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Kurzdarstellung

In der vorliegenden Arbeit wurde untersucht, inwieweit durch lokale
Wirtschaftsférderungsinitiativen in Namibia Projekte zur Minderung von Treibhausgasen
angestoBen werden kdnnen. Dabei wurde insbesondere gepruft, ob der Clean Development
Mechanism (CDM) des Kyotoprotokolls sinnvoll genutzt werden kann.

Dazu wurden zuerst die Faktoren (Potential fir Minderungsprojekte, Geschéfts- und
Investitionsklima, institutionelle Rahmenbedingungen, etc.), die die Initiierung von Projekten
fordern oder behindern kdnnen, diskutiert. In einem weiteren Schritt wurde analysiert, welche
Einstellung Klima- und Energieexperten und Personen, die im Bereich lokaler und regionaler
Wirtschaftsférderung tétig sind, zur Forschungsfrage haben. Dazu wurden 229 Fragebdgen,
28 individuelle Interviews und eine Fokusgruppendiskussion mit 20 Teilnehmern
ausgewertet. Des Weiteren wurde die praktische Umsetzbarkeit entsprechender
MaBnahmen mit Hilfe einer vom Autor initiierten ,real life“-Fallstudie untersucht. Wahrend der
Entwicklung einer lokalen Wirtschaftsférderungsstrategie in der namibischen Region
Otjozondjupa wurde auch das dortige Potential fir Treibhausgasminderungsprojekte
eingeschéatzt, darauf basierend wurden Projektideen entwickelt und deren nachhaltige
soziale und wirtschaftliche Auswirkungen beurteilt. Erfolg versprechende Projekte wurden
anschlieBend in die Strategie zur Implementierung integriert.

Aufgrund verschiedener Faktoren wie beispielsweise der Komplexitat von CDM, dem
geringen Ausstof3 von Treibhausgasen in Namibia, der schlechten Marktsituation fur
Emissionsrechte und unzureichender finanzieller Mittel hat die Initierung von CDM-Projekten
durch lokale Wirtschaftsférderung in Namibia den im Rahmen der vorliegenden
durchgefihrten Untersuchungen zufolge wenig Aussicht auf Erfolg. Jedoch besteht seitens
der Akteure die grundsatzliche Bereitschaft, Minderungsprojekte in lokale
Wirtschaftsférderung zu integrieren, wenn damit vorrangig die Ziele der Wirtschaftsférderung
erreicht werden. Die Untersuchung zeigte, dass lokal initiierte Minderungsprojekte kaum zur
Schaffung von Einkommensquellen oder Arbeitsplatzen beitragen. Stattdessen sollten eher
nationale strategische Ziele verfolgt werden, wie z. B. eine flachendeckende
Elektrizitdtsversorgung oder die Verminderung der Abhangigkeit von Stromimporten. Dazu
muUsste bei lokaler Wirtschaftsférderung zukinftig auch der Energiesektor eine gréBere Rolle
spielen, lokale Verwaltungen missten die Verantwortung fir die Initiierung von
Energieprojekten Gbernehmen, nationale und lokale Behérden mussten effizienter
zusammenarbeiten und die lokalen Rahmenbedingungen missten so verbessert werden,
dass der Privatsektor bereit ist, seine Rolle in der Wirtschaftsférderung zu Gbernehmen.
Dartber hinaus sollten die Interessen der Bevdlkerung beriicksichtigt und alle Akteure
frihzeitig in Entscheidungsprozesse eingebunden werden.



Abstract

This study explored the question whether greenhouse gas mitigation projects in Namibia
could be initiated through local economic development programmes. In particular, research
was done on whether the Clean Development Mechanism (CDM) of the Kyoto Protocol could
play an essential role in the promotion of such mitigation projects.

In a first step supporting and inhibiting factors (potential for mitigation projects, business and
investment climate, institutions, etc.) were discussed, which have a negative or positive
influence on mitigation projects. In a second step the mind-set of climate and energy experts
as well as of local economic development experts and practitioners was analysed with regard
to the research questions. To this end, 229 questionnaires, 28 interviews and the output of a
focus group discussion with 20 participants were evaluated. Additionally, the author
conducted a real life case study to investigate the practicability of initiating greenhouse gas
mitigation projects through local economic development efforts. Parallel to the development
of an economic development strategy in the Namibian region of Otjozondjupa, the potential
for greenhouse gas mitigation projects was explored. Based on the outcome of this
investigation project ideas were developed and their potential socio-economic impact was
evaluated. Promising projects were then included into the development strategy.

