.g. health policy), or they can lessen the impact of
external shocks (e.g. disaster relief programs) or seasonality (by enabling well-functioning and
accessible markets) (Ellis, 2000). Furthermore, Transforming Structures and Processes
determine the access to different types of capital and the terms of exchange between them,
ultimately restricting people’s choices of Livelihood strategies.
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3.2.

Research methods and literature review

3.2.1. Livelihood analysis
Livelihood approaches present a variety of strengths when studying people’s livelihoods. The
most relevant may be that the framework allows a more holistic view on what resources are
important to the poor, including social, human, or natural dimensions, and therefore it helps to
understand the underlying causes of poverty (Krantz 2001). Within this approach, multiple
methods to conduct livelihood research have being proposed by the literature. Although the
methods partly overlap, it is possible to identify the main ones that have been implemented
across developmental studies.
For example, the Livelihood Trajectory Analysis aims to describe and explain the directions and
patterns of change in individuals and groups over time (Murray, 2001). This method examines
an individual or household behavior embedded in a historical context, which allows for the
identification of factors that push livelihoods along trajectories towards vulnerability or
resilience (Sallu, 2010). Examples of application of Livelihood Trajectory Analysis include
(Valbuena et al., 2015) and (Sallu, 2010), who explore the resilience and vulnerability of
livelihoods within two different social-ecological dryland contexts of Botswana. A common
criticism of this method is that there is already too much complexity related to how people build
their livelihoods in the first place. Therefore, studying what adaptation means for individuals
and households is not manageable within most research contexts (McLean, 2015). Since the
LTA includes multiple temporal and spatial scales, it gives valuable information for time-scale
comparisons. However, to achieve this, it requires following the dynamics of the same group of
households for several years (McLean, 2015), and therefore, is not an adequate research
method for this thesis.
The method of Household Livelihood Security Assessment is based on the observation that food
is one of the household needs, and adequate food consumption may be sacrificed for satisfying
other needs. This method has a strong focus on intra-household economic and social dynamics,
since it analyzes differences in labor decisions within the family and community, access to and
control over goods and services, accumulation of capital, and the distribution of political and
economic power (Lindenberg, 2002). Following a qualitative approach, the Life History and
Cluster Analysis method focuses on capturing diversities in livelihoods, resource access, and
income levels, as well as in intra-household relations. It uses life history interviews to offer a
retrospective view of paths, giving insights into historical livelihood issues (Murray 2001).
Nevertheless, both methods focus on intra-household relations, while this thesis aims to
measure effects at the household level.
Finally, Ellis (2000) proposes a Livelihood Analysis method that combines quantitative and
qualitative approaches, that has been widely used in the literature. This method focuses mainly
on a descriptive analysis that shows the complex set of income generating activities of a
household, emphasizing the diverse ways in which people make a living (Scoons, 2009). Also,
the study of assets, both material and non-material, is a central part of this method, using the
household as a unit of analysis (McLean, 2015). After considering the limitations and strengths
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of the most common methods for studying livelihoods, and the restrictions to the spatial and
temporal scope of this thesis, the method of Livelihood Analysis was used to study livelihoods
in this thesis.

3.2.2. Social Impact assessment
An impact evaluation is a systematic identification of the impacts on individuals, households, or
institutions that can be attributed to direct participation in a program or intervention
(Blomquist, 2003). Inputs into a project can be translated into direct outcomes, but there may
also be observed or unobserved intervening factors on which the project has an effect. In
addition, there may also exist other factors or events that are correlated to the outcomes, but
which are not caused by the project (Ezemenari et al., 2000). Social Impact Assessment emerges
from the interest of identifying the social outcomes of programs or policies, while discarding
intervening factors, to contribute to the development process (Esteves et al., 2012).
There are many methods used in social impact evaluation, ranging from technical approaches
that utilize survey instruments or secondary data, to political approaches in which social
scientists work from within the communities using ethnographic techniques (Asselin and
Parkins, 2009). A common method is the comparative model, in which impacts are determined
by comparing the outcomes of program participants with the outcomes those same individuals
would have experienced in the absence of the program (Blomquist 2003). In this case,
community and intervention characteristics should be as consistent as possible (Asselin and
Parkins, 2009). Another method is the straight-line analysis, which takes an existing trend and
projects it at the same rate of change into the future (ICGP, 2003). Statistical significance, as a
method for social impact evaluation, uses calculations to determinate probabilistic differences
with and without the proposed action, or associations between the actions and the outputs
(ICGP, 2003). Regression techniques can be used in such cases to estimate the impact of the
interventions (Elbers, 2012).
Each of these methods present constraints at the moment of application. For instance, to carry
our straight-line analysis, a record of previous experiences with similar actions is needed (ICGP,
2003). In the case of the comparative model, in contexts where there is a high heterogeneity of
programs and beneficiaries, it is usually impossible to make a dichotomous distinction between
treatment and control groups (Elbers, 2012).
In this thesis, variations in household income (short-term effects) caused by the interventions
are rather straightforward to estimate. However, to determinate if changes in household wealth
and income diversification (long-term effects) are associated with participation in restoration
work, it is necessary to adjust for the variations between participants, and net out the effect of
other intervening factors. Hence, for this thesis, a statistical significance method was chosen.
Specifically, an association between the outputs and the interventions was estimated using a
multivariate regression analysis, which allows for a focus on one parameter of interest, holding
the effects of other variables in the model as constant or unchanging (Blomquist, 2003).
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3.3.

Methodological framework of this thesis

To study the effects of restoration programs in local livelihoods, the research questions in this
thesis focus on the: i) characteristics of ecological restoration programs implemented in the
area; ii) livelihood systems of the target population; iii) extent of participation of the
beneficiaries; and iv) changes in livelihoods associated with participation in restoration work
(Figure 5).

Figure 5. Methodological framework of this thesis

i) Ecological restoration programs implemented in the area
To study the characteristics of the ecological restoration projects, information regarding the
three restoration programs implemented in the last 12 years was gathered. This information
included stated objectives, implementation activities, funding sources, area of impact, and
contribution to different livelihood assets.
ii) Livelihood systems of the local households
To understand the rural livelihoods potentially influenced by restoration activities, livelihood
assets, strategies and outcomes of local households were studied using a livelihood analysis.
Livelihood assets
Social assets were described in terms of membership and leadership positions of household
members to one or more formal social organization. Possession of savings, as well as the
possibility of access to credit or loans with formal institutions or individuals, were used to
describe financial capital. Education, gender, and age of the household head were used as
indicators of human assets. Also, the household dependency ratio was used as an indicator of
human assets. This was estimated by dividing the number of household members that are not
economically active (people under 15 years old, disable individuals, and elderly members above
65) by those who are (Ifejika Speranza et al. 2014). The higher the dependency ratio, the higher
the financial burden for a household and the difficulty to meet subsistence needs, and therefore,
the lower the chances to achieve a sustainable livelihood (Wang et al., 2016; Bekele, 2012).
Lastly, the natural assets of households were described regarding the: extent of land owned (or
rented), number and type of cattle, number of crops, ownership of a vegetable garden, and
collection of non-timber forest products (NTFP). The contribution of NTFP to everyday
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household consumption was later estimated using the prices from the closest point to the
community. Given the high unemployment rate among colored communities, the opportunity
cost of labor from collecting NTFP was not deducted from the value (Shackleton & Shackleton,
2003).
Livelihood strategies
All sources of income from each household were included to describe the income portfolio.
Specifically, the following division was used (Ellis, 2000):
Farm income: income generated from own-account farming, whether on owned-occupied land,
or on land accessed through cash or shared tenancy. Includes income generated by livestock or
crop sales.
Off-farm income: refers to wage or exchange of labor on other farms.
Non-farm income: refers to non-agricultural income sources. Several sub-categories are
identified: waged employment, self-employment, rental income obtained from leasing land or
property, and remittances (help from family).
Government subsidies: transfers in cash or kind given by the government.
An unemployment rate was estimated from the percentage of persons from the labor force that
were not employed (by paid work or self-employment) during the month of the interview. For
statistical purposes and to favor international comparability, the working-age population is
defined as all persons between 15 and 65 years old (ILO, 2015). This thesis uses the broad
definition of unemployment, and includes discouraged job seekers, defined as those individuals
who want to work but do not actively “seek” work because they view job opportunities as
limited, they have restricted mobility, face discrimination, or there exist structural barriers
related to work (ILO, 2015).
Livelihood outcomes
Livelihood outcomes were described in terms of income level, household wealth, and income
diversification. Absolute income was estimated from cash, including on- and off-farm income,
government subsidies and remittances. To estimate household wealth, a Wealth Index was
constructed from information collected from the interviewed dwellers. The variables included
in the index were: ownership of durable goods (e.g. ownership of radio, television, satellite
television, refrigerator), means of transportation (car, pickup truck, animal traction), and access
to utilities (e.g. running water in the house, electricity) at the household level. Finally, to
estimate diversification of income sources, the Inverse Herfindahl-Hirschman Index was used.
This index describes income diversity both in terms of the number of activities, and the
distribution of total income between them.
iii) Extent of participation in restoration work
The capacity of restoration projects to influence local livelihoods is mediated by the level of
involvement the different households have in restoration work. Hence, information regarding
extent of involvement, wages received, type of work (worker or contractor), and level of
satisfaction with restoration work was gathered.
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iv) Effects on livelihood outcomes
To study the short-term effects of restoration work on livelihood outcomes, variations in income
level were estimated for participating households. To estimate long-term effects on people’s
livelihoods, a social impact assessment was carried out by doing a multivariate analysis.
A regression analysis was carried out to test the association between household wealth
(dependent variable), and participation in restoration work (independent variable) while
controlling for a set of socioeconomic variables. The aggregated number of months that one or
more household members have been involved with Working for Water and/or Working for
Wetlands was used as the explanatory variable. Since the Four Returns Project only started one
year before the data collection, its impacts were only assessed in the short-term. The same
regression analysis was carried out to estimate association with income diversification and
participation in restoration work.

