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ABSTRACT

During the fifties it was not unusual to measure economic growth of a country
through the presentation of statistics around its energy consumption. The higher the
consumption, the higher the economic growth. However, the unprecedented
economic growth experienced in the global village during the 21% Century, is steering
the ship in the direction of a disaster, measured from a sustainable energy supply
point of view, the massive damage to the environment as a result of the high use of
dominating fossil fuels and a lack of the implementation of clean energy strategies.
Apartheid, to a large extent, contributed to unacceptable socio-economic conditions
in low-income urban communities. The Reconstruction and Development
Programme of government from 1994 attempted, inter alia, to mitigate the housing
demand for the disadvantaged citizens. However, over the years, poor quality in
construction of these houses and other factors impacted negatively on the living
conditions of the homeowners. Government realised that it had to change this
situation and policy programmes with action plans focussed, inter alia, on the roll-out
of solar water heaters (SWH), insulation of ceilings and repairs to the dilapidated

houses.

This study aims to identify the key factors that influence the successful
implementation of clean energy interventions in low-income urban communities in
South Africa. The research showed that it is indeed possible to implement such
projects successfully, if the key factors are acknowledged, as demonstrated in this

study.
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1. CHAPTER 1: INTRODUCTION TO THE RESEARCH PROBLEM

1.1 Introduction
This chapter serves to introduce and outline the research problem. It will also
present the background to the research, the purpose of the research, the

significance of the study and will describe the scope of the study.

1.2 Research Title
The Factors That Influence The Implementation Of Sustainable Energy Interventions

In Low-Income Communities in South Africa.

1.3 Background to the Research Problem

The world’s significant economic growth experienced over the last 200 years is
attributable to man’s ability to generate and store energy (Covary, 2006). However,
in the 21 century the massive growth in energy demand the world over has become
a major challenge for governments in order to serve its growing industries and
populations, Asimov and White (1991) state that the ability to control energy is a
prerequisite for civilization, whether it is by making fires or building power plants.
Sachs (2005) concludes that it is also the key reason for the divide between rich and

poor countries.

According to the 2011 Energy Report of the World Wide Fund for Nature (WWF)
released internationally on 3 February 2011, it will take trillions of dollars and a
significant shift in the mindsets of consumers, corporate and political decision

makers to understand that the world can meet all its energy needs from renewable
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energy sources such as wind, water, solar and geothermal sources by mid-century”

(World Wide Fund for Nature, 2011).

In order to make this shift to renewable sources and energy saving measures
required to serve the needs of industry and the population, the report also stresses
the fact that the changeover cost must be understood in real terms and budgeted for
by governments, this will also assist in avoiding an environmental and climate

change catastrophe (WWF, 2011).

Furthermore, the International Energy Agency’s World Energy Outlook Report 2010
states that despite the rising energy use in the world, 1,4 billion poor households in
developing countries have no access to modern energy services. “Prioritising access

to modern energy services can help accelerate social and economic development

(IEA, 2010. p.14).

Post-apartheid South Africa witnessed a substantial revision of its energy policy with
a strong focus on energy for development. In accordance with the Constitution of
South Africa (Act 108 of 1996) an inclusive Energy White Paper was developed

(Prasad & Visagie, 2005).

The key objectives of government’s Energy White Paper (Department of Minerals
and Energy, 1998) included:
e Increasing access to affordable energy services;

e Stimulating economic development and encouragement of competition within
energy markets;
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e Managing energy related environmental and health effects;
e Securing supply through diversity — increased opportunities for energy trade
and diversity in both supply sources and primary energy carriers.
Considering these objectives, Prasad and Visagie (2005) highlighted that South
Africa’s peak energy generation capacity was dwindling and would run out by 2007,
thus recommended that Government should focus more on renewable energy
options to diversify energy supply from a coal dominated system, while managing

energy-related environmental impacts and the alleviation of poverty.

This statement of Prasad and Visage (2005) takes further momentum if juxtaposed
with the study undertaken by the Department of Energy (DOE), under the tile South
African Energy Synopsis 2010, which reflected the reality of South Africa’s energy
supply in 2006 as a benchmark to work from for the future, namely: 65,7 percent
comes from coal; 21,6 percent from crude oil; 7,6 percent from renewable sources;

2,8 percent from gas; and 0,4 percent from hydro (Department of Energy, 2010).

Adding to the supply challenge South Africa in 2008 experienced periods of energy
shortages and load-shedding initiated by Eskom, South Africa’s national power utility
provider in an attempt to manage peak demand and at the same time facing

challenges in providing energy to its poorer citizens (Goldman, 2010).

As a result, the South African Government recognised the need to intensify its
sustainable energy strategy, the diversification of its energy supply and the
promotion of the use of renewable energy technologies (Burger, 2010, p.172). This

led to The National Energy Act, 2008 to be signed into law on 17 November 2008.
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The legislation focuses on ensuring that sustainable quantities of diverse energy
resources are available at affordable prices to support economic growth and to
alleviate poverty, while also taking into account environmental management
requirements. The act, inter alia, accommodates further provision for energy
planning, increased generation and consumption of renewable energies and

contingency energy supply (Burger, 2010).

The South African Energy Synopsis 2010 study (DOE, 2010) recognises that South
Africa is indeed well endowed with renewable energy resources with the potential to
produce energy from biomass, wind, solar, small-scale hydro and waste; these
resources remain largely untapped. The main use for the renewable energy would
be power generation and non-electric technologies such as solar water heating and

bio fuels.

Thus to understand Government’s process of dealing with its energy concerns one
has to go back to 2003 when The White Paper on Renewable Energy was published
by the then Department of Minerals and Energy (DME). The White Paper targets the
provision of 10 000 GWh of electricity from renewable energy sources by 2013.

(Department of Minerals and Energy, 2003).

Besides its commitment to broadening the national energy mix and to include
renewable sources in the generation and consumption of power, currently dominated
by fossil fuels, Government also aimed to reduce energy demand through improved
energy efficiency drives across the country and has set a target of 15 percent energy

efficiency for industry and 12 percent nationally, to be achieved by 2015. This
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initiative is supported by a large scale energy efficient compact florescent lighting

(CFL) programme and a national solar water heating drive (Burger, 2010, p.174).

It can be inferred that Local Governments have recognised the significant role that
clean energy interventions can play in service delivery to provide access to energy
and to alleviate poverty as part of sustainable livelihood and climate change
mitigation strategies in low-income communities, to create a “better life for all” as

stated by President Zuma in his State of the Nation Address (June 2009).

Proof of this recognition is found in the various pilot project initiatives in low-income
communities over the past few years such as the Kuyasa CDM and the Nelson
Mandela Bay Solar Water Heating projects, amongst others. More recently the Malil
and Guardian Online reported on 4 March 2011 that Municipalities across the
country were contracting companies to install solar water heaters as part of the mass
solar water heating roll-out programme, which commenced in April 2010. In 2009
The Minister of Energy set a target of one million solar water heaters to be
implemented by 2014 (DOE, 2011). The initiative also aims to address electricity
shortages, mitigate harmful Carbon Dioxide (CO2) emission from fossil fuels, to

create employment and to alleviate poverty. (Macleod, 2011).