Due to various factors such as the complexity of CDM, low greenhouse gas emissions in
Namibia, the low price of emission rights and insufficient financial means it is unlikely that
CDM projects can be initiated through local economic development initiatives in Namibia.
However, many stakeholders consider the idea of interlinking mitigation projects and local
economic development initiatives favourably as long as such projects support the broader
objectives of those initiatives. This research has shown that locally initiated mitigation
projects do not contribute much to employment or income generation at the local level in
Namibia. Thus, national strategic objectives should be considered, such as improving access
to electricity to all strata of society or becoming less dependent on electricity imports. This
requires, however, that local economic development strategies also cover the energy sector,
that local governments are willing and capacitated to initiate mitigation projects, that national
and local public institutions work together more closely, that national and local economic
framework conditions are improved so as to attract private investments, and that the
experiences and interests of the relevant stakeholders are considered throughout the project
development process.
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1 Introduction
1.1 Purpose

The aim of this chapter is to introduce the reader to the overall research project, its
objectives, limitations, and structure.

1.2 Research project
1.2.1 Problem statement and purpose of study

Due to anthropogenic greenhouse gas emissions, average global temperatures have
increased. This will have negative impacts on the socio-economic fabric of human society
and the environment at large. Mitigation and adaptation are the two major strategies to deal
with climate change. Mitigation strategies aim at reducing greenhouse gas emissions and
thus slowing down the climate change process whereas adaptation strategies try to prepare
humankind for the impact of a changing climate.

In the Kyoto protocol of 1998 certain countries (so called Annex-I-countries), committed to
emission reduction targets. The Clean Development Mechanism (CDM) is an instrument of
the Kyoto protocol. With CDM, Annex-I-countries are allowed to reduce greenhouse gases in
developing countries. For every ton of emissions reduced they earn so-called Certified
Emission Reductions (CERs) and can credit the reductions against their own reduction
obligations. CDM pursues two main objectives. CDM allows Annex-I-countries to reduce
emissions where it is most cost effective while at the same time the investments are

expected to contribute to sustainable development in the CDM host countries.

In the Marrakesh Accords UNFCCC expressed “the need to promote equitable geographic
distribution of clean development mechanism project activities at regional and subregional
levels” (UNFCCC 2002, p. 20). However, especially Sub-Sahara Africa is extremely
underrepresented. On the other hand, research shows that Sub-Sahara Africa has largely
untapped potentials for greenhouse gas emission reduction projects. GOUVELLO et al.
(2008, p. xx), for example, outlined that Africa has the potential of implementing more than
3,200 CDM projects. The AFRICAN DEVELOPMENT BANK (2008, p. iii) emphasised that
only 4% of the commercially exploitable hydropower potential is being used and that Africa is
endowed with 7,000 MW of geothermal energy of which only 130 MW are being exploited.

Steps have already been taken by bilateral and multilateral development organisations to
initiate more CDM projects in Sub-Sahara Africa. During the 12" Conference of Parties in
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Kenya in 2006, 5 UN agencies launched the Nairobi Framework, an initiative to support and
catalyse the deployment of CDM in Africa. The initiative is to build capacity in CDM, build and
enhance the capacity of Designated National Authorities (DNAs), promote CDM investment
opportunities, improve information sharing and training, and enhance inter-agency

coordination.

Additional measures have been taken by UNFCCC to support and facilitate
underrepresented countries in developing CDM projects. UNFCCC (2010, p. 9) decided to
defer the payment of registration fees for CDM projects for countries with less than 10 CDM
projects until the first issuance of CERs. Furthermore it requested the Executive Board (EB)
of CDM to provide loans to develop and validate project design documents and to verify

reported emission reductions.