3.4.

Data collection

To study the extent of the effects of ecological restoration projects implemented in the area, a
literature review was carried out in May 2017. The Web of Knowledge database was used for
accessing journal articles. Also, Google search was used for grey literature (e.g. conference
papers, government documents, and annual reports) specifically targeting South African
government websites. Lastly, local experts were contacted to gain access to specific project
information, such as budget documents and work contracts.
To gather information about livelihoods and extent of participation in restoration work, a semistructured questionnaire was conducted between June and July 2017 among 73 households. A
household was defined as the social group that resides in the same place, shares the same meals,
and make decisions together over the allocation of resources (Ellis, 2000). Since the restoration
programs specifically target Historically Disadvantaged Individuals, the questionnaire was
conducted among the colored community in the Baviaanskloof Hartland area. The locations
included the communities of Sewefontein and Zaimanshoek, and individual houses located on
farm land, in areas such as Zandvlakte, Joachimskraal, Sederkloof, Damsedrif, and Doringkloof.
The surveys were carried out with the assistance of a local translator in randomly selected
houses. The questionnaire included 4 sections: resources and monthly amount of household
income, household assets, extent of involvement with restoration work, and socioeconomic
attributes (See Appendix 1). When the participant of a restoration program was present at the
moment of the interview, questions about level of satisfaction with restoration work were
asked. In total, 32 interviews with restoration workers were carried out. Finally, to complement
the information gathered, informal interviews were conducted with long-term participants in
Working for Water, and with a former project manager.
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3.5.

Data analysis

All collected data, including models, and index estimations were calculated using the statistical
program Stata 11.1. The estimation of indexes and regression models was done in the following
way:
Household Wealth
To construct the household wealth index, the ownership of different assets at the household
level were used as indicators (Howe et al., 2008; Lovaton, 2014). Since the ownership of certain
assets is more closely associated with higher wealth than others (e.g. the ownership of a pickup
truck would indicate more wealth than transport by animal traction), different weights were
assigned to the different assets. To determinate such weights, a Principal Component Analysis
(PCA) is generally used (Filmer and Pritchett, 2001; Vyas and Kumaranayake, 2006). However,
since PCA is designed for continuous normally distributed data, and here only categorical
variables were used, a Multiple Correspondence Analysis (MCA) was used instead (Howe et al.,
2008).
The index follows this general form:

𝐻𝑊𝑖 = 𝑤1 𝑎1𝑖 + 𝑤2 𝑎2𝑖 + ⋯ + 𝑤𝑘 𝑎𝑘𝑖
Equation 1. Wealth index construction, where positive factor scores are associated with higher
household wealth. HWi is the wealth index calculated for the household i, ai is the indicator for
ownership of asset k for the household i, and wj is the weight assigned to asset k based on the
first principal component.

Income diversification
Income diversification at the household level was estimated using the inverse HerfindahlHirshman diversity index, which is the sum of the squares of proportional contributions to the
total income (Ellis, 2000). The higher value of the index, the higher diversification of income
sources the household has. The maximum index value possible is equal to the total number of
income sources, and this would be attained if total income was equally distributed between
each source.

1
𝐼𝐻𝐻𝐷 = [ 2 ]𝑖
∑ 𝑎𝑗

Equation 2. Inverse Herfindahl-Hirschman Index (IHHD). Where i represents the proportional
contribution of each livelihood activity j to household’s overall income.
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Association between involvement in restoration work and long-term livelihoods outcomes.
To assess the association between household wealth (outcome variable), and involvement in
restoration work (explanatory variables), a linear regression was run while controlling by a set
of variables that can affect the association. These control variables included income from
employment, income from government subsidies, household size, and community where the
household is located (Sewefontein, Zaaimanshoek or on farm land), as a dummy variable.
Similarly, to study the association between income diversification (outcome variable) and
involvement in restoration work (explanatory variable), a linear regression was also run, this
time while controlling by the different household assets, following the Sustainable Livelihoods
Framework. Specifically, the control variables included were: household size, membership to an
organization (as a proxy for social assets), access to credit (as a proxy to financial assets),
household size, age, and gender of the household head (as proxy of human asset), mean(s) of
transportation (as a proxy of physical productive assets), and community where the household
was located, as a dummy variable. Given the extremely low ownership of natural assets in the
area, a proxy for this was not included in the model.
Because household wealth and income diversification are continuous variables, an Ordinary
Least Square model was used in both cases. Also, since is not possible to control for all
characteristics that affect the dependent variable in the analysis, a robustness analysis was
carried out, to discard that results were obtained by chance. Disturbances to the core model
were included, such as dropping control variables, using part of the sample (dividing by quintiles
or by sex of the household head), and using Ordered Probit regression instead of Ordinary Least
Square model.
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4. Ecological restoration in the Baviaanskloof
This chapter describes the restoration programs carried out in the Baviaanskloof within the last
12 years: Working for Water, Working for Wetlands and Four Returns. The programs are
described in terms of: stated objectives, coverage, type and duration of employment, targeting
strategies, and contribution to livelihood assets. Since Working for Water and Working for
Wetlands follow the same structure, their descriptions are presented as one.

4.1.

Working for Water and Working for Wetlands

The Working for Water and Working for Wetlands programs first started in the Baviaanskloof in
2004 and 2011 respectively. Both programs depend on planning, implementation, and
supervision from the South African Government. Although, first initiated by the Department of
Water Affairs and Forestry (DWAF), since 2001 they are part of the Department of
Environmental Affairs.
Stated objective: There is little clarity about the main objective of these programs, since their
stated objectives vary across the myriad of documents and reports published throughout the
years (Sadan 2005; Hope, 2006; Mangoale, 2009). However, all descriptions mention ecological
restoration and poverty alleviation as part of their main aims. Their environmental goals include
increasing water resources, improving ecological integrity, restoring the productive potential of
the land, and promoting sustainable use of natural resources (Sadan, 2005). On the other hand,
their social development objectives include poverty alleviation, development of skills, and
provision of social and livelihood benefits to local communities (Mangoale, 2009). Also, it
focuses on the employment of youth, women, and people with disabilities, implementation of
national social development interventions including some related to HIV and AIDS, and skills
development through training (Hope, 2006).
Funding mechanism: As mentioned in the introduction of this thesis, Public Works programs are
funded in bulk by the poverty relief budget. From 2005 to 2006, 3,282 million Rands have been
invested at the national level, of which 73% comes from poverty relief programs. 16% of the
funding comes from institutions linked to state agencies, such as the Department of
Environmental Affairs. Water tariffs from users, in the form of a Payment for Ecosystem Services
Scheme, have constituted 10% of the funding over the years. In smaller part, foreign funding
from the Finish and Norwegian governments, local government such as municipalities, and
contributions from the private sector constituted approximated 1% of the funding during the
first years of the program (Turpie et al., 2008).
Type and duration of employment: In the Baviaanskloof, as in the other locations in South
Africa, projects depend on local contractors for their implementation. Contractors are
responsible for completing contracts as specified by the programs, as well as recruiting and
managing their teams and equipment. Such teams consist of 11 workers that may be general
clearers, or other more specialized employees, such as health and safety officers (Hough and
Prozesky, 2013). Generally, a contractor takes on 6 contracts a year, with a duration of approx.
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25 days each. However, there is no certainty for participants that they will be part of future
contracts. This characteristic is common in Public Works schemes, where employment is not
only intermittent in nature, but can also present long delays in providing work and payment
(McCord, 2005).
Activities and area of impact: Although the Working for Water was initiated with the mandate
of controlling invasive alien plant infestation (Turpie et al., 2008), in the Baviaanskloof the
program is mainly focused in reforestation of degraded hillsides on farmer's land. Some of the
activities include large scale planting, nursery work, riparian work, and blanking (replacement of
dead trees in already reforested areas). In total, the program has intervened in more than 1800
ha for planting, and 1800 ha for blanking (See Appendix 2).
Typical activities undertaken within Working for Wetlands include plugging artificial drainage
channels created by historical agricultural practices to drain wetland areas, building structures
to divert or redistribute water to more natural flow paths, and removing invasive alien or
undesirable plant species from wetlands and their immediate catchments (Gresse, 2014).
Specifically, in the Baviaanskloof the activities have consisted mainly in building gabion weirs to
prevent further incision in the main river channel in two sites: Zandvlakte and Joachimskraal.
Also, the program assisted in alluvial fan restoration work in at least 3 locations, in coordination
with Living Lands.
Beneficiaries covered by the program: During the 13 years the Working for Water program has
been running in the Baviaanskloof, 450 contracts have been assigned, employing 298 people,
with a total investment above 14 million Rands. From this, approx. 1.3 million Rands were
directed to Capital Build-up to increase the capacity of local people to start their own businesses.
The last Working for Water contract implemented in the Baviaanskloof was during 2016 (DWA,
2016).
Since the start of the Working for Wetlands program, 826.8 million Rands have been invested in
the rehabilitation of over 1,000 wetlands, creating 23,472 job opportunities at the national level.
In particular, a budget above 3 million Rands has been directed to the Baviaanskloof catchment
for 2016 to 2018, from which 42% of the budget is designated for wages. In general, an average
of 42 people are employed per year with 15 to 20 day contracts (DWA, 2016).
Targeting strategies: Public Works Programs usually apply combined targeting strategies, to
ensure that employment opportunities are directed to the most vulnerable people. In this case,
self-targeting as well as categorical targeting are implemented. By setting wages below the
market wage for hard physical labor, policy makers ensure that only those who do not have
access to the formal employment market will reach out for this type of employment, acting as a
self-targeting process and preventing the leakage of jobs to the non-poor (Mccord, 2003).
Also, categorical targeting is applied by actively directing the job opportunities to Historically
Disadvantaged Individuals that are unemployed. In addition, the program gives quotes for
employment positions to women, youths, and the disabled (Mccord, 2003).
Income transferred: As mentioned before, the wages offered by Public Works Programs are
generally considerably lower than market norms. In the study area, each Working for Water
contract paid from 99.65R per day for general workers (DWA, 2016). Although this is near to the
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minimum wage of 128R per day set for farm and forestry workers (Department of Labor, 2017),
it is important to remember that there are only six contracts a year, meaning that the monthly
income that a household can count on is approximately half of what the program pays,
equivalent to 896R per month. In addition, in the case of restoration programs implemented as
Public Works, extensive delays in payment is well documented (Gafane, 2001).
Contribution to livelihood assets: Working for Water workers receive practical training in work
related activities, such as the development of skills for machine and herbicide use, first aid, and
worker safety issues. Nevertheless, they are also trained in non-occupational skills, such as
environmental awareness, reduction of drug-use, computer literacy, alcohol dependence,
personal finances, and HIV-AIDS prevention (CASE, 2007). Even more, contractors are trained in
how to manage a team, good management practices, and conflict management (Coetzer and
Louw, 2012). The program guidelines indicate that all team members should undergo 48 days
of training in a two-year employment cycle. This means, in theory, that approximately 10% of
the time in the program is spent on training workers (CASE, 2007), which represents a
considerable contribution to their human assets.
At the start of a contract, the program provides contractors with money to invest in tools and
equipment to start their businesses, that they are expected to repay this with no interest and at
a depreciation value (Coetzer and Louw, 2012). In addition, up to 20% of the contract labor costs
can be directed to Capital Build-up purposes, as a profit to build their own business assets, like
vehicles or equipment, and improve their employability in the future (Gafane, 2001). This
directly contributes to financial assets of participants that act as contractors, alleviating the
limitations on aspiring contractors by having the initial capital to start their business.
Although is not part of the stated objectives of the program, Working for Water also contributes
to the social assets of project participants, since Public Works Programs incentivize beneficiaries
to socially interact and build networks in their working environments, preventing the poor from
becoming socially excluded (Hough & Prozesky, 2013).
Regarding the contributions of Working for Wetlands to different livelihood dimensions, they
are similar to those of the Working for Water program, since it also provides both technical and
non-technical training to its beneficiaries (McCord, 2005), the work is primarily team oriented,
and it follows the same contractor system.