In 2008 the Kuyasa CDM project commenced installations of sustainable energy
interventions such as solar water heaters, thermal insulated ceilings, energy efficient
lighting and improved wiring in the low-income community of Kuyasa in Cape Town.
The community comprises of 2 300 low-income RDP homes. The aim of the project

was to improve the quality of life of Kuyasa residents and to reduce the monthly
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expenditure on energy sources through addressing the inefficient design of the RDP
houses (Walsh, Wesselink & Janisch, 2011). Advantages of the project include
emissions reductions of approximately 2.85 tonnes of Carbon Dioxide (CO2) per
household, per year; household energy cost savings of up to US$100 per year;
health benefits to residents from not having to use paraffin to boil water, employment
creation through installation and maintenance of interventions and the building of
human capacity to understand the importance and role of renewable energy (Fig,

2010).

The Nelson Mandela Bay Municipality (NMBM) launched its “Low Pressure Solar
Water Heating System Pilot Project” in the low-income community of Zanemvula
situated 20 kilometres outside Port Elizabeth. The installation of 1 263 low
pressure solar water heaters aimed to improve the quality of life of residents, reduce
the municipality’s electrical load on the grid, while providing energy access to low-
income households, create environmentally sensitive and sustainable communities

and reducing CO2 emissions (Smit, 2009; Wlokas, 2009).

“The project also intends to address the use of alternative energy, specifically
renewable energy and its impact on the lower income and indigent socio-economic
group. A reduction in the current use of electricity for water heating, the use of safe
fuels compared to hazardous fuels, social upliftment, carbon trading, feed-in tariffs
are some of the issues to be considered.” (Wlokas, 2009, p.11).

To provide further context to these significant projects and their benefits, this
qualitative, explorative study aims to identify and explore the factors that influence

the implementation of sustainable energy intervention projects in low-income urban
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communities. This will be done through the investigation of the experiences and
lessons learnt by selected municipal and private sector project implementation
teams. The research aims to capture the rich experiences and perceptions of the
implementation team members of six projects in low-income communities, where

clean energy interventions have been implemented.

The outcome and results of this study could also provide valuable insights to aid
future project implementation stakeholders throughout the development and

implementation of these important initiatives in South Africa.

The concepts of sustainable energy and low-income communities in South Africa will

be explored further in the literature review in Chapter two of this study.

1.4 Purpose of the Study

The purpose of study is to identify and explore the key factors that influence the
implementation of sustainable energy interventions in low-income urban
communities in South Africa. It can be argued that the effective implementation of
sustainable energy intervention programs could lead to the ultimate benefit of
sustainable socio-economic development of the poor and at the same time it will
address carbon reductions and environmental sustainability issues. Therefore, it is
important to understand the factors which influence the implementation of these
projects as experienced by the project implementation teams of the recent projects,
to aid the successful development and roll-out of large scale projects currently

underway and planned for the future and to promote knowledge sharing.
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1.5 Significance of the Study

It is reasoned that, understanding the factors associated with the implementation of
these projects in a South African context, will contribute to national and international
dialogue between Academics, Government Stakeholders, Investors and
Entrepreneurs. This understanding is focused on key issues relating to energy for
sustainable development and the potential solutions and benefits offered by
sustainable energy interventions for development in low-income communities from

an emerging market perspective.

Social Entrepreneurs could benefit from the insights this study will provide on the key
factors associated with the implementation of sustainable energy intervention
projects, for example, information on potential opportunities; the possibility to offer
intervention solutions and the creation of jobs, linked to socio-economic development

for low-income communities and South Africa’s economy as a whole.

Corporate Social Investors will gain value from the insights provided in this study
relating to critical success factors to the development and implementation of effective
projects, to determine the decision making criteria for investing in potentially

successful and sustainable clean energy intervention projects.

In order to ensure the effectiveness of the implementation and roll-out of these
projects, service providers and implantation agents need to be informed of the key
factors which constitute the implementation of these projects to ensure that
intervention technologies and services have the capabilities and capacity to

effectively meet the project requirements.
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1.6 Research Project Scope

There are various technical studies and case study reports that address the benefits
and impacts of clean energy interventions such as solar water heaters, compact
florescent lighting (CFL) and insulated ceilings amongst others in low-income
households. Yet, there is very limited academic literature available that identified and
examined the factors which influence the implementation of clean energy
interventions in low-income urban communities, particularly in a South African
context. Therefore this research aims to fill this gap by identifying and understanding
these factors by exploring and analysing the experiences, perceptions and lessons
learnt from project implementation teams from six projects which have piloted or

rolled-out various sustainable energy interventions across South Africa.
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2. CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

This chapter will provide the theoretical background of the research. It will focus on
policy and reports from government, academic institutions and Multilateral Fora,
amongst others, to provide a basis for the research. It will commence with a
discussion on the literature on climate change and emerging markets. This will be
followed by sustainable development in South Africa and the implications on low-
income rural households, emphasising the issue of energy poverty, which forces low-
income communities to make use of various forms of “dirty” energy to satisfy their
basic needs (Haw & Hughes, 2007, p.1). Dirty energy is an industry wide term
referring to the use of fossil fuels, namely, coal, oil and natural gas, which are
harmful to the environment. The MIT Sloane School of Management (2011) in the
United States provides the most inclusive description of clean energy:

“Clean Energy is broadly defined so as to deal with both the reduced environmental
foot print balanced with increased global demand for energy and the imperative for

energy independence.”

The literature engages the phenomenon of migration and its impact on urbanisation
and the supply of energy services. Furthermore, the Reconstruction and
Development Programme of the South African Government, is a socio-economic
policy framework programme launched in 1994 (Government Information
Communication Service, 1994) seeking to mobilise all South Africans and the
resources of South Africa towards the final eradication of apartheid in the building of
a democratic, non-racial and non-sexist future where a better living for all can be
achieved. The RDP also focussed on the provision of housing for poor communities

and between 1994 and 2001 alone, 1,1 million inexpensive RDP houses were

10
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constructed. These accommodated 5 million of the 12,5 million South Africans

without proper housing (Lodge & Philip, 2003).

2.2 Climate Change Mitigation and Emerging Markets

In recent years new terminology emerged to describe developing countries or
emerging markets, thus those nations with business activities that are in a rapid
growth and industrialisation phase, for example BRIC (Brazil, Russia, India, and
China) (Goldman Sachs, 2001) and since 13 April 2011, BRICS when South Africa
was admitted as a member at the Summit in China (Sanya Declaration, 2011).

South Africa’s membership of BRICS results in the overarching objective and strong
shared desire for peace, security, development and cooperation which brought
together BRICS countries with a total population of nearly 3 billion from different
continents. BRICS aims at contributing significantly to the development of humanity

and establishing a more equitable and fair world (Sanya Declaration, 2011) .

The Sanya Declaration (2011), a joint Declaration signed by the BRICS leaders on
13 April, continues to recognise that global change is one of the threats challenging
the livelihood of communities and countries. The Declaration states the commitment
of the BRICS countries to work towards a comprehensive, balanced and binding
outcome, to strengthen the implementation of the United Nations Framework
Convention on Climate Change and its Kyoto Protocol. The BRICS countries
declared their will to intensify cooperation at the of UNFCCC COP17/CMP7 Durban
conference on 28 November 2011 and enhance practical cooperation in adapting
economy and society to climate change. A further declaration supports the
development and use of renewable energy resources in recognition of the important

role of renewable energy as a means to address climate change.

11
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Haw and Huges, (2007) pertinently state that energy and economic development are
inseparable and that without access to affordable energy, long-term development
cannot take place. “Historically the most used energy sources have been those
nearest and easiest to consume. This has resulted in a global reliance on fossil fuels

— initially coal but with increasing amounts of oil” (Haw & Huges, 2007, p1).