KILANI (2009, p. 5) reported that after the Nairobi Framework was signed in 2006, the
number of registered projects in Africa had increased from 11 (2.6% of all registered CDM
projects) in 2006 to 36 (1.9%) in 2009. According to FENHANN (2013), there were 145
(2.2%) registered projects in Africa in May 2013. Only 1.6% of all registered projects were
located in Sub-Sahara Africa. Although the absolute number of African CDM projects
increased the ratio between African CDM projects and CDM projects worldwide did not
change. According to BYIGERO et al. (2010, p. 188), this is because the Nairobi Framework
has focused primarily on training instead of addressing the ultimate causes for low CDM
investments: inadequate investment climate, weak industrial base, and lack of CDM
institutional capacity. Namibia largely failed to make use of the CDM. Although several
Project Idea Notes (PIN) and Project Design Documents (PPD) have been developed over
the years so far only two projects were registered.

Local economic development (LED) aims at improving the livelihood of people in a territory
by generating employment and income opportunities. It is a widely used approach for
sustainable development in Sub-Sahara Africa and many international organisations support
LED activities. As a result of the fuel, food, and financial crisis between 2007 and 2009,
UNEP urged governments worldwide to take steps to direct their economies to a greener and
more sustainable development path. In particular, mitigation of greenhouse gas emissions is
being seen as an integral part of the green economy model'. According to ELLIOT et al.
(2008, p. 3), a green economy requires also actions on local level. UNEP (2008, p. 5 ff.)
stated that worldwide more than 2.3 million jobs were created in the renewable energy
supply sector and that about 4 million jobs were generated due energy efficiency measures.

'A “green economy is low carbon, resource efficient, and socially inclusive. In a green economy,
growth in income and employment should be driven by public and private investments that reduce
carbon emissions and pollution, enhance energy and resource efficiency, and prevent the loss of
biodiversity and ecosystem services” (UNEP 2011).
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In particular, it highlighted that many local jobs and new business opportunities for local

entrepreneurs were created in developing countries.

According to OLHOFF et al (s.t., p. 19,) the sustainable development objectives of CDM
projects are to mirror national development goals but at the same time should consider
sustainable development on local level. The South African DEPARTMENT OF MINERALS
AND ENERGY (2004, p. 1 ff.) defined sustainable development objectives for CDM projects
and explicitly refers to local development, e.g. the project are to be aligned with local
development objectives or have a positive impact on local or regional biodiversity.

The research aims at finding out if LED and mitigation projects could be closer linked. The
initial research focused on CDM only but due to developments in CDM during the last years
(drop of price of CERs, CERs issued for projects registered after 2012 are only accepted by
the EU Emission Trading Scheme if the projects are registered in Least Developed
Countries) the likelihood of identifying viable CDM projects in Namibia diminished
considerably. Thus, the scope of the research project was broadened.

1.2.2 Research objectives

The research is guided by the following main research question:

Can LED be an instrument to promote and initiate climate change mitigation projects — in
particular CDM projects — in Namibia?

In order answer the question, the investigation needs to assess the framework conditions for
mitigation projects, such as business climate, mitigation potential, institutional environment,
etc. LED is largely influenced by the requirements, interests, knowledge, experiences,
assumptions, objectives, and ideas of individual stakeholders involved. These aspects also
determine whether mitigation projects are considered in LED initiatives and need to be
studied as well. In addition, the author of this study initiated a real life case study. The main
aim of it was to provide context data to the overall research and new explanations to

discovered phenomena.

The author is not aware of any study in this specific field of research. Thus, the research is
explorative in nature. Furthermore, the research is not purely academic but intends to
provide LED practitioners with in-depth knowledge of how to interlink greenhouse gas
reduction projects with LED - in particular against the background of green economic
development strategies.

21



1.2.3 Research assumptions

The following assumptions apply to the thesis:
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There is a necessity of human action to mitigate greenhouse gas emissions. In this
thesis, it is assumed that the climate change is the result of human activities and that
the changing climate will have negative impacts on human development.