4.2.

Four Returns Project

Overgrazing caused by goat farming is the main driver of soil degradation in the Baviaanskloof,
and its cumulative effect throughout the years has impacted the provision of ecosystem services
in the area (Lechmere-Oertel et al., 2005). However, income of local farmers depends, to a great
extent, on this traditional way of farming (de la Flor, 2008). Hence, to remove goats from the
hillsides, an income alternative had to be proposed to farmers in the area. This has been the
principal work of the NGOs Living Lands, Commonland, and Grounded during the last few years.
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The Four Returns Project focuses on the transition from goat farming to growing organic herbs
to produce essential oils, as an alternative source of income for the farmers in the area, with the
final aim to create a sustainable management of the landscape. The project started with organic
lavender and rosemary, which use ten times less water than previous farming practices, and
require 100 times less space than goats (Living Lands, 2017). In this context, farmers have
established the “Baviaanskloof Development Company” which processes and markets the
essential oils. This alternative source of income has the potential to become double or more
than what farmers are receiving now in four to five years when the fields are in full production
(Living Lands, 2017). This transition away from goat farming is expected to make land available
for restoration efforts, such as planting of indigenous trees, elimination of alien species, and
erosion control measures.
Stated objective
The claimed objective is to rehabilitate the degraded land, while improving soil quality,
decreasing drought and flood risk, create opportunities for ecotourism and game farming, and
increase agricultural productivity (Talbot et al., 2016).
Funding mechanisms: The transitioning of the farming system from goats to essential oil is
market based. The Development Company is based on market revenue, through the sale of
essential oils, and products made from these oils. The company also received a long-term loan
from the NGO Commonland to set up the business and establish the processing facility (Lands
2017). Regarding the funding for restoration activities, around USD400,000 have been provided
by the Coca Cola Africa Foundation in the form of a Payment for Ecosystem Services Scheme.
Figure 6. Three different techniques for controlling soil erosion a) Pondings, made with
machinery, instead of human labor, b) Brushpacking, c) Silt traps. Source: Living Lands.
a)

b)

c)
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Type and duration of employment: Job positions created under this program are mainly fulltime, and are expected to be long-term, while restoration activities are upscaled.
Income transferred: The income transferred to restoration workers, as well as for associated
lavender workers corresponds to the minimum wage for employees in the Farm and Forestry
Worker Sector, which is set at 3,000 Rands per month for the year 2017, according to the Labor
Guide of South Africa.
Activities and area of impact: In the last 2 years 100 hectares have been destined to rosemary
and lavender, and the restoration of the first hectares has started. There is a plan to intervene
in up to 1,500 hectares of degraded land within the next three years (Lands 2017). The
restoration activities mainly consist of planting Speckboom, in combination with other soil
degradation control measures, such as brush packing, ponding, and silt traps (Figure 6).
Beneficiaries covered by the program: According to information given by Living Lands, the NGO
generates 15 to 20 full-time work positions in restoration activities. Because the extent of the
restoration activities is of lower scale than the programs run by the government, and the work
is more mechanized and less labor intensive (e.g. use of a retro excavator for ponding) (Figure
6, A), the coverage of beneficiaries is lower. However, because landscape rehabilitation is
coupled with the production of essential oils, there are indirect beneficiaries associated with the
restoration project as well. Currently, in the initial years of the production of oils, people have
been hired on a seasonal basis to harvest the lavender and rosemary, and around four people
are currently working in the distillery.
In the future, if the restoration activities are scaled upwards as expected, the indirect
beneficiaries of the initiative may show a considerable increase: the project aims to create up
to 90 local jobs. Also, the implementation of a Black Empowerment Plan is being studied, which
would allow the smallest farmers in the area from Historically Disadvantage Groups, who don’t
have access to land except for a garden, to participate in the company by growing crops on a
smaller scale. Finally, this business model gives way to the opportunity to develop a local
industry which would create jobs in the long-term for farmers and the colored community, by
making products, such as soaps from the oils produced (Lands 2017), increasing eco-tourism
opportunities, game farming, and increase agricultural productivity.
Targeting strategies: The restoration program carried out by the NGO has a lesser target effect
than a Public Works Program. In the first instance, the self-targeting is lower, since wages in this
project correspond to the official minimum wage. Although some level of self-targeting still
exists, since it represents hard work for a low income. Regarding categorical targeting, the
project is focused on young unemployed people, and also looks for having an equal distribution
of men and women on their team.
Contribution to livelihood assets: Regarding contribution to livelihood assets, the employees
have received training in rehabilitation and soil erosion control techniques, as well as technical
skills, such as chain saw instruction. The members of the team are expected to be well equipped
to facilitate rehabilitation once implementation starts at other places in the catchment, with the
aim to establish a sustainable long-term source of employment (Living Lands, 2017). This
program would also have an impact on social assets, since the work is mainly team oriented (See
Appendix 3 to find a summary table of the restoration work in The Baviaanskloof).
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5. Livelihoods in the Baviaanskloof
This chapter explains the livelihood characteristics of households in the Baviaanskloof.
Specifically, the chapter describes the livelihoods assets, strategies, outcomes of interviewed
households.

5.1.

Livelihood assets

From the 73 households interviewed, almost 66% pertained to a community with land rights
(Zaaimanshoek and Sewefontein). The rest of the households interviewed (34%) were located
in Zandvlakte, Joachimskraal, Sederkloof, Damsedrif, and Doringkloof, which are locations on
farm land (Table 1). Households located on farm land were considered to be one group. The
average household had five members (SD=2). More than half of the household’s heads were
woman (55%), with an average age of 56 years old (min=20, max=89).
Table 1. Descriptive statistics of the sample
Variable
Age of the household head
Gender of the household
head (1=Woman)
Household size

Mean (SD)

Min-Max

56 (16)

20-89

55%
5 (2)

1-12

Percentage

N

Sewefontein

24.7%

18

Zaaimanshoek

41.1%

30

Zandvlakte

6.8%

5

Joachimskraal

5.5%

4

Sederkloof

8.2%

6

Damsedrif

9.6%

7

Doringkloof

4.1%

3

Communities

Although most of the household heads did receive formal education (mainly primary school and
incomplete) none of them reported having a schooling level higher than secondary school
(Figure 7). 70% of the households were members of one or more social organization, either
church or a community committee. Of them, one third had a member that holds a leadership
position in their social organization. Regarding financial assets, only 16% of the households
reported having access to formal credit, and only 7% possessed savings.
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Figure 7. Social, human, financial and natural assets of interviewed households.