According to the Long Term Mitigation Scenarios Technical Summary Report of the
Department of Environmental Affairs and Tourism (DEAT) the role of the energy
sector in South Africa in response to climate change mitigation is key, with emissions
up to 2050 anticipated to continue to be dominated by energy sources which are
increasing at a far more rapid rate than emissions from non-energy sectors

(Department of Environmental Affairs and Tourism, 2007).

Winkler (2005) points out that an expanding global economy and growing
populations, demand a more efficient use of energy, a switch to cleaner sources of

energy and fundamental changes in various economic sectors.

Tyler (2009) notes that the South African Government is moving towards a more
diverse, energy efficient and less carbon intensive energy sector, as a number of
policy instruments have been developed and are being expanded.

Furthermore, an extensive climate change resolution was adopted at the ruling
party’s (African National Congress — ANC) December 2007, 52" National
Conference in Polokwane, Limpopo Province, which formulated a strong policy
commitment based on “The ANC’s position on environmental issues has been
consistent and is reflected in the RDP document. It is this vision that has informed

the various policies, programmes and actions of government since 1994”. The

12
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Polokwane resolution places emphasis on the mitigation of greenhouse gas
emissions and to adopt a low carbon growth path, the impact of climate change on

the poor and the Government’s commitment to a sustainable future.

Government’s determination to develop and implement emissions mitigation policies
is underlined by South Africa’s greenhouse gas emissions per capita, which are
similar to that of industrialised countries because of the country’s strong reliance on
coal (Winkler, 2006, p.8; Tyler, 2009). For example, South Africa in 2009 was at 7,27
CO2 emission tons person per year, compared to its BRICS partners, namely, Brazil
at 1,81; Russia at 11,21; India at 1,18; and China at 4,57. South Africa compared to
other industrialised nations in the following way: Germany at 9,71; France at 5,81;

ltaly at 7,38; Austria at 8,38 and Chile at 4,28. (Carbon Planet, 2011).

Furthermore, the National Climate Change Response Strategy developed by the
Department of Environmental Affairs and Tourism (DEAT) in 2004 focuses strongly
on the achievement of national sustainable development objectives, while
simultaneously responding to climate change (DEAT, 2004).The strategy claims that
there is major compatibility between national government objectives, sustainable
development and climate change, however, the associations need to be established

to maximise the overall benefits (Dixon & Pretorius, 2001; DEAT, 2004).

The Third Industrial Pollution Prevention and Control (IPPC) Report indicates that
these benefits are achievable and will contribute to the mitigation of climate change,
even if climate change was not a primary reason for taking such actions (IPPC,

2001; Winkler, 2005).
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In conclusion, it is evident from the literature that South Africa as an emerging
economy views a green economy as a sustainable development path based on
addressing the interdependence between economic growth, social protection and the

natural ecosystem (DEAT, 2010).

2.3 Sustainable Development in South Africa

The understanding of sustainable development in a South African context for this
study is based on the definition provided by the National Environmental Management
Act (1998) and the White Paper on Renewable Energy (2003) Department of
Minerals and Energy (DME, p.26.), which states that “sustainable development is
defined as the integration of social, economic and environmental factors into
planning, implementation and decision-making so as to ensure that development

serves present and future generations”

South Africa’s National Framework for Sustainable Development (DEAT 2008, p.1)
explains that the term sustainable development, as expounded by the World Summit
for Sustainable Development of 2002 in Johannesburg, consists of three pillars: Care
and respect for People; Planet and Prosperity. Parry-Davies (2007) states that these
three pillars are of equal importance — if any one aspect is ignored or given a higher
priority than others, the effect will be to unbalance and destabilise all three aspects,
because they are inter-connected and interdependent. It is also recognised that
these three aspects need to be addressed simultaneously — we cannot address them

on a one-at- a-time basis as this would also create an imbalance.

Viewed from the understanding of sustainable development as defined and

described above, and the RDP of government of 1994, one understands why the
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government placed its main focus on sustainable development and the correction of
disparities inherited from the apartheid era and building a better future for the people
of South Africa, with social services, education, health and welfare taking up the

largest part of the national budget (Dixon & Pretorius, 2001).

The South African National Climate Change Response Strategy (DEAT, 2004) of the
Department of Environmental Affairs and Tourism (DEAT) underlined Government’s
recognition of the importance and significance of committing to climate change
mitigation strategies and to protect poor communities. According to the report, poor
communities are the most vulnerable to the effects of climate change (DEAT, 2004).
This is due to their comparatively high sensitivity to climate disruptions and limited
capacity to adapt, and have less financial and human resources with which to

mitigate impacts (Berdai, 2010).

Berdai (2001) emphasises that energy is one of the structuring factors for social and
economic development and that energy and sustainable development are
inseparable from one another. He continues by stating that access to energy is
fundamental for improving people’s quality of life, a key indicator for any society’s
development. Basic services such as health care, education, water, housing and
transportation cannot be effective without appropriate and sustained energy services
(Berdai, 2001, p.75; Constitution of the Republic of South Africa, 1996; African

National Congress, 2007; Department of Minerals and Energy, p.26),
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2.4 Poverty Reduction as a National Priority

“Poverty reduction is seen by many policy-makers as the most important goal of
Development Policy” (Klasen, 2000, p.33). It is the “single greatest burden” resulting
from the apartheid system and the industrial development which supported it (Prasad
& Visagie, 2005). In 2004, political leaders recognised that the livelihoods of the poor
had not improved (Wlokas, 2010). since the new administration came into power in
1994. This led the new government in 2004 to put poverty reduction at the top of the
agenda as stated in former President Mbeki’s State of the Nation address on 21 May
2004. President Mbeki declared that “At the core of our response to all these
challenges is the struggle against poverty and underdevelopment” (Presidency,

2004).

A developing consensus among policy analysts has characterised poverty as the
inability of individuals, households or entire communities to command sufficient
resources to satisfy a socially acceptable minimum standard of living (Clark &
Drimie, 2002; Radoki, 2002). This rationale follows one of two schools of thought as
highlighted by Klasen (2000). He points out that there are predominantly two views
on the measurement of poverty. One view has defined poverty in financial terms
such as insufficient incomes or consumption, while a second view expresses a more
broad-based definition of poverty which is not exclusively based on financial
resource, and states that poverty should be seen relative to the lack of important

"basic goods" or "basic capabilities".

The 1996/1997 South African Participatory Poverty Assessment (SAPPA) expressed
the following factors associated with poverty, which include (Clark & Drimie, 2002):

e Alienation from the community and institutions of kinship;
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e Food insecurity;

e Overcrowded conditions and inadequate dwellings;

e Use of basic forms of energy, particularly as the poor lack access to safe and
efficient sources;

e Lack of an adequately paid, secure job; and

e Fragmentation of the family

Though many of the factors associated with poverty are relevant to this research, the
particular dimension of poverty which is focused upon is associated with energy and
income. Wilokas (2010, p.9) points out that the World Summit on Sustainable
Development which took place in Johannesburg in 2002 confirmed the link between
energy and poverty. The Johannesburg Plan on Implementation was the outcome of
the Summit and also stressed the main links between energy and the Millennium

Development Goals (MDG) (United Nations Development Programme, 2005).

The correlation of poverty to geographical dimensions is important to note, since this
research focuses on low-income, urban communities. According to limited statistics
available, two sources from 2002 confirm that 58 percent of South Africa was
urbanised and 28 percent of the population was classified as poor in urban areas
while 70.9 percent was classified as poor in rural areas (Aliber, 2002; Clark & Drimie

2002).