Adaptation policies will not be part of the thesis. Climate change measures
distinguish between methods of mitigation and instruments of adaptation. CDM refers
almost exclusively to mitigation. Adaptation is only indirectly supported. UNFCCC
(1998a, p. 19 ff.) requires that a share of the proceeds from CERs shall be used to
support developing countries that are especially vulnerable to adapt to climate
change impacts. This share is 2%. Both mitigation and adaptation are to support
sustainable development. However, this thesis exclusively focuses on mitigation.
Greenhouse gases reduced by CDM are real. There are controversial discussions
about CDM achieving real greenhouse gas emission reductions. CDM is an offset
mechanism that is greenhouse gas emitted in an Annex-l-country can be offset by
reducing greenhouse gases in a Non-Annex-l-country. However, if the reductions
achieved by CDM are not real, this will actually lead to an increase of emissions. The
validity of this concern is not part of this thesis. This dissertation assumes that CDM
emission reductions are factual.

The research focuses solely on whether mitigation and CDM can be initiated through
LED. It does not intend to compare the efficacy of different CDM promotion initiatives,
like the Nairobi framework. Interlinking CDM and LED will be assumed to be a
complementary promotional activity.

CDM is not to be abused as an economic development tool. It has to be understood
that CDM is a mechanism designed to reduce greenhouse gas emissions and not an
economic development instrument. At no time does the thesis try to establish whether
CDM could be turned into such an instrument.

LED refers to LED programmes in developing countries. LED is not only practised in
developing countries but has been used in countries all over the world. Numerous
LED agencies in Europe and America are proof of that. According to
ANDERSON/NACKER (2003, p. 2), almost all local authorities in Wisconsin/US with
a population of more than 10,000 have organisations dealing with LED. However,
within this thesis the term only refers to LED programmes which are initiated in
developing countries.

The framework conditions for mitigation and CDM projects in Namibia (mitigation
potential, business climate, institutional environment) are purely assessed based on
literature. It is beyond the scope of this research, for example, to calculate the CDM



potentials for every possible mitigation project in detail or to empirically research the
business environment.

» All research will be conducted in Namibia._This thesis will be based on empirical
research in Namibia.

1.3 Research location
1.3.1 Namibia in a nutshell

Namibia, a country of about 2.1 million people that covers an area of 824,000 km? is located
in the South West of Africa. It is bordered by Angola in the North, Botswana and Zambia in
the East, South Africa in the South and South East and the Atlantic Ocean in the West. It is a
democracy and has been independent from South Africa since 21. March 1990. When the
research project started, the country was divided into 13 political regions. There were 54

local authorities (villages, towns, municipalities)?.

With about 322,000 inhabitants Windhoek is Namibia largest city and its capital. The second
largest town is Rundu with 61,900 inhabitants. However, most of the towns have a population
of less than 20,000. In 2001 about 33% of the population lived in urban areas. The
percentage increased to about 42% by 2011. About 40% of people live in the central
northern region, consisting of the region of Oshana, Ohangwena, Oshikoto, and Omusati.

Namibia is a semi-arid country. Large proportions of the country are desert, e.g. most of the
coastline. About 47% of the land is used for agriculture but only 1% is arable. Cattle farming
is the predominant agricultural activity. According to MENDELSOHN et al. (2009, p. 70 ff.)
most parts of the country receive in average more than 8 to 9 hrs/day of sunshine. The
average solar radiation is between 5.8 to 6.4 kWh/m2/day. Except for the coast, average
annual temperatures are above 18°C but temperatures vary a lot between summer and
winter time®. Especially the southern and western regions receive in average less than 150-
200 mm/year rainfall per year. The evaporation rate is high throughout the country and
Namibia Wind is a predominant feature in the coastal areas. Average wind speed in Luderitz

is over 40 km/h during summer afternoons.

® The number of proclaimed local authorities and regions changes. As of August 2013 the number of
regions increased to 14. The number of local authorities has also dropped to 52. To be consistent the
study remains based on 13 regions and 54 local authorities.

® Average annual temperature is calculated as the average of the daily maximum and minimum
temperature
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Figure 1 Local authorities and regions in Namibia
Source: MRLGHRD, 2009

According to WORLD BANK (2012a), GDP in Namibia grew about 56% between 2001 and
2011.The AFRICAN DEVELOPMENT BANK et al. (2012, p. 3 ff.) stated that the tertiary
sector (e.g. government, real estate services, wholesale and retail sector, tourism sector) is
the biggest contributor to GDP. In 2010, the sector contributed about 60% to GDP. Important
industries in the primary sector are agriculture and forestry, fisheries, and mining. Their
contribution was 17% in 2010. The secondary sector contributed 23% to GDP in 2010, with
15.8% coming from manufacturing. Main contributors to this sector are the meat and fish
processing industries, the energy sector and the construction sector.