P e r c e n t a g e o f h o u s e h o ld s

H um an

S o c ia l

N a tu r a l

F in a n c ia l

70
60
50
40
30
20
10

n

s
rd
a
G

C

ro

e

p

s

p
e

ig
P

e
h
S

o
G

ke
ic
C

h

a

n

ts

s

s
g

it
vi
a
S

C

re

n

d

n

n
o
p
h
rs
e

n

d

a
b

L

e

a

f
o
r

ip

a
rg
o

ry
e

si

a
iz
n

m
co

co
a
d
n

tio

tio

te
le

te
p

le

te
p

le
m

p
co

in
ry
a

d

co

S

cu

M

e

m

S

e

e

n

ri
P

P

ri

m

a

m

a

ry

ry

in

co

m

m

N

p

o

le

n

te

e

0

The natural assets were markedly low, considering that rural livelihoods are characterized by
depending in great extent on agricultural production. Only one informant reported owning land
for crops (1 ha). Out of the others, 21 households owned a garden where they mainly grow
vegetables for their own consumption. These gardens varied from 4 to 60 square meters. Also,
41% did not own any farm animals. In the case of Zaaimanshoek, dwellers generally do not have
any livestock, except for chickens, and donkeys for transport.
On the other hand, households across the Baviaanskloof did have access to NFTP that
contributed to their livelihoods. Wood for cooking and heating, construction materials, and
medicinal plants are all collected throughout the Hartland. On the contrary, hunting is not a
common activity among colored communities, and food collection (fruits, mushrooms, etc.) was
not identified at all. While the contributions from construction materials and medicinal plants
to household in-kind income are rather low (de la Flor 2008), wood collected from the Bushveld,
mainly Acacia Karoo, Pappea capensis, and Pterocelastrus tricuspidatus had a greater impact on
subsistence income. Up to 52% of the households interviewed stated they used wood as their
only source of heat and for cooking, and 36% informed using wood in combination with
electricity or gas. On average, a household collected 415.7 Kg of wood per month (SD=327.3),
which is equivalent to R369 per household per month. This represents 10% of the average
monthly household income in the area. Because of the lack of land ownership, the wood is not
collected from the people's own property.
Regarding utilities, 26% of people do not have electricity in their homes, and only 13% of the
houses have a water pipes inside of them. The lack of these utilities is specially marked in homes
established on farm land, where the lack of access to electricity rises to 68%. Except for some
houses built out of concrete, the houses are generally built from materials found in the
surrounding area, such as clay for painting and plastering (Figure 8).
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Figure 8. Image of some physical assets present of the study area: Houses built with a) concrete
and tin b) clay, c) Donkey car at Sewefontein community farm and d) wood used for cooking.
Photos: Living Lands.
b)

a)
a)

c)

d)

The most common durable goods throughout the dwellings were televisions, followed by mobile
phones (Figure 9). Since the area has no phone reception, and none of the households reported
having an internet connection, people mainly use the local library in Zaaimanshoek for internet
access. Some households had durable goods (refrigerators, TVs, washing machines, etc.)
dependent on electricity without access to it, but instead they used generators running on
gasoline. Last, 60.3% of the interviewed households do not own any means of transportation,
having to rely on walking, private transport, or the school bus to go to other locations. Within
the households that had means of transportation, pick-up trucks, followed by donkeys, and cars
were the most common.
Figure 9. Physical assets on interviewed households
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5.2.

Livelihood strategies

5.2.1.

Livelihood portfolios

Among colored communities in the Baviaanskloof, household income is derived from varying
combinations of non- and off-farm income, providing different returns for the communities
(Table 2). In general, most of the income comes from government subsidies as cash transfers
(61%), followed by waged employment (28%). Nevertheless, when considering the income from
Public Works Programs, the income dependence on Government support in even greater. On
the other hand, help from family (2%) and self-employment (2%) were the livelihood strategies
with lower occurrence. Only four people described themselves as self-employed: two as
independent contractors and two as small business owners, selling wood or groceries. None of
the households had any income from rented land or property.
Although crop- and livestock-based activities are a key source of income in rural areas, none of
the households interviewed reported income from agricultural sales. Those who had crops or
livestock used them exclusively for subsistence. In the case of Sewefontein, the Lucerne
produced was in part being sold to white farmers in the area, but with the revenue given to
shareholders, most of them are not currently living in the area. Also, even though the study area
is characterized by historic farming activities, only eight people reported being employed in
agricultural work in one of the 13 farms present in the Hartland, representing 8% of the income
portfolio.
Table 2. Income portfolio of interviewed households. Table shows contribution, in percentages,
of each income source to the income portfolio of the sample. N shows number of households
that receive income from the indicated source. Often, a household has more than one source of
income.

Source of income
Wage
employment

Nonfarm
income

Description
Public
Works,
housework, school.

Selfemployment

Contractor,
sell of fuelwood

Transfers

Government grants
for children and
elderly people

Rental
Remittances

Off-farm income

Farm-income

Help from family
Full or part-time
crop or livestock
based activities in
other farms
Agricultural sells

Sewefontein
(Total hh=17)
%
N

Zaaimanshoek
( Total hh =29)
%
N

In farm
(Total hh =23)
%
N

Total sample
( Total hh =73)
%
N

32

9

32

20

20.1

10

27.9

39

1.6

2

-

0

3.1

2

2.2

4

63.7

18

66.2

28

51.8

19

61.4

65

-

0

-

0

-

0

-

0

3

2

0.6

1

2.1

2

1.5

5

-

0

0.3

1

23.8

7

8

8

-

0

-

0

-

0

-

0
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In Sewefontein, the Lucerne produced was in part being sold to white farmers in the area, but
with the revenue given to shareholders, most of them are not currently living in the area. Also,
even though the study area is characterized by historic farming activities, only eight people
reported being employed in agricultural work in one of the 13 farms present in the Hartland,
representing 8% of the income portfolio.
Sewefontein, Zaaimanshoek and the homes located on farm land had similar income portfolios,
except for off-farm income. Households located on farm land had greater access to farm work,
in part because they do not have to deal with transportation constraints, and in part because
many times there is a history of the family working with the farmer. Households located in these
areas are, in part, retrenched workers, meaning that they do not currently have job in one of
the farms, but they do have more access to occasional work opportunities, such as maintenance
works or crop harvesting.
Among waged jobs, there were different combinations of part- and full-time employment for
skilled and unskilled workers. The principal source of employment is in Public Works, and this
comes from different projects than the restoration programs studied in this thesis. For instance,
road reparations and basic health community services programs were in progress at the time of
the interviews in the area. These consisted of part-time jobs two days a week for 27 people,
benefiting 19 households (Figure 10). The second source of waged employment was from the
NGO Living Lands, mainly as team workers for rehabilitation tasks, part of the Four Return
Project. The category of “other” mainly includes people that work at the local school as teachers,
librarians or cooks, or as gate keepers at the Baviaanskloof Nature Reserve. At the time when
data was collected for this thesis, there were no contracts being carried out by Working for
Water or Working for Wetlands in the Hartland area.
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Figure 10. Percentage of people involved in non-farm sources of income, part time or full time
(N=63).
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5.2.2.

Livelihood diversification

The IHHD index shows income diversification ranging from 1, where the entire household
income comes from one source, to 3, where the household have two or more members working
full-time in different areas (Table 4). Of the total, 33% of the households presented the lowest
diversification possible, depending exclusively on government grants as a source of income. As
expected, households of higher quintiles presented a higher diversification of sources of income.

5.3.

Livelihood outcomes

5.3.1. Income level
The households interviewed received an average income of R4124 (SD= 2439) per month (Table
3). From this, R2082 (SD= 2767) came from employment, and R2126.1 (SD=1640) from
government subsidies (Figure 11). When considering only those households that completely
depend on government subsidies, the average income of these households falls to R2520 per
month. The government grants consisted of child support (R390) and pensions for the elderly
(R1660).
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Figure 11. Household income per source. Figure shows range, median and lower and upper
quartile of monthly household income of interviewed households. The results are also divided
per source of income. These are: paid income from formal employment, income from
government subsidies or grants, income from farm sales (Farm income), and help from family
(Remittances).
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When studying income per capita, 50.7% of the households were situated under the Upper
poverty line2. Of them, 30% has to sacrifice food to obtain essential non-food items (Lower
poverty line), and 11.7% are unable to purchase enough food (Food poverty line). The poverty
level matches with the high rate of unemployment among colored communities estimated in
the area: the sample presents an unemployment rate of approx. 70%, including discouraged
jobseekers.
Table 3. Income per household and per capita by location, in Rands.
Sewefontein

Zaaimanshoek

In farm

All
households

Income per household
Mean (SD)

4537
(2551)

4299
(2521)

3602
(2262)

4124
(2439)

Income per capita
Mean (SD)

821
(571)

767
(602)

852
(648)

813
(607)

5.3.2. Household wealth

The factors obtained from the Multiple Correspondence Analysis for the construction of the
Wealth index showed consistency across the 13 assets it was based on (See Appendix 4). For
example, the ownership of one or more pickup trucks, cars, or the presence of a water faucet
inside the dwelling obtained a higher positive weight. This indicates that households with these
assets will have a higher wealth index, as expected. On the other hand, the analysis assigned to
cooking with wood or not owning a television a stronger negative weight, showing that these
indicators reflect a lower wealth index.
The index had an average value of 47.6, ranging from 36.4 to 60.1 (Table 4). Homes with the
highest index typically owned all the durable assets, one or more pick-up trucks for
transportation and work, and used electricity for cooking. Households with lower wealth index
did not have basic utilities, such as electricity or running water inside their dwellings, only owned
a radio as their durable goods, did not own any kind of transportation, and exclusively depended
on wood for cooking and heating. As expected, higher quintiles showed higher household
wealth (Table 5). However, the first quartile did not follow this tendency, suggesting that there
are other factors, besides the current household income, determining wealth accumulation.
While households in Sewefontein and Zaaimanshoek showed similar levels of wealth, homes
situated on farm land showed the lowest, mainly determined by the lack of electricity previously
mentioned, which limits the household's ownership of durable goods.

2 Upper, Lower and Food poverty line correspond to 779, 501 and 335 Rands per person, per
month, respectively (Statistics South Africa, 2015)
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Table 4. Income diversification and wealth index per quintile and location.

IHHD

Quintiles

Location

Household wealth

I

1.18

48.14

II

1.53

44.96

III
IV

1.51
1.61

47.07
48.92

V

1.83

49.09

Sewefontein

1.50

49.5

Zaaimanshoek

1.53

51.18

In farm households

1.52

41.9
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6. Involvement in restoration work
Restoration programs in the Baviaanskloof have reached a high number of households within
the last 12 years. In most of the households interviewed (80%), at least one member has
participated in restoration work with one of the three programs (Figure 12). Specifically, 51% of
them have worked for Working for Water, and 20% for Working for Wetlands. Only during 2017
and 2016, 43 people participated in one of these programs. Since last year, almost 10% of the
households interviewed had one member involved with the NGO Living Lands in the Four
Returns Project. These were mainly full-time and long-term jobs, but some people were also
engaged in occasional work, like construction of office facilities for the NGO.
Figure 12. Household involvement in one of the restoration projects.