In conclusion, this section clarified the South African Government’s policy
development on sustainable development, climate change mitigation and the
improvement of the quality of life of all South Africans against the backdrop of the

Constitution, the Reconstruction and Development Programme of 1994, the White
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Papers, the outcomes of the WSSD of Johannesburg, and the resolutions of the 52"

Polokwane ANC National Conference.

The following section presents literature on the concept of urban migration and its
impact on urban communities and municipal capacity to deliver basic services to

poor urban communities.

2.5 Urbanisation

In a statement by Deputy Minister of Human Settlements, Ms Zou Kota-Fredericks,
on land in the context of sustainable urbanisation, delivered on the occasion of the
Third African Minister’'s Conference on Housing and Urban Development (AMCHUD
lll) in Bamako, Mali on 24 November 2010, p.1, “Growing urbanisation is a reality in
South Africa as it is in many cities in Africa and beyond. Rapid urbanisation and the
accompanying competition for diminishing land resources as well as the rapid
increase in slums are the most pressing challenges for cities. According to United
Nations projections, the urban population of sub-Saharan Africa will increase from
387-million in 2010 to 705-million in 2025. The pressure on our African cities to

provide for these growing populations in a sustained way is immense”.

Cornwell and Inder (2004) explained that urban migration results when the
individual’s expected urban wage exceeds that of the rural sector's wage. Sub-
Saharan Africa is witnessing elevated levels of urban migration with urban
populations set to more than triple by 2050 in comparison to a 9 percent growth

expected in Europe (United Nations, 2009).
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According to Walsh, et. AL, (2010) migrant workers, as in the case of South Africa,
are seeking the economic opportunities that cities can provide and are mostly forced
to live in informal settlements, therefore, adverse implications for both migrants and
local governments have developed. This includes a surplus in local labour,
insufficient job opportunities, increasing levels of unemployment, poverty, crime,
major problems in terms of infrastructure and the challenge local government face to

meet the basic needs of the poor.

For the period 2006—2011 it is estimated that approximately 211 600 people will
migrate from the Eastern Cape, while Limpopo is estimated to experience a net out-
migration of just over 140 000 people. During the same period, Gauteng and
Western Cape are estimated to experience a net inflow of migrants of approximately

364 400 and 94 600 respectively (Statistics South Africa, 2006).

Local authorities in South Africa supply electricity to urban and peri-urban areas,
while Eskom supplies electricity directly to rural areas. Although a large section of
poor households in South Africa have access to grid electricity, which is provided by
government through the National Electrification Programme of the 1990’s and the
Integrated National Electrification programme of 2000, affordability remains a major
problem (Visagie, 2008). Many households meet most of their energy needs though
bio-mass sources, paraffin and small amounts of commercial energy when

accessible and affordable (Balmer & Hancok, 2009; Roberts & Wentzel, 2006).

In conclusion, the literature in this section presented a backdrop to the dimensions of
poverty and the reality of increased urban migration. These variables are associated

characteristics affecting low-income urban communities in South Africa. The
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following section presents the complexity of defining the term “low-income
communities” since it is used broadly in the industry and in the literature. The
literature investigated did not present a clear definition of the term, but instead used

the term broadly as a concept to describe a community group.

2.6 Understanding Low-Income Urban Communities

The nature of the integrated community mix of settlements in South Africa is complex
and constitutes vibrant metropolitan areas and towns with high levels of crime, and
ranges in size from 5 000 to 900 000 people. It also includes a diversity of
development levels or income groups within the high population densities of these

communities. (Statistics SA, 2006).

Statistics South Africa, in its Census Report, published in 2003, defined a number of
these settlements in order to conduct its 2001 census. The settlements have been
classified according to (A) formal urban areas;

(B) informal urban areas, (C) commercial farms, (D) tribal areas and rural informal
settlements. Definitions are also provided for municipalities and townships (Statistics
SA, 2003):

e Settlement Types: Classification according to the characteristics of a residential
population in terms of urban and rural, to the degree of planned and unplanned
(in the case of urban) and jurisdiction (in the case of rural).

e Urban Area: A classification based on dominant settlement type and land use as
planed (formal) or unplanned (informal), in cities, towns, townships or suburbs.

e Rural Area: Any area that is not classified urban. Rural areas are subdivided into
tribal areas and commercial farms.

e Township: Usually a town or part of a town. Historically, township’ in South Africa
referred to an urban residential area created for black migrant labour, usually beyond
the town or city limits. Generally, every town/city has one or several townships
associated with it.

20



&
Lo
W UNIVERSITEIT VAN PRETORIA
The Factors That Infl The @ UNIVERSITY OF PRETORIA
e Factors That Influence The YU
QP

ER
NIBESITHI YA PRETORIA ventions In Low-Income Urban

e Informal Settlement: An unplanned settlement on land which has not been
surveyed or proclaimed as residential, consisting mainly of informal dwellings
(shacks).

e Municipality: The area of jurisdiction of the third sphere of government, after
national and provincial. There are now four types of municipality encompassing
the whole country including rural areas and tribal areas: metropolitan areas
(Category A); local councils (Category B); district councils (Category C); and
district management areas (DMAs). Metropolitan areas (Cat A) stand alone.
District councils (Cat C) are subdivided into local councils (Cat B) and DMAs.

Of relevance to this study are urban, formal, non-metropolitan areas which fall under
urban municipalities and include townships. Every city or town has one or several
townships linked to it, as in the case of Khayelitsha which consists of a low-income

community located south-east of Cape Town’s city centre (Walsh, et al., 2011).

To qualify income levels, the Department of Energy used the All Media Products
Survey (AMPS) to define Poor, Low-income, Middle Income and High Income
households for their Draft South African National Solar Water Heating Framework
and Implementation Plan in 2009. These bands are presented in Table 1. The Table
also indicates each band’s access to modern energy such as electricity and those

with geysers for the provision of hot water.

Table 1: Income Bands in South Africa According to AMPS (DOE, 2009)

Average Income Bands Rand | Total households

per month

Poor <R1200 2, 301, 709

Low-Income <R6000 4,812,083

Middle Income <16000 2,811, 402

Upper Income > R16 000 1,213,212
TOTAL | 11, 138, 407

21



&
Lo
W UNIVERSITEIT VAN PRETORIA
The Factors That Infl The @ UNIVERSITY OF PRETORIA
e Factors That Influence The YU
QP

ER
NIBESITHI YA PRETORIA ventions In Low-Income Urban

The table indicates that at least 7.1 million households fall into to the low-income and
poor bands of below R6 000 per month, which represents 64 percent of the 11
million households. Though this study investigates the factors which influence the
implementation of clean energy interventions in “low-income” communities, the 7.1
million households is representative of the income levels of the communities which
formed part of this research.

Table 2 represents important characteristics on the graphical spread according to

rural and urban classifications and highlights access to modern facilities.

Table 2: Household Characteristics (DOE, 2009)

Characteristic Percentage Percentage
Geographic spread 36.9% rural 63.1% urban
Electrified 88 % are electrified 12% are not electrified

Running water in homes

52% have running water

48% do not have water

Geyser penetration

46% have a geyser

54% do not have a

geyser

In conclusion, the definition of “low-income urban communities” in South Africa is a
complex concept to define. The literature was not helpful and therefore industry
experts were consulted from the university of Cape Town, from Eskom and from an
NGO which led to the presentation of low-income urban communities in this study, in
the context of Statistics South Africa’s 2001 Census classifications and the
Department of Energy’s segmentation of income bands presented in its Draft
National Solar Water Heating Plan of 2009. Therefore, “low-income communities"

refer to households based in formal, urban, township settlements which include the
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combined poor and low-income range bands. The next section will provide insight
into South Africa’s Reconstruction and Development Low-Cost Housing Programme

as these houses offer context to low-income community dwellings.