Because of the comparatively low degree of industrialisation Namibia does not emit much
greenhouse gases. In its latest communication to UNFCCC Namibian Ministry of
Environment and Tourism, MET (2011a, p. 37 f.), stated that 9,124 GgCO2e were emitted in
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2000 whereas 10,566 GgCO2e were removed in the same year. Thus, Namibia is
considered a sink country.

Since 2011 Namibia has been rated as an upper middle income country. On the surface, the
standard of living in cities like Windhoek or Swakopmund seems to approximate European
standards. However, outside the inner city boundaries the majority of people still live in
shacks and the typical signs of developing countries are omnipresent: poverty and poverty
related crime, missing infrastructure, no access to electricity and clean water, inadequate
health care, high unemployment rate, etc. In terms of human development UN ranks Namibia
125 of 179 countries. The unemployment rate (broad definition) is over 50%. Additionally, the
income disparity is one of the highest in the world. ,The key challenge for Namibia is to
sustain real economic growth rate, with a deliberate bias towards the poorest and the most
vulnerable groups” (OFFICE OF THE PRESIDENT/NPC, 2004, p. 5).

A summary of all figures can be found in Table 38 (see attachment I)

1.3.2 Rationale for selecting Namibia

In the following the rationale for selecting Namibia as the country for conducting the field
study is outlined.

» Low potential for mitigation poses an additional challenge. Namibia does not emit
much greenhouse gases at all. Thus, it might be difficult to find mitigation
opportunities. If a country with such adverse and unfavourable conditions could
initiate CDM projects through LED, other countries in Africa, where the environment
for CDM projects is more conducive, could too.

» Institutional and individual LED capacity available. LED has been recognised as one
of the key approaches for a sustainable and inclusive economic development in
Namibia. People were trained in LED, local governments have assigned staff and
allocated budgets for LED activities, support structures have been set up, and more
and more consultants are providing services in LED to local governments.

» Authors® work experience. On behalf of the Gesellschaft fir Internationale
Zusammenarbeit (GlZ), the author has been supporting LED activities of local
governments in Namibia for more than five years. Thus, he knows the different
stakeholders, gets interview appointments more easily and has access to data.

25



1.4 Structure of the thesis

The document consists of nine main chapters. The research question, the objective of the
research, its limitations and structure are outlined in chapter 1. The terms climate change,
mitigation, CDM and LED are introduced in chapter 2. The research methodologies used and
the approaches to treat the collected data are explained in chapter 3 and 4. In chapter 5 the
factors which attract, support, or inhibit CDM projects are discussed for Namibia based on
information captured in literature. Qualitative and quantitative research methodologies are
used to study the opinion of LED stakeholders in Namibia with respect to the research
question. This is described in chapter 6. A real life case study was conducted to obtain
additional data for the research, in particular context data. The results of the case study are
outlined in chapter 7. The main findings of the research are highlighted in chapter 8. The
overall research is summarized in this chapter as well. Chapter 9 is a German translation of

chapter 8.

26



2 Basics and definitions
2.1 Purpose

This chapter introduces the reader to the project based Kyoto mechanism CDM, its
objectives, and also highlights some of the controversial issues around CDM. The second
section of this chapter covers LED, its purpose and objectives, and discusses the impact of
LED on sustainable development. It also highlights the role of LED in Sub-Sahara Africa in
general and Namibia in particular.

2.2 The Clean Development Mechanism (CDM)
2.2.1 From climate change to CDM
2.2.1.1 Climate change

Climate change or global warming has become an important topic in scientific and political
discussions. Polls showed that climate change is of high concern to the public at large
(WORLD BANK, 2009a; DIRECTORATE GENERAL COMMUNICATION, 2009). The
predicted impacts of climate change on global environment and human development are
highlighted in newspaper articles and news broadcasts almost every day. It comes as no
surprise that the term global warming was chosen by GLOBAL LANGUAGE MONITOR
(2010) a company which documents, analyses and tracks trends in English language, as the
top word for the first decade of 2010.