N u m b e r o f h o u s e h o ld s

60

51%

50
40
30
20%

20%

20
9%
10
0
W o r k in g

W o r k in g

L iv in g

fo r w a te r

f o r w e t la n d s

L ands

N one

In addition, eight people reported having worked once in lavender harvesting, with work times
ranging from three months to one week. At the times of these interviews, all of the work
positions associated with the lavender and rosemary fields or distillery were occasional. The
time of involvement in a restoration program ranged from several months to more than seven
years, with an average of 25 months (SD=22) for Working for Water, and 27 months with
Working for Wetlands (SD=24), reporting an average income of R1751 and R2444 per month,
respectively (Table 5).
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Table 5. Extent of involvement in restoration programs in the Baviaanskloof.
Number of
participants

Households
reached

Time of
involvement
(in months)

Type of work

Reported monthly
income, in Rands.
Mean (SD)

Public Works Program
Working for Water

59

43

25 (22)

Per contract

1751 (600)

Working for Wetlands

25

21

27 (24)

Per contract

2444 (595)

Four Returns Project
Restoration activities

Lavandin fields3

3

11

11

9 (5)

Full
time/occasional

3000

8

8

1 (0.7)

Occasional

132 (8)

Pay is per day
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7. Effects of ecological restoration programs on livelihoods
This chapter describes the effects of ecological restoration programs on local livelihoods. This
includes the general perception of participants, and the short- and long-term effects on
livelihoods. Specifically, changes in income level, and the association between participation in
restoration work and household wealth, as well as income diversification are presented.

7.1.

General perception of participants

In general, people was satisfied with working in Working for programs, mainly because they feel
there is a friendly work environment and they are closely familiar with their co-workers (Figure
13, a). Although some respondents did mention some negative aspects about the jobs, like the
low pay, short contracts, uncertainty about the implementation of future contracts, and a
limited number of contracts during the year, positive responses were more common (Figure 14,
b). Most responses were neutral and stated that Working for programs are a source of income
that did not existed before, and therefore, they are appreciated. Since Four Returns workers
were not present at the time of these surveys, there is no information about the level of
satisfaction of this group.
Figure 13. Level of satisfaction of Working for Water and Working for Wetlands workers, and
reasons given (Number of answers= 33).

Completely
unsatisfied

Completely
satisfied
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Some of the participants expressed that they were able to learn new skills and access to some
physical assets, such as means of transportation, while working for one of the Working for
programs. Nevertheless, they were not able to use such assets to find employment outside of
the initiatives. For instance, Abigail, 26 years old, Sederkloof, who was involved as a worker for
five years in both programs as a general worker expressed, “Here there are no jobs, but you don’t
want to go away because there is so much crime in the cities”.
Elmara, 28 years old, from the community of Sewefontein, was a contractor for two years for
Working for Water. About working for them she said, “[It was] not so nice, you work only six
contracts per year, you need to wait a lot to get paid, and the contracts are only ten to six day
block. The good thing is that I could buy my bakkie and go to trainings. Before I was unemployed,
and after I found job at the Easter Parks Agency. WfWater helped me to get that job because of
the knowledge of the field and the plants I gained. That lasted for 3 months... since then I haven’t
found a job”.
Patrick, 40 years old, from Zaaimanshoek, who has worked as a contractor for the last 3 years
(since 2013) said, “I give it a six in satisfaction because I achieved more stuff working with them.
I received training in personal finances and computer skills, I bought my own vehicle, and I was
hired for Living Lands last year for one contract, although it only lasted for 22 days. Now I am
unemployed again”.

7.2.

Short term effects

The results show that restoration programs have a significant effect on income levels.
Households that were involved in restoration programs run by the government, increased their
income level by an average of 42.7%. Specifically, households with one member involved in
Working for Water, had an increase of 35.4% in their monthly income (Figure 14). This
estimation was calculated from the average wage reported for each program divided by half,
since there are only six contracts per year. Households with two and three participant members
saw an increase of 67% and 41% respectively. The increase in the last case was lower because
these households also had a higher income from other employment sources. Participation in
Working for Wetlands meant an increase of 62.7% in income level, while involvement in the
Four Returns Project provided the highest increase. Those households had 83.88% more income,
compared to not being employed by the program.
This variation in income level meant changes in poverty levels for most of the households. Of
the households involved in a restoration project, 86% were under the Upper poverty line.
Participating in these restoration programs meant 20% of the families moved above the food
poverty line, 34% rose above the lower poverty line, and 25% households moved out of poverty
(Upper poverty line). Four Returns Project was the program that showed highest impact on
poverty level, mainly because of the nature of the job: full-time work sustained during the whole
year.
In addition, of the households involved in restoration work, 17% had no other sources of
employment, completely relying on government subsidies and the implementation of these
programs.
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Figure 14. Effects of restoration work in income per capita in participating households. The figure
shows in color blue the income per capita (mean and SD) during months where no member was involved
in restoration work. In orange, the figure shows the income per capita in months where households
engaged in restoration work. In the case of Working for Water, some households had more than one
member working at the same time. For this, the figure shows the variations in income per capita when
there are one, two, and three household’s members involved, in the same month. Poverty lines are
indicated for reference.
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7.3.

Long term effects

The impact on income level was not only in the short-term. The results show that restoration
programs also significantly impacted household wealth. The regression analysis shows that the
extent of involvement in Working for Water and Working for Wetlands is significantly associated
with a higher household wealth (R2 =.54 F(6,55)=29.55, p<.001). Income from subsidies was also
associated with household wealth. Nevertheless, income from other sources of employment,
like farm work, was not linked to household wealth, contrary to what would be expected (Table
6).
In the robustness analysis, the sign and significance level of the association was maintained
when dropping some control variables, and using an alternative regression model, suggesting
that the results were not obtained by chance. The robustness analysis also shows that the
association is stronger in the first three quintiles, indicating that the impact on household wealth
is more relevant when other sources of income are scarcer (Appendix 5).
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Table 6. Association between level of involvement in restoration projects, income from
employment and Wealth index (N=62).

Explanatory variable

Wealth index

Level of involvement on Working for
programs
Income from employment

0.049***
(0.016)
0.000
(0.000)

Control variables
Income from subsidies
Household size
Sewefontein
Zaaimanshoek
In farm

0.001***
(0.000)
-0.152
(0.276)
-10.600***
(1.86)
1.82*
(1.44)
-

R-squared
0.54
No. observations
62
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

However, participation in restoration programs did not improved income diversification in the
long-term. When asked about employment status before and after participating in restoration
work, the large majority indicated being unemployed before and after the contracts (Figure 15).
Furthermore, during the interviews, many respondents stated being waiting for a new contract
to start. From the people that found a job after participating in one of the programs, all of them
found a job in the Four Returns project or in another Public Works program run by the
Government.
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Figure 15. Employment before and after participating in Working for Water and Working for
Wetlands.
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Information of before and after employment agree with the findings of the regression analysis
between involvement in restoration program and income diversification. Results show no
significant association between these two variables (Table 7), only suggesting that households
with male and younger heads had a higher income diversification (R2 =.25 F (8,53)=2.36, p=0.03).
Hence, although restoration programs contribute to different livelihood assets, such
contribution is not strong enough to increase de access to alternative livelihood strategies, and
improve the chances to have sustainable livelihoods.
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Table 7. Association between level of involvement and livelihood diversification Linear
regression (N=62).

Explanatory variable
Involvement on Working for programs
Control variables
Household size
Member of organization
Access to credit
Age
Woman
Transport
Sewefontein
Zaaimanshoek

Income
diversification
-0.002
(0.003)
0.030
(0.028)
0.015
(0.155)
0.078
(0.181)
-0.012**
(0.005)
-0.289**
(0.141)
0.235
(0.194)
-0.210
(0.77)
0.076
(0.169)

In farm

-

R-squared

0.246

No. of observations

62

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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8. Discussion
This chapter presents the discussion of the main findings. Assumptions, caveats and limitations
of the study are addressed in the first section of this chapter. To answer the research questions,
the results are interpreted and discussed considering the existing literature. Also, implications
and recommendations for practitioners, as well as possible future research questions are
presented in the second part of this chapter.

8.1.
8.1.1

Assumptions and limitations

Assumptions

Assumption of causality. The regression analysis showed a significant link between outcome
variables (household wealth) and explanatory variables (participation in restoration work).
However, to establish a causal explanation, there are other aspects to be met besides empirical
link: these are appropriate time order, rationale, and nonspuriousness (Engel and Schutt, 2014;
Shutt, 2015).
To stablish the criteria of temporal order, it has to be demonstrated that households
participated in in restoration work before acquiring the assets measured for household wealth.
To stablish this, additional information regarding when household assets were purchased would
be required. Nevertheless, rationale indicates that it is feasible that increased income through
participation on restoration may be translated in higher household wealth. However, it is not as
rational to indicate that higher household wealth can be translated in a higher chance of finding
work in a restoration program because the strict targeting policies of the programs that only
recruit the most vulnerable individuals. The nonspuriousness of the relationship was addressed
by including in the model socioeconomic control variables, and by disturbing the model
(removing variables, including part of the sample) in the robustness analysis.
Equal acquiring rates of household wealth. For this thesis, it is assumed that interviewed
households use incremental income in the same way, and therefore, variations in wealth among
households are comparable. This assumption is based on the evidence that shows how the poor
use incremental income. In first instance, it is used to satisfy basic consumption needs, then
invest in human capital (education and health) and social capital (like financial assistance to
relatives), and finally, invest in other needs, as physical wealth or income generating activities
(Devereux, 2000).
The opportunity cost of labor is null or negligible. Most of the livelihood resource studies in
South Africa exclude the opportunity cost of labor of engaging in a productive activity, because
of the high unemployment rate, low skills, literacy and education, and minimal job opportunities
that are present in rural areas (Shackleton & Shackleton, 2003). Therefore, the opportunity cost
of working in one of the restoration programs is assumed null or negligible for this study, and
therefore not included in the impact to household income level.
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8.1.2. Caveats and limitations
1) Theoretical framework
The Sustainable Livelihood Framework (SLF) presents a variety of strengths when studying
people’s livelihoods. The most relevant may be that the framework allows a more holistic view
on what resources are important to the poor, including social, human or natural dimensions,
and therefore it helps to understand the underlying causes of poverty (Krantz, 2001).
Nevertheless, the framework also presents some limitations. It may portrait a neat and simple
representation of livelihoods, but people’s lives are even more complex. This implies that results
regarding livelihood systems may be more descriptive than analytical (Morse & McNamara,
2013), as is the case of the livelihood analysis carried out in this thesis. Also, some authors argue
that It is unclear how to analyze and measure capitals within the approach (Morse & McNamara,
2013), and hence, there are a multiplicity indicator across the literature that are used. Since the
limitations theoretical framework determined the election of the research methods, indicators,
and data analysis used in this thesis, the limitations inherent to the SLF have the potential to
affect the most the conclusions of this thesis, in comparison with the other limitations and
caveats presented in the next paragraphs.
2)