2.6.1 The Reconstruction and Development Programme’s Low-Cost Housing in
South Africa

In order to further understand the context to the “formal” dwelling structures in low-
income communities in South Africa, it is valuable to provide a brief insight into
government’s Reconstruction and Development Programme (RDP, 1994)

implemented by the Mandela Administration, which stated that:

“The Reconstruction and Development Programme (RDP) is an integrated
coherent socio-economic policy framework. It seeks to mobilise all our people
and our country’s resources toward the final eradication of the results of
apartheid and the building of a democratic, non-racial and non-sexist future. It
represents a vision for the fundamental transformation of South Africa.”

Therefore, by the end of March 2009, government had provided 2,8 million
subsidised houses, to more than 13,5 million people, while over 570 housing projects
had been approved and a housing grant of R12,4 billion was allocated for the
2009/10 financial year for expenditure on the construction of 226 000 new housing
units across all nine provinces” (Government Communication and Information

Service, 2011).

In order to qualify for the housing subsidy the Department of Housing (now Human
Settlements) determined that beneficiary criteria require that a person has an income

of up to R3 500 per month; is a permanent resident of South Africa; is married or has
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financial dependents; has not yet benefited from government funding; and is a first

time home owner (Department of Housing, 2002).

2.6.2 Conditions of Low-Cost Housing in South Africa

Despite the impressive Government figures presented for the provision of housing
for the poor as presented in section 2.7.1, many challenges have been associated
with the RDP project to date, which has also lead to criticisms of poor quality of
construction; insufficient participation of banks; insufficient structure and plot size;
empty vacated units due to remote locations and lack of transport; and
undocumented resale of units by poorer households to wealthier households (Aliber,

2002).

RDP houses have generally been built on vacant government land on the periphery
of urban areas and a number of households have opted to vacate these houses to
stay in informal settlements (Visagie, 2008 & Walsh, et al., 2011; Muyeba &

Seekings, 2010) for financial reasons.

According to Visagie (2008) low-cost housing in South Africa has been characterised
by poor design parameters; poor craftsmanship; lack of densification; creating an
urban sprawl with no regard for energy efficiency; and little concern for residents’
quality of life. This has resulted in a pool of over 2 million poorly built housing
units (Muyeba & Seekings, 2010; Mathews & van Wyk, 1995; Makaka, et al., 2008;

Walsh, et al., 2011).

Mathews and van Wyk (1995, p.117) claim that as a result of the poor insulation of

RDP houses, occupants spend up to 20 percent of their disposable income during
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winter on heating and this poor thermal performance leads to high energy

consumption at a time of energy conservation (Makaka, Meyer & Mc Pherson, 2007).

Walsh et al. (2002, p. 11) continues to point out that the state of the housing units
“subjected their occupants to a disproportional health, energy and poverty burden

exacerbating an already fragile social structure.”

In conclusion, the highlighted consequences, presented in the literature, of these
poorly built RDP homes lead to an understanding of the concept of “energy poverty”
as an element of the characteristics associated with the challenges faced by low-

income communities, which will be discussed in the following section of this study.

2.6.3. Energy Poverty

It is a given fact that energy is a basic need for humans. Energy assists people in
achieving at the least, a minimum level of economic and social development (Clark &
Drimie, 2002). Balmer and Hancok (2009) argue that energy poverty remains a large
challenge for developing countries as it impacts on the well-being and health security
of approximately 3 billion people globally and on the environment. This means that
poor households do not have access to sufficient and appropriate energy sources to
serve their basic energy needs. This could be due to a lack of infrastructure to
provide energy, or the limited means of a household or community to purchase the
required energy and these aspects are closely linked to the overall poverty of that

community (Balmer & Hancock, 2009; Walsh et al., 2011).

The United Nations Development Programme, (2000) also defines energy poverty as

the “absence of sufficient choice in accessing adequate, affordable, reliable, high
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quality, safe and environmentally benign energy services to support economic and
human development” (p.40). Therefore households rely on income generating
activities and the provision of basic needs through the availability, accessibility and
choices of energy. Biomass energy sources and small amounts of commercial
energy is used when it is accessible and affordable. According to Balmer and
Hancock (2009) low-income households in developing countries display distinct
energy use patterns where thermal energy requirements such as cooking, space
heating and water heating are usually met with biomass sources while small
quantities of electricity is used to supply energy for lighting, cell phone charging,

radio and television.

One of the challenges for governments of developing countries is the implementation
of measures that meaningfully increase poor people’s access to modern energy
forms such as electricity, paraffin, diesel and liquid petroleum (LPG) (Davison &

Sokona, 2002).

According to Clark and Drimie (2002) improving access to energy services implies
finding ways and means by which energy services can be delivered in a reliable,
affordable, environmentally sound and socially acceptable manner in urban and rural
areas. Furthermore, Visagie (2008, p.21) points out that “a lack of communication
and co-ordination is an aspect of the challenges the different tiers of government
(national, provincial and municipal) continue to have in terms of delivering adequate
services to the poor and low-income communities”. He goes further to recommend
that the White Paper on Energy should be more explicit in prescribing which
government departments should co-ordinate their activities in terms of policy

development and implementation related to energy.
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The following section unpacks energy poverty in low-income communities in more

detail to create a theoretical context in support of the research.

2.6.4 Access to Energy in Low-Income Households

Access to energy is commonly accepted as a critical step in socio-economic
development, which is why many developing countries, including South Africa are
aiming for universal access to electricity for all its citizens (Haw & Hughes; Cowan &
Dieden, 2007; Winkler & Janssen, 2005) Prior to the 1994 democratic elections,
people of colour were largely excluded from access to services, including electricity
(Prasad, 2006). As pointed out, access to modern energy services is not just a
challenge in South Africa but a global challenge, which affects 40 percent of the
world’s population (Balmer & Hancock, 2009). Throughout Sub-Saharan Africa
access to electricity services is still quite limited, particularly in rural areas. Only 24
percent of this region has access to electricity in comparison to 40 percent in other
low-income countries (International Monetary Fund, 2008)

The number of household in South Africa connected to the electricity grid was 82,6
percent in 2008, thus 17,4 percent of households had not electricity at all. The effect
is that 26,1 percent of households prepared food with wood or paraffin (Statistics SA,

2008).

The National Electrification Programme of 2000 focused on the provision of universal
access to electricity for all by 2012. The follow-up programme in 2003 enabled
municipalities to supply 150kWh per month, which predominantly benefited low-

income households. Due to the criticism of the free basic electricity grant, the Free
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Basic Alternative Energy (FBAE) policy was developed for the poor. The FBAE is an
attempt to provide alternative fuels and technologies such as paraffin, liquefied
petroleum gas (LPG) and renewable energy to promote a more equitable share in
energy services across the income bands. (Visagie 2008, Winkler, et al., 2006,
Wilokas, 2010). Though significant advances have been made, the overtly
developmental commitments of government have not yet had the desired impact in

creating sustained growth or redistribution (Pranell, 2004).