Yet, the term climate change is not universally defined. For the Intergovernmental Panel on
Climate Change (IPCC), climate change is the “change in climate over time, whether due to
natural variability or as a result of human activity” (IPCC 2007a, p. 30) whereas the United
Nations Framework Convention on Climate Change (UNFCCC) defines climate change as “a
change of climate which is attributed directly or indirectly to human activity that alters the
composition of the global atmosphere and which is in addition to natural climate variability
observed over comparable time periods” (UN, 1992, p. 3). Today, the term is commonly used
to describe the rise of average temperature due to greenhouse gas emissions. Although
there are still people who believe that climate change is not primarily caused by humankind,
it is now widely accepted that the change in climate is human-induced*.

* Due to many factors, such as data quality and scarcity, there are still many uncertainties when it
comes to global warming and its impacts (e.g. effect on people and ecological and economic systems,
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Compared to the 1980-1999 level, IPCC (2007b p. 13) forecasted that temperatures will
likely increase between 1.1 to 6.4°C by the end of the century®. It also projects a warming of
0.2°C over the next two decades. With the current emissions, the WORLD BANK (2012b, p.
xxi) predicted that the world is heading towards a temperature increase of 4°C by the end of
the century.

According to IPCC (2007c p. 11 f.), climate change will have a negative impact on all facets
of life, such as freshwater resources, ecosystems, food, fibre and forest products, coastal
systems and low-lying areas, industry, settlements, and society and human health. The
organisation further highlighted that freshwater resources will decrease by 10-30% and
drought affected areas will increase worldwide, that crop production will globally decrease if
temperatures increase beyond 3°C, that 20-30% of plant and animal species are at risk of
extinction if temperature increases by 1.5 — 2.5°C and that people in developing countries will
suffer most. “New studies confirm that Africa is one of the most vulnerable continents to
climate variability and change because of multiple stresses and low adaptive capacity” (IPCC
2007c, p. 13). For ERIKSEN/O’BRIAN (2007, p. 346) climate change induced floods,
droughts, heat waves, etc. threaten the income and the life of the poor, damage the
infrastructure, bear the risk of increased diseases due to sanitary problems, hamper school
attendance and interrupt water and energy supply. STERN (2006, p. x) admitted that long
term economic forecasting is difficult and therefore cannot be very precise. Nevertheless, he
amplified that an average temperature rise of 5-6°C might cause a loss of 5-10% of global
GDP and developing countries might even suffer costs of excess of 10%°. Thus, climate
change is rightly considered to be “the greatest and widest-ranging market failure ever seen”
(STERN, 20086, p. i).

In order to reduce the negative effects and to make climate change impacts manageable,
emissions have to be cut. The EU (1996) advocates to keep the global average temperature
increase beneath 2°C above pre-industrial levels’. During the 15" session in Copenhagen,

how much emissions need to be cut to keep the concentration of greenhouse gases below a certain
Ievel projections of CO2 emissions, speed of global warming, etc.).

® IPCC considered different social and economic development scenarios in its calculations. There are
six so called IPCC Special Reports on Emissions Scenarios (SRES). The scenarios take into account
different demographic, economic, and technological forces to compute greenhouse gas emissions. For
example one scenano assumes a very rapid economic growth with the global population to peak in the
mid of the 21* century and a rapid introduction of more efficient technologies whereas another one is
based on high population growth and on slow economic and technological development.

® Stern argues that because of the nature of climate change, economic forecasting has to consider
Iong time spans of 50, 100 and 200 years respectively.