Indicators used

Different indicators were used to study the livelihood systems in the area. Additional indicators
would have given a more detailed picture of the context. For example, for collecting information
about financial assets, access to credit and savings with formal institutions was asked. However,
informal ways of credit or savings may have the same effects contributing to financial assets.
Also, considering the high incidence of occasional work, information about monthly income for
an extended amount of time, like a year, would have been useful to identify seasonal variations
and temporary work. But because the sensitivity of the subject, it was not possible to ask about
that level of detail in regard to income. Also, only cash income was measured to estimate income
level, excluding contributions from environmental or subsistence income. To estimate the
unemployment rate, a broad concept was used: all of the people in the household in age of
working were included. People not able to work, as women taking are of kids were not excluded
from the estimation, leading to a possible overestimation of the unemployment rate.
Nevertheless, the proxies used to measure different dimensions gave enough information to
understand the livelihood systems in the area, and to interpret the results obtained, and the
unemployment rate is near to others estimated for the area.
In regard to the measurement of household wealth, this indicator presents several limitations.
Data collection on household wealth captures ownership, but not necessarily quality of the
assets, information that might be relevant for assessing wealth. For instance, information on TV
ownership does not distinguish between better-off households that are more likely to own a
newer or high definition TV, and less well-off households that may own an older one, or one that
is not working at all (Falkingham and Namazie, 2002). On the other side, this indicator presents
several strengths that outweigh its limitations, and therefore gives valuable information to
address the research questions of this thesis. For instance, the household wealth index has
ability to reflect long-term wealth, since asset-based data is less likely to be prone to fluctuations
than income measurements (Lindelow, 2006; Lovaton, 2014), such as seasonal or occasional
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work. Also, it is used as a proxy for longer-term household wealth without the difficulties that
income measure entail, such as reluctance to divulge personal information, recall bias (Howe et
al. 2008), or even data collection burden of covering detailed information over long periods of
time (Vyas and Kumaranayake, 2006).
In addition, two limitations of the poverty-line approach should be noted. The first is that its
focus on earned income simplifies the complexity of livelihood systems among the poor. The
second is that the focus on ‘means’ (household or per capita income) rather than ‘outcomes’
(personal well-being) overlooks gender and other dimensions that affects the final impact of
material means on people’s well-being.
3)

Data collection

Decisions on the design and implementation of the questionnaire might be subject to limitations
at the data collection level.
To minimize selection bias, the households were selected randomly. Nonetheless, homes were
visited during working hours, giving the possibility of underestimation of households where all
member are employed, and there is no one to answer the survey. However, given the high rate
of unemployment in the area, this was unlikely. Also, poorer individuals might feel more
uncomfortable giving information about income, generating a reporting bias. This possible bias
was addressed by including a survey disclaimer, explaining anonymity and confidentiality of
information, and leaving most sensitive questions by the end of the questionnaire, when the
respondent feels more comfortable with the interviewer. In total, only two individuals refused
to answer the questionnaire, a minor percentage of the households visited. Additionally, given
the extension of the study area, and difficulties in transport logistics, some of the more distant
households may be underrepresented.
Finally, the data was collected with the help of a local translator. On one side, this represented
an advantage, since most of the people were willing to talk about sensible information because
there was a familiar face present during the interview. The disadvantage consisted that it was
not a professional translator, posing the risk of inexact or partial translation. To decrease the
impact of this limitation on the results, and ensure consistency in the translation, the help from
the same translator was used on all 73 interviews.
4) Data analysis
As explained in Chapter 2, livelihood strategies of a household depend on multiple factors.
Therefore, there are omitted variables not included in the regression models that can influence
the association between participation in restoration work and 1) household wealth, and 2)
income diversification. For example, factors as type of involvement (contractor or worker) or
gender of the participant, since income transferred to women is likely to have a greater impact
on household welfare than income transferred to men (Bertrand et al., 2003; Duflo, 2003). This
limitation was addressed through the robustness analysis, by doing modifications to the model,
and in that way discard that the results from the regression model were given by chance.
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8.2. Interpretation of the results
Short-term effects and the poverty context
Most of the households in the study area are chronically poor, meaning that they remain poor
for much of their life course, and may pass on their poverty to subsequent generations (Hulme
& Shepherd 2003). Although the are many conditions that explain long lasting poverty, there are
two that determinate higher odds of being chronically poor: individuals repeatedly fail to gain
employment over sustained periods (Aliber, 2003), and households present a significant asset
poverty (du Toit 2005). According with the results of this thesis, both conditions would explain
the poverty context among colored communities in the Baviaanskloof. This means that rural
dwellers would be subject of the disadvantages of living in a rural area, such as few employment
opportunities, without enjoying the advantages of land and the agricultural opportunities it
provides (Aliber, 2003).
Results showed a remarkable high unemployment rate of around 70%, and in case of
employment, low occurrence of long-term jobs. This figure agrees with others estimated for the
Western Baviaanskloof: unemployment rates were estimated at 62% in 2012, not including
discouraged jobseekers (Baviaans Municipality, 2012). Only a third of the jobs in the study area
were full-time positions, whether in one of the farms, the local school, the NGO Living Lands, or
the National Reserve situated next to the Hartland. Public Work Programs carried out in the area
represent a substantial source of part-time employment. Under lack of job opportunities,
household income depended in great extent on government grants, being usual than
households depended exclusively on them, while waiting for a work opportunity.
Furthermore, households showed a limited access to a range of livelihood assets. Regarding the
physical capital, most of the households did not have basic utilities, such as water inside the
dwelling. Among productive assets, means of transportation hold a marked importance in areas
with low population density, such as the Baviaanskloof Hartland. Nevertheless, only a small part
of the population owned a mean of transport, affecting their possibilities for self-employment.
Financial opportunities were also scarce among dwellers. However, scarcity of natural capital,
determined by the lack of access to land, was the most notorious asset poverty in the area. Lack
of access to land may debilitate the supporting role that natural capital plays in livelihoods of
rural communities. These roles include supporting local consumption needs, providing safety
nets through consumption or commercialization, and acting as a pathway out of poverty (Fisher,
2004).
While there is limited land ownership among dwellers, environmental income played an
important role contributing to local livelihoods, as most of the households collected fuelwood
daily, mainly from other people’s land. According to Shackleton, (2003) the harvesting of nontimber forest products (NTFP) has a safety net function, whether if it has a daily or emergency
use. The daily use of NTFP, as the ones showed in this study, represents a direct cost saving, in
a context with limited access to cash incomes. To collect and use NTFPs to meet daily needs for
energy allows to use the scarce cash resources to secure other household needs and to
accumulate other necessary assets for a more secure livelihood, such as capital for income
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generation activities (Shackleton & Shackleton, 2003). On the other hand, households of the
sample that have substituted wood for electricity or gas have always the option to switch back
to fuel wood in times of economic difficulties, acting as well as an “emergency net” (Shackleton
& Shackleton, 2003).
Regarding variations within the sample, households located on farmer’s land showed the highest
asset poverty. Such results are consistent with literature that characterizes this group, the
retrenched farm workers, within the chronically poor (Aliber, 2003). Contrary to usual practices,
retrenched workers in the Baviaans where not evicted from the farms where they lived once
laid off. Although they reported to have more access to seasonal work on harvesting periods,
most of them lives in the lack of infrastructure and public services, far away from towns, with
no public transport system in place, and having diminished access to social connections and
ordinary economic activities, like access to shops. Furthermore, some studies suggest that
restricted connectivity of dwellers living in farmer’s land would negatively impacts household
food security, because of impediments to buying food (Kruger et al., 2006).
Persistent asset poverty, including restricted access to land, would create a high dependency of
poor people in South Africa on paid employment (Aliber, 2001). This means that even severely
poor people can rise above the poverty line when they manage to get access to a job. This
situation coincides with the results of this thesis, as participation in restoration work had
significant impact on household income and poverty levels. One of the main results showed that
households with one member involved in public-led restoration programs increased their
monthly income to 35% in average, during the months of participation in restoration work. The
increase in income level was greater when working on the Four Returns Project, which salaries
corresponded with market wages. Depending on number of household members, these changes
in level of income lead to most of the people moving above their proximate poverty line.
The variations in household income and poverty level suggest that the benefit transferred by
the restoration programs is enough to act as a livelihood protector. These results are similar
with other studies that addressed Public Works in South Africa, that found significant impacts
on beneficiary’s household income, reaching 30% higher that they would have been without the
program (Devereux, 2006). However, according to du Toit, (2005), calling a household ‘nonpoor’ because they move temporarily above the poverty line is to misunderstand their poverty
(du Toit, 2005), reason why studying long-term effects of the programs is key to understand
their effect on livelihoods.