In conclusion, the link between access to energy and socio-economic development,
leads to the following section which provides a brief overview of the energy use

patterns in low-income communities.

2.6.5 Energy Use in Low-Income Communities

Balmer and Hancock (2009) have related the use of energy by low-income
households in developing countries to a pattern of “multiple fuel use”. This implies
that thermal energy requirements such as cooking, space heating and water heating
are traditionally met with multiple fuels which include biomass sources, wood or
kerosene and limited electricity. However, it is important to note that those who have
access to electricity services, cannot afford electrical appliances or pay their

electricity bills (Balmer & Hancock, 2009; Prasad, 2006).

In 2006, 69 percent of low-income households in South Africa had access to
electricity which was predominantly used for lighting, while 23 percent used candles

for lighting and 7 percent use paraffin. Wood, coal and paraffin is used for heating
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instead of electricity and 18 percent of households, although connected to electricity
are unable to afford it for cooking (Prasad, 2006).
Figure 1 presents the distribution of energy sources used for lighting, cooking and

space heating.

Figure1: Distribution of South African households by main energy source used for
lighting, cooking and heating (Prasad, 2006)

Not only does the use of these fuels have a negative impact on household health
and safety, they are also expensive (Balmer & Hanckock, 2009). Prasad (2006)
points out that these fuels appeal to low-income households since they are
perceived as being more economical. However, a study by Roberts and Wentzel
(2006) indicates that some low-income households spend up to 20 percent of their
monthly income on paraffin and up to 23 percent on coal alone, particularly in the

winter months for space heating.

The table below indicates the seasonal fuel mix and household expenditure of four

communities studied by Roberts and Wentzel (2006).
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Table 3: Highest household expenditure on fuel per season (Roberts & Wenzel,
2006)

Area Summer % of Winter % of
Predominant | Household | Predominant | Household
fuel use expenditure fuel use expenditure
Benoni Paraffin 9.4 Coal 23
Galeshewe Paraffin 14.2 Paraffin 20.4
Gugulethu Electricity 11 Paraffin 18.9
Lady Grey Paraffin 10.4 Paraffin 17.5

2.7 Energy for Development

The literature throughout this study has emphasised that in an emerging economy
like South Africa, development and poverty alleviation are still the primary objectives
on government’s agenda, further concerns relate to issues such as security of
energy supply. Haw and Hughes (2006) continue to emphasise the pressing social
needs relating to energy use and energy access which must be addressed. Many
people still rely on costly “dirty” fuels, which are to meet their daily energy needs
while transport to and from the workplace is costly due to the urban sprawl created
under apartheid (Haw & Hughes, 2006). The lack of access to modern energy affects
health and development of poorer communities. Government is determined on
addressing unemployment while increasing GDP growth in the coming years, while
at the same time economic growth is accompanied by an increased demand for

energy (Haw & Hughes, 2006; Spalding-Fecher, Winkler & Mwakasonda, 2005).

According to the World Bank (2008) “The need for massive emission reductions
comes at a time when energy use, the primary source of Green House Gas

emissions, is expanding globally at unprecedented rates and is vital to the continued
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economic growth of client countries” (p.1). As populations and economies continue
to grow in developing countries, the primary energy demand is projected to increase
by 74 percent between 2005 and 2030, this accounts for 85 percent of the overall
increase in global demand. Fossil fuels are expected to remain the dominant source
of primary energy. This is a serious dilemma that can only be reconciled with new
and improved clean energy technologies that balance climate change mitigation with

the increased energy needs (World Bank, 2008).

Spalding-Fecher, et al. (2005) continue to emphasise these points as the production,
distribution and use of energy, particularly fossil fuels (coal, natural gas, and
petroleum) and traditional biomass, have significant environmental impacts, which

can affect human health and cause ecological damage.

The need for clean energy is emphasised further by Spalding-Fecher, et al. (2005)
as in developing countries exposure to indoor air pollution, derived from wood and
coal smoke, carbon monoxide and other un-burnt hydrocarbons can lead to
headaches, fevers and acute chronic respiratory problems that claim the lives of

many people, especially children.

South Africa has large coal and small oil and gas reserves and as a result, coal is
used for electricity generation and synthetic fuel production, which is used by
households in the commercial sector, the industrial sector and in the transport sector
(Haw & Hughes, 2007, p.1). In addition to the reliance on coal to meet energy needs,
South Africa has an energy intensive economy which has developed from, and still
relies heavily on, extraction and raw materials processing (Davidson, 2006; Haw &

Hughes, 2007).
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Eskom, South Africa’s state owned national power generating utility, supplies and
distributes electricity to 95 percent of South Africa’s demand. Approximatley 42
percent of this energy is sold to local authorities. Municipalities supply electricity
directly to predominantly urban and peri-urban customers, while Eskom supplies

electricity directly to rural customers (Davidson, 2006; Visagie, 2008).

In conclusion, South Africa’s energy profile characterised by excess capacity has
ended as Eksom’s ability to cater for peak demand stagnated in recent years
(Prasad & Visagie; Winkler et al., 2006). This has resulted in serious constraints and
rolling power-shedding in 2007/08, thus Government and Eskom have recognised
the need for rapid energy efficiency and the building of capacity to meet growing

demand (IMF, 2008; Walsh et al., 2008; Prasad & Visagie, 2005; Winkler, 2006).

2.7.1 Defining Clean Energy

After extensive review of literature and consultation with industry experts on the
terminology of clean energy, no direct academic or scientific definition was
presented, but rather the proposition that “Clean Energy” is a self-explanatory term
which generally refers in literature to alternative energy technologies and energy
sources to traditional fossil fuel energy sources, which is considered to have
negative impacts on society and the environment. The term “clean Energy” is also
used interchangeable with the term “renewable energy”. For the purpose of this
study, the MIT Sloane School of Management in the United States has provided the

most inclusive description of “clean energy” to date:
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“Clean Energy is broadly defined so as to deal with both the reduced environmental

foot print balanced with increased global demand for energy and the imperative for

energy independence.” (MIT Sloane School of Management, USA, 2011).

Clean Energy solutions involve products or services which promote, enhance or

advance: (MIT Sloane Management School, 2011).

Diversity of supply sources/transmission;
Efficiency in use; and
Reduce negative environmental effects such as greenhouse gas

emissions.

This can include but is not limited to: (MIT Sloane Management School, 2011).

Renewable sources of energy (solar, wind, fuel cells, bio-fuels,
geothermal, hydro-technologies, etc.);

Conservation and demand response (building use, grid management,
delivery & transportation, resource mining, extraction and refining);
Enabling technologies (power electronics, storage systems and batteries,
cables & wires, sensors & instrumentation, control systems, materials &
manufacturing technology);

More efficient & effective use of hydrocarbons (hybrid cars, cleaner use of
coal, more environmentally friendly oil recovery methods, CO2
sequestration); and

Integrated Systems (sustainable design & integrated clean energy

applications)

2.7.2 Renewable Energy Technologies for Poverty Alleviation

Renewable energy is one of the areas that the South African Government is

pursuing in managing energy related environmental impacts and diversifying energy

supplies from a coal dominated system (Clark & Drimie, 2005). “Government

considers the use of renewable energy as a contribution to sustainable development”
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(Davidson, 2006). Due to the fact that the renewable energy sources are
predominantly indigenous and naturally available (such as solar power, wind energy,
biomass and geothermal energy), the use of renewables, in theory, strengthens
energy security as it is independent of international determinants and crisis

(Davidson, 2006; Clark & Drimie, 2005; Goldemberg, 2004).