" Under the patronage of the UK, a conference on climate change in 2005 concluded that “limiting
warming to 2°C above pre-industrial levels with a relatively high certainty requires the equivalent
concentration of CO2 to stay below 400 ppm [whereas] if concentrations were to rise to 550ppm CO2
equivalent, then it is unlikely that the global mean temperature increase would stay below 2°C” (UK
DEPARTMENT FOR ENVIRONMENT FOOD AND RURAL AFFAIRS, 2006, p. 3).
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the UNFCCC Conference of Parties (COP) agreed that “deep cuts in global emissions are
required [...] so as to hold the increase in global temperature below 2 degrees Celsius”
(UNFCCC 2010, p. 5).® Such a target still translates into immense emission cuts. IPCC
(20074, p. 67) indicates that to achieve a 445 — 535 ppm CO.e stabilisation level, emissions
need to be reduced by 30-85% below the year 2000 level by 2050. Compared to pre-
industrial levels, this would translate into a global mean temperature increase of 2-2.8°C. In
addition, the emissions have to peak before 2020. To stay below 2°C the cuts would be even
higher. The G8 SUMMIT (2007, p. 15 f.), held in Heiligendamm/Germany in 2007, declared
to “seriously” consider to half the emission by 2050. However, the summit did not indicate a
specific temperature target. At least there seems to be a political will to reduce emissions.
However, emissions are on the rise globally. In its third emission gap report, UNEP (2012, p.
1 ff.) states, that in 2010 49 GtCO2e were emitted compared to 37 GtCO2e in 1990. With a
“business as usual” scenario 58 GtCO2e will be emitted in 2020. In order to achieve the 2°C
target, emissions are to peak before 2020 with an emission level of about 44 GtCO2e. The
projected gap is 14 GtCO2e.

2.2.1.2 Mitigation

There are basically two options to deal with climate change: adaptation and mitigation.
Adaptation is defined as the “adjustment in natural or human systems in response to actual
or expected climatic stimuli or their effects, which moderates harm or exploits beneficial
opportunities” (McCARTHY et al. 2001, p. 982) and mitigation as “an anthropogenic
intervention to reduce the sources or enhance the sinks of greenhouse gases” (McCARTHY
et al. 2001, p. 990). Geo-engineering has become another strategy in the climate discussion.
Geo-engineering “refers to a broad set of methods and technologies that aim to deliberately
alter the climate system in order to alleviate the impacts of climate change” (IPCC 2011, p.
2). Geo-engineering aims at reducing solar radiation (e.g. by artificial injection of
stratospheric aerosols and cloud brightening) and tries to extract carbon from the
atmosphere by either increasing sinks naturally (e.g. afforestation) or by using chemical
substances to increase sinks (e.g. iron fertilisation) or making use of technical processes to
remove greenhouse gases (e.g. filter). As such, geo-engineering could be subsumed under

mitigation.

Reducing emissions or extracting greenhouse gases from the atmosphere is the only option
to keep the temperature increase below 2°C. OECD (2009, p. 58 ff.) proposes the following

® The Alliance of Small Island States, AOSIS (2009), which represents the interest of low lying
countries and islands in the UNFCCC negotiations, strongly recommends aiming at a temperature
increase below 1.5°C and 350 ppm CO2e.
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instruments to reduce emissions: emission taxes, emission trading schemes, also referred to
as cap-and-trade systems, technology and performance standards, also called command
and control approaches, technology support policies, and voluntary agreements. Within the
scope of this thesis the focus will be on a specific cap-and-trade® instrument: the Clean
Development Mechanism (CDM).

2.2.1.3 The Kyoto protocol and CDM

During the United Nations Conference on Environment and Development in Rio de
Janeiro/Brazil in 1992 the United Nations Framework Convention on Climate Change
(UNFCCC) was negotiated and signed. In pursuit of Article 3 of the convention the Kyoto
Protocol was debated and adopted by the COP in Kyoto/Japan in 1997. In the protocol, so
called Annex-l-countries'’ agreed to reduce their combined greenhouse gas emissions by at
least 5% below the 1990 emission level between 2008 and 2012. Individual quantified
emission reduction targets have been defined in Annex B'? of the protocol. In order for the
Annex-l-countries to achieve their objectives the protocol permits the usage of so called
flexible mechanisms'. CDM is one of them. In principle, CDM allows Annex-I-countries to
invest in greenhouse gas reduction projects in Non-Annex-I-countries' which are almost all
developing countries'®. They can then “use the certified emission reductions accruing from

such project activities to contribute to compliance with part of their quantified emission

° For a cap-and-trade system to work a limit on greenhouse gas emissions is defined (cap) and
emission rights are allocated to emitters. For the emitters to emit more greenhouse gases, the emitter
has to buy emission rights from other parties (trade).

'% Article 3 paragraph 1 of the convention cites ,The Parties should protect the climate system for the
benefit of present and future generations of humankind, on the basis of equity and in accordance with
their common but differentiated responsibilities and respective capabilities. Accordingly, the developed
country Parties should take the lead in combating climate change and the adverse effects thereof*
gUN, 1992, p. 4).