Long term effects: coming back to unemployment
Regardless the instability and low wages in restoration programs run by the government, the
income transferred was not only enough to satisfy increase monthly income, but also to improve
the household wealth of beneficiaries. Results showed that households with longer participation
were associated with higher household wealth. The results also suggest that government grants
are also a determinant on these living standards, but not income from employment. This last
finding match with the unstable employment scenario in the area: scarce and highly irregular
jobs are available, that fell short to provide steady income enough to allow asset accumulation.
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The association found between participation and household wealth was stronger in lower
quintiles. Specifically, the first quintile showed significantly higher living standards that
expected, suggesting that the contribution of restoration programs in the form of Public Works
have stronger effects within the poorest.
These findings gain relevance when considering that asset accumulation decreases
impoverishment and vulnerability, because they can serve as buffers against future shocks. This
means that households will usually dispose assets in response to hunger and food insecurity
(Devereux, 2006). Hence, restoration programs that protects poor household’s assets could also
prevents further impoverishment. However, to make such claim, further research is needed
about the extent of asset accumulated in these contexts, and how they are disposed in difficult
economic times. Some studies show that the duration of the economic support matters for asset
accumulation. For example, a Public Work Program introduced in 2005 in Ethiopia improved
household assets of participants, but only after 5 years of program participation (Berhane et al.,
2014). Similar findings were reported in Rwanda in a Public Work Program started in 2008 that
initially focused on land rehabilitation. Participant households where positively affected by the
program in the short run, but the effects were not sustained. Even more, households that
benefited from the program revert to asset levels prior to participation, once the program
finished (Hartwig, 2014).
Although the results suggest that effects on income level and household wealth of restoration
programs can act as livelihood protectors, the results also show that the effect on livelihoods is
not enough to act as a livelihood promotor, since the contribution on people’s livelihoods is tied
to the duration of the program. Participation in one of the programs that were implemented in
the long run was not associated with a higher income diversification, and beneficiaries
consistently reported to come back to unemployment once the program was over. This finding
agrees to evidence found in other developing countries. Although there are study cases where
reducing poverty or addressing structural unemployment through Public Works has been
successful, such as the programs implemented in India (Kostzer et al., 2010), Public Works are
found to reduce the depth of poverty during the period of employment but do not increase the
chances to have more sustainable livelihoods (Mccord 2003; Hartwig, 2014; Mothapo, 2011;
Gafane, 2001).
There are several factors that can explain the limited effect in long term employability. Since
Working for Water and Working for Wetlands projects are designed as Public Works, they aimed
to cover as much beneficiaries as possible. Hence, the number of contracts per year is limited,
at the same time salaries are offered below the market wage, with the aim to discourage the
non-poor from participating (Kalman, 2015). Also, long delays in providing work and in payment,
and the fact that worker’s opportunities to find employment are limited by the skills received
on the program (Gafane, 2001), would affect the potential to create sustainable livelihoods in
the long term.
But there are other contextual aspects to consider when interpreting these results. First,
unemployment in South Africa is deeply structural, as a consequence of the legacies of
apartheid. Until today, inequality in access to human development opportunities, as well as high
spatial inequity, set the norm at a national level (Phillip, 2013). These legacies were evident
when studying the livelihoods in the Baviaanskloof in the form of high, and sometimes complete
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lack of access to land for agricultural purposes as discussed before. In addition, lack of public
transport, telecommunication infrastructure, and electricity in most of the households support
this evidence. According to (Mccord, 2003), this lack of access to different capitals restricts the
long-term benefits of Public Works. Second, the chronic nature of unemployment would be
mainly associated with the inability of the South African economy to deliver employment,
especially among the unskilled (Mccord, 2003).

Public versus private, and the trade-off when pursuing multiple objectives
Lamb and collaborators (2005) argued that restoration in landscapes with widespread poverty
needs to attempt both objectives simultaneously. To achieve this, they state that, in some
situations, it may be necessary to give initial priority to forms of rehabilitation that improve
livelihoods, and then move towards initiatives focused on ecological matters. From the results
of this study is possible to draw that the type of poverty –transitory or chronic- can also influence
the magnitude of the effects that ecological restoration has on livelihoods.
Although it was not possible to study the long-term effect of the private initiative in the study
area, since they only started with restoration work one year before the data collection of this
thesis, it is possible to make some conjectures from the differences between the two kinds of
projects. For instance, public restoration initiatives with an explicit focus on poverty alleviation
are likely to have an extensive coverage, because i) they are often conducted at a large scale,
often regional or national, and ii) they aim to benefit the highest number of individuals by using
targeting strategies. However, to achieve this extent in coverage, job stability and amount of
income transferred are compromised. Several studies, including this, agree in the temporary
benefits to livelihoods of public works projects and therefore, their potential to address
transitory poverty, caused by people’s vulnerability to sudden changes (Devereux 2006;
Mothapo 2011; Gafane, 2001) Nonetheless, restoration programs in the form of Public Works
focus on the supply side of the problem: increase employability of individuals by increasing their
human, social, and financial assets. Yet, it does not address the limited demand for labor that
the market presents for those individuals (Mccord, 2003) which correspond to the main cause
of chronic poverty (Devereux, 2006). Hence, this kind of initiatives systematically fell short to
address chronic poverty, often determined by structural issues in the job market.
Ensuring full-time employment is the most potent mean to help people out of chronic poverty
(Public Service Commission, 2007). Hence, market-based restoration projects hold the potential
to contribute to human development goals in impoverish rural areas by implementing Payment
for Ecosystem Services schemes, but furthermore, by coupling restoration work with
ecologically sustainable business cases. In these cases, the effects on local livelihoods, although
not as extensive as in a government programs, may be of greater impact on beneficiaries
because of the higher wages, and more stable job positions, as the results showed in this thesis.
But more importantly, this strategy addresses the demand side of the unemployment problem,
increasing the need that the market presents for unskilled workers. Nevertheless, to generate
significant livelihood benefits, unskilled work positions should be targeted to benefit the most
vulnerable segments of the population.
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Regardless of the public or private nature of the restoration initiative, there is likely to be some
trade-offs when pursuing multiple objectives. On one hand, if restoration work in the form of
Public Works Programs are given additional objectives, the primary goal of job creation may be
undermined, and the value of the intervention substantially reduced in term of poverty
alleviation (Mccord, 2003). On the other hand, it is known from experiences in biological
conservation in the protected areas, that trying to combine goals can made the projects
overambitious and underachieving (Adams et al, 2004). A strong focus on labor intensity may
compromise the overall quality of works, efficient use of time, or limit potential to invest in the
natural capital (Beazley and Vaidya, 2015). Furthermore, it may bring confusion about what
strategies are effective, and how to operationalize the plurality of objectives (Naughton-Treves
et al., 2005), eventually risking the misallocation of limited resources.
More research regarding such trade-offs when pursuing multiple goals would help to elucidate
ways to make win-win scenarios for both, ecological improvement and human development.
Likewise, further information regarding the long-term effects on livelihoods of private-led
initiatives, including the multipliers effects of the restoration industry on employment and local
economies, would also give valuable insights on this question. Finally, it is important to highlight
that, as showed in the results, a restoration project may not necessarily pursue poverty
alleviation goals to have a strong effect on local livelihoods. This suggest the relevance to assess,
or at least keep track, of the social and economic impacts of restoration projects, even when
human development is not one of the main objectives. Having this information would help to
better account for the full range of socio-economic benefits of investing in natural capital, and
eventually open the door for new funding opportunities.
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9. Conclusion
This thesis addressed the effects on livelihoods of different restoration programs: two publicly
funded with the goal of poverty alleviation, and one funded and implemented by private actors,
that focused in landscape rehabilitation. From this, the following conclusions are drawn:
RQ1. Restoration work in the Baviaanskloof
Three restoration programs have been implemented in the study area within the last 12 years.
Two of them, Working for Water and Working for Wetlands, were designed and implemented
by government agencies as Public Works Programs, with a dual objective: restore degraded
landscapes and decrease poverty level by improving employability of unskilled workers. These
programs, mainly carried out with poverty alleviation funds have intervened almost 2000 ha in
the valley and have created approx. 300 jobs for local workers.
On the other hand, the Four Returns project is a program implemented by different NGOs and
partly funded by a PES scheme. Restoration activities, that include reforesting with native
species and soil conservation measures, have been carried out since 2016. Until the moment,
this program has intervened 100ha, hoping to scale up to 1500 in three years, and created
approx. 15 local jobs. In addition, since the initiative is coupled with the transition from goat
farming to more sustainable schemes, it is expected to create additional jobs through the new
market created.
Although both programs contribute to livelihood assets, the ones designed as Public Works
invest at least 20% of their budget on developing human assets, through skills training, and
financial assets through build-up capital
RQ2. Livelihood systems of local households
Regarding livelihoods systems in the study area, income sources were characterized for being
scarce and unstable. Of the households interviewed, 32.8% depended exclusively on
government grants as a source of income. Part time employment in Public Works Programs and
farm work followed in the contribution to household income. When studying income per capita,
69.7% of the households were under the Upper poverty line. The poverty level matched with
the high rate of unemployment among colored communities in the area: interviewed
households present a 70% unemployment rate, an amount not unusual for the area.
In general households did not only present income poverty, but also poverty regarding livelihood
assets. The lack access and ownership to natural capital was the most noticeable asset poverty,
as none of the respondents reported to have income from agricultural sales. Also, lack of access
utilities, such as electricity of piped water, as well as productive assets and financial
opportunities was widespread among dwellers.
RQ3.Level of involvement in restoration work
Restoration programs in the Baviaanskloof have reached a high number of households within
the last 12 years. In 80% of the households, at least one member has participated in restoration
work with one of the programs. Specifically, 51% of them have worked in Working for Water,
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and 19.8% with Working for Wetlands. Since last year, almost 10% of the households had one
member involved with the NGO Living Lands in the Four Returns Project.
RQ3. Short and long-term effects of restoration programs on local livelihoods
The results show that restoration programs have a significant short-term effect in local
livelihoods. Households involved in one of the restoration programs run by the government had
an average increase of more than 35% in their monthly income. Households involved in the Four
Returns project saw an average increase in their monthly income of 84%. Results suggest that
this strong effect of the private led initiative would not have been as significant if they would
not actively target the most vulnerable segments of the population. This substantial impact on
income level can be explained by the high dependency on paid employment given by elevated
asset poverty.
Regarding long term effects, participation in restoration work was positively associated with a
higher household wealth, while income from other employment sources was not significantly
associated. This association was stronger on lower quintiles of the sample, suggesting the impact
is stronger among the poorest. However, a higher involvement of household members in
restoration work did not translated into more diverse income sources. This means that most of
the participants in restoration work returned to unemployment once the program finished.
These results are explained by some characteristics of the programs, such as amount of income
transferred and type of employment offered, but also by structural unemployment and
inequality in South Africa, legacy of apartheid policies.
Overall Conclusion
This study assessed the short and long-term effects of ecological restoration on livelihoods, by
studying the income level, household wealth and income diversification of households involved
in restoration work. The main results showed that restoration programs had a significant shortterm effect on people’s livelihood, specifically on income level, even if poverty alleviation is not
part of the goals. Likewise, results suggest that participation in restoration work contributed to
higher household wealth among participating households. The results also suggest that
restoration programs in the form of Public Works do not contribute to create sustainable
livelihoods in the long term, but proposes the possibility that market-based restoration
initiatives do. Accounting for the socio-economic effects of restoration programs, as well as
further research on the trade-off when pursuing multiple objectives, would give valuable
information for creating future win-win situations for both, ecological improvement and human
development.
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Appendix 1. Variables included in the questionnaire and their description.
Variable