The definition for renewable energy provided by the leading world information
repository on renewable Energy, the Energy Information Administration (EIA)
describes renewable energy as energy that can be “harnessed” from an infinite
number of naturally occurring energy sources, which is exhaustive and abundant,
such as the sun (solar), hydro, wind, geothermal and biomass (International Energy

Outlook, 2009).

Goldemberg (2004) reasons that “While the development and deployment of new
state-of-the art renewable technologies require a highly skilled, knowledge intensive
workforces in industrialised countries”, developing nations such as South Africa are

exploring ways to benefit from this new industry.

Fossil fuels such as oil, wood, coal and gas will not last forever and the production of
coal based energy in particular has proven to be one of the key sources of negative
environmental impacts (Goldemberg, 2004). The World Wide Fund for Nature’s
(WWF) Energy Report, published in 2011, motivates for a 100 percent adoption and
production of energy through renewable sources by 2050. This illustrates that “finite
and increasingly expensive fossil fuels are not the answer for developing countries”.
Renewable energy sources offer the opportunity to transform quality and economic

prospects of billions of people living in underserviced communities (WWF, 2011).
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2.7.3 Job Creation Potential of Renewable Energy

The most current unemployment statistics reported by Statistics South Africa’s
Quaterly Labour Force Survey Report (2011), indicate that the unemployment rate in
Quarter One of 2011 in South Africa reached 25 percent. The report also indicates
that the contributing factor to job losses is attributed to the international financial
crises. Between Quarter four in 2011 and Quarter one, many industries lost informal
sector jobs while some gained a few. Additionally it is reported that the construction
industry lost most jobs (26 000) followed by trade (21 000) and finance (16 000),
while some jobs were created in community and social services (18 000) and mining
(6 000). This resulted in a net loss of 46 000 jobs across all industries over a quarter

(Statistics SA, 2011).

The creation of decent permanent jobs in South Africa is a key focus of Government
in all its tiers. According to an AGAMA Energy research report, (2009) studies have
indicated that the renewable energy sector can create more employment per unit of
energy installed and generated than conventional sources of energy (UNEP, 2008;
AGAMA Energy, 2003; Prasad, 2006).In the scenario which projected an electricity
demand for 2020 as 267TWh, increased by 62TWh from the projection made in the
year 2000, it is anticipated that 52 000 jobs will be created if this capacity is
generated inclusively from renewable energy technologies and coal capacity.
However, an estimated 57 000 jobs would be created if only renewable energy

technologies were used to meet this demand (AGAMA Energy, 2003; Prasad, 2006).

In conclusion, all indicators pointing to the future generation of energy, states that

renewable energy is the only clean way for countries to go and that this contributes
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greatly to an improved socio-economic environment where jobs are needed. The

next section will focus on clean energy and low-income urban communities.

2.8. Clean Energy Interventions in Low-Income Urban Communities

The expectations linked to the implementation of renewable and energy efficiency
interventions in low-income urban communities in South Africa are great (Wlokas,
2010). According to Walsh et al. (2011) a number of these projects in low-income
communities have been implemented across South Africa, with the objective to
understand and address the challenges facing these communities, while providing
basic services, facilitating energy efficiency measures, and assisting socio-economic
development. The projects are also aimed at determining the impacts and benefits
that different interventions may have on the communities in which they are
implemented. It is anticipated that these initiatives will also inform policy formulation
and implementation approaches into the future in support of developing sustainable

low-income urban communities across South Africa (Walsh, et al., 2011).

2.8.1 The Kuyasa Case Study

Limited literature is available on the phenomenon of clean energy intervention
projects in low-come urban communities in South Africa. In order to provide context
to this study, this section will focus on the facts as reported from the Kuyasa Clean
Development Mechanism (CDM) project by Walsh, et al., Goldemberg, 2010 and

Wiokas, 2009.

According to Walsh, et al. (2011), the project made valuable contributions in

reducing some of the burdens faced by low-income urban communities. The project
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has also received interest locally and internationally and has won several awards,
serving as an example of the potential that renewable energy and energy efficiency

intervention projects can be attained within low-income communities.

The Kuyasa CDM project was registered in 2005 as the first Gold Standard United
Nations Clean Development Mechanism (CDM) project in South Africa. It is owned
by the City of Cape Town and involved the retrofitting of 2 300 RDP homes in the
low-income community of Kuyasa, in the urban township of Khayelitsha. This
involved the installation of insulated ceilings, low-pressure solar water heaters and
compact florescent lighting (Goldburg, 2010). It’s aim was to address the inefficient
design of the RDP houses in order to improve the quality of life of residents,
especially health, to reduce monthly expenditure on energy sources, and the

creation of jobs accompanied by skills development. (Walsh, et al., 2011).

A baseline survey conducted in 2008 in Kuyasa provided the following insights to the

community’s demographics:

e Almost all of the community houses are served with electricity (by pre-paid
meters and receive 50kWhs of free electricity through the Free Basic
Electricity Programme) and water from the City of Cape Town;

e Sixty three percent of the households heated their homes in winter and 53
percent used paraffin (paraffin flame stove or paraffin heater), seven percent
use electricity and one percent use gas or multiple fuels; and

e The electric kettle was the most common appliance used for the heating of
water in 92 percent of households, while multiple fuels for water heating was
used by five percent and one percent was in a possession of an electric

geyser.
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A post installation survey indicated that 81 percent of the households reported a
decrease in the frequency of illness and 48 percent of the households attributed their
improvement in health to insulated ceilings. A reduction in monthly electricity and fuel
expenses from R200 was reduced to less than R100 a month. This had a significant
impact on the stability of household income. Respondents indicated that the solar
water heaters also saved them money, since they did not have to boil numerous
amounts of kettles as often. Of the surveyed respondents 82 percent of the
households listed employment and skills development as a benefit of the project in

addition to energy efficiency and health benefits.

Of particular relevance to this study is the lessons learnt by the project management
team. These included (Walsh, et al., 2011):

Stakeholder Engagement
e The critical need for extensive consultation with key stakeholders such as
government, the beneficiary community and the extended community,
extended the project lead times; and
e The most suitable beneficiary community must be identified for retro-fitting
based on clear and sound methodologies to ensure community buy-in and the

mitigation of potential resistance from neighbouring communities.

Project Model and Finance

e This CDM was complicated and the process of accessing finance through the
CDM has been described as long and difficult;

e The subsidised financial mechanisms the Standard Offer provided by Eskom
through their Integrated Demand Management Programme (IDM) have “roles
to play” in financing further projects; and

e The role of Government is critical. These projects require inter-departmental

co-ordination and effective public private interaction and co-operation. The
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project concept also needs to fit within the relevant regulatory framework to

facilitate progress.

In conclusion, the replicability of the project also offers an opportunity for other
project developers to learn and gain from the Kuyasa experience in the
implementation of other projects across South Africa. Similarly, this study aims to
investigate the lessons learnt and experiences of the project implementation
managers from various clean energy intervention projects in low-income urban
communities across South Africa. It also aims to identify the factors which influence
the implementation of these projects in relation to the potential contributions of clean
energy intervention projects to sustainable development and the socio-economic

improvement of low-income urban communities.