Description

Community

Location of the household in the Hartland area.

Gender

Gender of the household head.

Age

The age of the household head, in years.

HH size

Total number of persons living at the household

HH child

Number of household members under 15 years old

HH elder

Number of household members over 65 years old

Livelihood strategies
Employ

Number of household members currently employed

Employment type

Whether the employment is full-time, part-time, occasional or selfemployed.
Monthly household income from part-time, full-time or occasional
employment sources, in Rands.

Employment income

Subsidies income

Monthly household income government subsidies or grants, in Rands.

Farm income

Total monthly household income from farm sells, in Rands.

Remittances income

Total monthly household income from remittances, in Rands.

Other income

Total monthly household income from another source, in Rands.

Human assets
School

Sick days

Schooling level of the household head, as categorical variable (none,
primary incomplete, primary complete, secondary incomplete, secondary
complete, diploma)
Number of sick days a member of the household has been sick in bed during
the last three months

Social assets
Membership
Leadership

Whether a household is a member of a formal social organization like Cooperative or Village Committee
Whether a household member holds a leadership position on a formal
association.

Physical assets
Durable goods

Transport

Presence of one or more of the named assets (radio, tv, satellite tv, washing
machine, mobile phone, fridge)
Availability of utilities at the household (electricity, water faucet inside the
dwell)
Mean of transport the household own (Pick up track, car, animal traction)

Fuel source

Source for cooking and heating used (wood, electricity, gas)

Utilities

Natural assets
Farm animal
Hectare

Number of farms animals the household owns (chickens, goats, sheep, pigs,
horses, donkey)
Amount of cultivated hectares owned

Garden

Whether there is a vegetable garden in the house
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Wood collect

Amount of wood collected per week

Purpose collect

Whether the wood collected is for household consumption, sell, or
exchange.

Financial assets
Credit

Whether the household has access to formal credit

Savings
Whether the household has formal or informal savings
Involvement in restoration work
Involvement

Contractor

Whether one or more member of the household was or is currently involved
in any of the programs (Working for Water, Working for Wetlands, Living
Lands, Lavandin fields or distillery)
If is a Working for program, whether was a worker or a contractor

Year

Year of start of the work

Time

Amount of time involved, in months

Pay

Monthly pay for the work

Previous work

Employment type within the three months before working on the program
(unemployment, farm work, house work, other EPW program, Living Lands,
other)
Employment type within the three months after leaving the program

Post work
Satisfaction level
Reason

Level of satisfaction from working of those programs, on a Likert scale from
1 to 6.
Reason of the satisfaction level, as an open question.
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Appendix 2. Intervention sites of Working for water and Working for Wetlands Programs in the Baviaanskloof.

WforWater restoration sites 2004-2016
Four Returns Project restoration site
Location of WforWetlands interventions
Sewefontein
Zaaimanshoek
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Appendix 3. Summary table about the characteristics of restoration work in the Baviaanskloof, and their contribution to livelihoods.

Period

Area of
impact

Activities

Direct contribution
to livelihoods

Contribution to Assets

Future projections

Natural

Human

Social

Financial

Physical

Increase
water
provision in the
long
term.
Decrease risk of
flood or drought
events

Training in chain saw
operator, herbicide
applicator, advance driving,
health and safety, fire
awareness, first aid, HIVAIDS, primary health,
personal finances,
computer literacy diversity
(race and gender), literacy,
numeracy, contractor
course (business finance
and advance entrepreneur
course) (CASE 2007)

Strong emphasis on
teamwork, leads to
perceptions of such
work as ‘safe’ in a
social sense, and
engenders feelings of
belonging (Hough &
Prozesky 2013)

Build-up capital
for contractors to
start
their
business.

Build-up capital often
used by contractors
as an investment on
vehicles
or
equipment.

No
current
projections
of
continuing
the
program in the area.

Build-up capital
for contractors to
start
their
business.

Build-up capital often
used by contractors
as an investment on
vehicles
or
equipment.

Budget for wetland
restoration in the
area is approved until
2018

Working for Water
2004-2016

1847
ha Large
scale
planted, 1506 planting,
blanking
blanking, fence
clearing, nursery
work,
experiments,
riparian work,

Employed
27
contractors
from
previously
disadvantage groups,
with 11 workers plus
contractor
per
contract, equivalent
to 298 jobs created.

Working for Wetlands
2011-to date 3 alluvial fans, Building gabion 42 people employed Decrease risk of Technical and non-technical Strong emphasis on
2 gabion weirs weirs, alluvial fan per year
flood or drought training, following similar teamwork leads to
restoration work
events
schemes to WforWater.
perceptions of such
work as ‘safe’ in a
social sense, and
engenders feelings of
belonging (Hough &
Prozesky 2013)
Four Returns
2015to Currently
Planting,
date
restoring 100 ponding,
ha
brushpacking

15 to 20 full time jobs,
in addition occasional
jobs created for
lavandine
and
rosemary farming

Increase
water Training in rehabilitation
provision in the and soil erosion control
long
term. techniques. (2017)
Decrease risk of
flood or drought
events

Strong emphasis on
teamwork, leads to
perceptions of such
work as ‘safe’ in a
social sense, and
engenders feelings of
belonging (Hough &
Prozesky 2013)

1500 in three years,
150 million ha under
integrated
management in 20 to
30 years
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Appendix 4. Factor scores from Multiple Correspondence Analysis, used in
the Wealth index.
Asset variable
Radio
Washing
machine
Mobile phone
Fridge
Television
Satellite
Television
Electricity
Pick-up truck

Car

Donkey car
Horse
Wood for
cooking
Electricity for
cooking
Gas for cooking
Water faucet
inside dwelling

Value
No

Score
factor
0.029

Yes

-0.029

No

-0.966

Yes

1.171

No

-0.063

Yes

0.047

No

-1.9

Yes

1.252

No

-2.718

Yes

1.026

No

-0.827

Yes

1.799

No

-2.868

Yes

1.009

No

-0.49

Yes, 1

1.705

Yes,2

2.324

No

-0.235

Yes

2.75

Yes,2

2.013

No

-0.041

Yes

0.292

No

0.01

Yes

-0.688

No

2.063

Yes

-0.29

No

-1.314

Yes

1.351

No

-0.097

Yes

1.078

No

-0.218

Yes

2.548
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Appendix 5. Robustness analysis for association between involvement in
restoration work and (A) household wealth and (B) income diversification.
Models

Core model

Explanatory variables
(A) Association with household wealth
Involvement in
Income from
restoration work
employment
(1)

0.045**
(0.019)

0.000
(0.000)

Income from
government
subsidies
0.001**
(0.000)

Dropping
variable

Quintiles I to III

(2)

Quintiles IV
and V
Only woman

(3)

Only men

(5)

Ordered probit

(6)

(4)

Core model

(7)

Dropping
community
variable
Only woman

(8)

Only men

(10)

Ordered probit

(11)

(9)

0.071***
-0.000
(0.026)
(0.000)
0.023
(0.027)
0.045
-0.001
(0.027)
(0.000)
0.033
0.0006*
(0.022)
(000)
0.012**
0.000
(0.004)
(0.00)
(B) Association with income diversification

0.001
(0.001)

0.001**
(0.000)
0.001*
(0.006)
0.001***
(0.0001)

Involvement in
restoration work

Age of the
household

Gender of the
household
(1=woman)

-0.002
(0.003)

-0.012**
(0.005)

-0.289**
(0.141)

-0.003
(0.002)

-0.012***
(0.004)

-0.289**
(0.138)

0.005
-0.001
(0.004)
(0.005)
-0.007*
-0.028***
(0.033)
(0.008)
-0.004
-0.24**
(0.005)
(0.009)
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

-0.573*
(0.299)
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Appendix 6. Semi-structured interview conducted in the West Baviaanskloof
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Appendix 7. Poster with the results of this thesis presented at the Thicket Forum. Addo Elephant Park, 2017.
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