2.9 Conclusion to Chapter Two

This chapter unpacked the literature around government’s climate change mitigation
policies, the reduction of poverty as a national priority and how urbanisation impacts
on the socio-economic situation of low-income communities. In order to improve the
lives for all in South Africa as a result of the legacy of Apartheid, government
developed the Reconstruction and Development Programme in 1994, of which
housing formed part and poor construction resulted in mitigation challenges. The
reality of energy poverty impacted negatively on the socio-economic situation in low-
income urban communities. As a result of climate change challenges for South
Africa, being a high emitter of greenhouse gases, the government developed
strategies to harness clean sustainable energy sources to meet the demand side in
the economy and for the improvement of the quality of life in low-income urban

communities. Therefore, clean energy interventions in these communities have

39



&
W UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

The Factors That Influence The & YUNIBESITHI YA PRETORIA ventions In Low-Income Urban

become a priority for government, now and in the future. The review revealed a lack
of academic research on clean energy intervention projects in low-income urban
communities, mainly as a result of the newness and uniqueness of these
interventions. The Kuyasa Case Study, a gold standard award winning CDM project,
also assisted in providing context to answering the main research question of what
are the factors that influence the implementation of clean energy interventions in low-
income urban communities in South Africa?; and the sub-questions of (a) How do
these factors influence the implementation of clean energy interventions in low-
income communities in South Africa?; and (b) How do these factors contribute to
socio-economic development?, which will form the basis of this research as

explained in chapter three.

40



4
W UNIVERSITEIT VAN PRETORIA

The Factors That Infl The @ UNIVERSITY OF PRETORIA
e Factors That Influence The YU

Q)

ER
NIBESITHI YA PRETORIA ventions In Low-Income Urban

3. CHAPTER 3: RESEARCH QUESTIONS

3.1 Introduction

This study aims to identify and understand the factors which influence the
implementation of Clean Energy Interventions in low-income urban communities in
South Africa, through the exploration of the experiences and lessons learnt by the
project implementation teams of these projects throughout South Africa. Against a
backdrop of limited literature and research on the factors which influence the
implementation of these projects in South Africa, this research aims to use to present
new knowledge and empirical insights by answering the following research

questions:

3.2 Research Question 1: What are the factors that influence the implementation of
Clean Energy Intervention projects in low-income, urban communities in South

Africa?

Research Question 1.1: How do these factors influence the implementation
of Clean Energy Intervention projects in low-income, urban communities in

South Africa?

Research Question 1.2: How do these factors contribute to socio-economic

development of low-income communities.

41



&
Lo
W UNIVERSITEIT VAN PRETORIA
The Factors That Infl The @ UNIVERSITY OF PRETORIA
e Factors That Influence The YU
QP

ER
NIBESITHI YA PRETORIA ventions In Low-Income Urban

4. CHAPTER 4: RESEARCH METHODOLOGY

4.1 Introduction
Chapter three outlined the research questions which have been explored and

investigated in this study.

The research aimed to identify and investigate the factors which influence the
implementation of clean energy interventions in low-income urban communities in
South Africa. Only limited literature addressing the factors could be found, this might
be attributed to the fact that clean energy intervention projects in low-income
communities in South Africa is a relatively new phenomenon. Since this is an
emerging field of interest, a qualitative, exploratory investigation of the experiences
and key lessons learnt by project implementation managers from a few clean energy
intervention projects have been undertaken. These projects have been implemented
in low-income urban communities in South Africa and have been identified as the
best approach to achieve the research objectives and to efficiently answer the

research question.

Chapter Four outlines the methodology that has been used to explore the unit of
analysis to provide rich insights to address the research questions. Justification of
the research approach, design, data gathering instrument and data analysis will also

be provided in this section.

4.2 Research Strategy
To effectively address the research question and objectives, a qualitative exploratory

and descriptive research design presented the most viable approach.
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Therefore, the richness of a qualitative explorative investigation of the experiences
and key lessons learnt from the target sample respondents aimed to provide
comprehensive insights to identify and extract the key factors which constitute the
effective implementation of clean energy intervention projects in low-income urban
communities in SA. The primary data gathered was analysed to identify and describe

these factors.

Leedy and Ormond (2001) advise that qualitative research is effective when the
researcher is trying to understand a new phenomenon in a particular situation as
opposed to establishing a relationship between two or more variables. According to
Henning (2004) qualitative research is distinct for its quest for understanding an in-
depth enquiry. In a qualitative study the variables are usually not controlled as the
aim is the freedom to capture the natural development of action and representation.
Therefore, in this research undertaking the freedom of control variables to explore
the experiences and key learnings of the respondents are key to address the

research question and achieve the research objectives with a smaller sample.

4.2.1 Explorative Qualitative Research

To identify and understand the factors as a phenomenon, involved in the clean
energy intervention projects in South Africa, this research intends to seek new
insights into this phenomenon, to ask questions and to assess these in a new light
through an exploratory research design (Saunders, Lewis & Thornhill, 2009, p.592)
where the phenomenon is expected to “unfold naturally” in the context of a

qualitative approach (Golafshani, 2003).
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Since these project initiatives are still young and more lesson are still to be learnt
from the complexities of implementation, it is important for this study to explore the
experiences and lessons leant by the respondents naturally, and was conducted in a

semi-structured manner in order to answer the research question concisely.

4.2.2 Descriptive Design

The descriptive aspect, supplemented by the explorative part of the study aimed to
describe and define the subject by creating a profile of challenges, people or events

(Blumberg, Cooper & Schindler, 2008) from the data.

The descriptive part of the study also formed part of the data analysis component,
which examined the number of times a single event or characteristic was presented
in the data (Blumberg, et al., 2008) and endeavoured to profile and describe the key
factors revealed. These lead to the presentation in chapter five of the factors that

influence the effective implementation of these projects.

Semi-structured interviews were conducted with the respective sample respondents
as part of the primary data gathering component. The evaluation of secondary
documentation made available by the respondents complemented the primary data

findings to provide comprehensive insights in answering the research questions.

4.2.3 Inductive-Deductive Hybrid Approach

Certain researchers advocate a purely inductive approach to qualitative research
allowing the emergence of new meanings and gestalts without the inference of prior
theory and propositions (Saunders, et al., 2009) However, researchers such as Yin

(2003) necessitate tightly structured hypotheses to guide the data collection and
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analysis processes. This study adopted a mixed inductive-deductive approach. This
study sought an inductive approach which allowed for the emergence of new
meanings, without the interference of prior theory and propositions. (Saunders, et al.,
2009). Perry (2001) states that “pure induction without prior theory might prevent the
researcher form benefiting from existing theory; just as pure deduction might prevent
the development of new and useful theory”. These arguments are important to
consider in academic research, which includes theoretical constructs examined from
the literature review in conjunction with the empirical study. In the case of this study,
limited theory was available, thus a qualitative, explorative, descriptive design was

followed with both inductive and deductive elements.

4.3 Research Process
In order to meet the research objectives the research process was approached in

three phases.

Phase One: Involved an explorative, primary data gathering process through semi-
structured interviews. Secondary data was made available by respondents in the

form of official project reports.

Phase Two: Involved the data analysis of the primary qualitative, explorative, semi-

structured interview data and the consented documentary secondary data.

Phase Three: Involved the identification and description of the key factors, which
influence the implementation of clean energy interventions in low income-urban
communities. Phase three will be presented in Chapter 5 of this study, as part of the

findings.
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4.4 Population of Relevance
A population of relevance can be described as a segment of a large group within a
society who share common characteristics (Zikmund, 2003, p. 369; Saunders, et al.,

2003)

The proposed population of relevance for this study are private and government
stakeholders involved in the implementation of clean energy intervention projects in
low-income urban communities across South Africa. These include entities that are
affected or a