Annex | countries are countries listed in Annex | of the framework convention on climate change.
They have agreed to measures defined in article 4(2) of UNFCCC. For example, the measures are to
implement policies to reduce greenhouse gas emissions and to protect and extend sinks for
greenhouse gases. According to Article 12 of the Kyoto protocol these countries can use CDM to meet
their emission obligations.

'2 Annex B of the Kyoto protocol lists all countries which have declared to reduce greenhouse gases
with their respective emission reduction targets. According to Article 3 of the protocol the overall
emissions of all countries should be at least 5% below the 1990 levels after the end of the first
commitment period (2008 — 2012).

'*The Kyoto protocol defines 3 mechanisms: Joint Implementation, Emission Trading and the Clean
Development Mechanism. The Kyoto protocol also allows countries to form groups where the
reduction objectives of every country will be added up and can then be redistributed again internally
within the group. This is sometimes assumed the fourth mechanism and is accordingly called Bubble
Policy or Bubble Mechanism.

' Non-Annex | countries have ratified the convention but are not included in Annex |.

> Countries like Saudi Arabia, Israel or Singapore are Non-Annex | countries but do not receive
Official Development Assistance (ODA). “For the DAC [Development Assistant Committee of OECD],
the term ‘developing country’ employed without qualification has generally been taken to mean a
country eligible for ODA” (OECD 2010).
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limitation and reductions commitments” (UNFCCC, 1998, p. 19). As such, CDM is an offset
mechanism only. It does not lead to emission reductions beyond the agreed targets defined
in the Kyoto protocol.

In the Kyoto protocol two main objectives are outlined for CDM. It allows Annex-I-countries to
invest in mitigation projects in Non-Annex-I-countries to meet their greenhouse gas emission
reduction targets cost effectively. Through such investments and the transfer of technology
CDM is supposed to contribute to sustainable development in the CDM host countries.

At the UNFCCC conference in Doha/Qatar in 2012, the Kyoto protocol was extended till
2020. According to UNFCCC (2013 p. 3), Annex-l-countries are supposed to revisit their
reduction targets for this second commitment period by 2014. The parties are supposed to
reduce their emission by at least 25-40% below 1990 level by 2020. Canada withdrew from
the Kyoto protocol and the Russian Federation and Japan will not take on any new

obligations under the new commitment period.

2.2.2 Greenhouse gases covered by the Kyoto protocol

Anthropogenic greenhouse gases emissions contribute to global warming. Yet, not all
greenhouse gases are covered by the Kyoto protocol. The Kyoto protocol does not include
ozone depleting substances which are covered by the Montreal protocol of 1987
(halogenated hydrocarbons). The gases covered by the Kyoto protocol are carbon dioxide
(CO2), methane (CH4), nitrous oxide (N20), hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs), and sulphur hexafluoride (SF6). Nitrogen trifluoride (NF3) was added as an
additional gas to the list for the second commitment period. Their global warming potentials
differ. The Global Warming Potential (GWP)* defines the warming potential of a greenhouse
gas compared to the warming potential of CO2. GWP is used to convert a gas into the
equivalent of CO2. The converted unit is called carbon dioxide equivalent (CO2e).

'® The Global Warming Potential (GWP) “defines the time-integrated warming effect due to an
instantaneous release of unit mass (1 kg) of a given greenhouse gas in today's atmosphere, relative to
that of carbon dioxide” (HOUGHTON et al. 1990, p. IX). The GWP used is calculated for a time span
of 100 years for the Kyoto protocol.
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Greenhouse Gas”’ Global Warming Potential (100 years)18
Carbon dioxide (CO,) 1

Methane (CH,) 25

Nitrous oxide (N,0) 298

Hydrofluorocarbons (HFCs) 12-14,800

Perfluorocarbons (PFCs) 7,390-12,200

Sulphur hexafluoride (SFg) 22,800

Nitrogen trifluoride (NF3) 17,200

Table 1 Greenhouse gases and their global warming potential
Source: UNFCCC (2013), IPCC (2013)

2.2.3 Sustainable development objectives

Host countries of CDM projects have to confirm to UNFCCC that a project will contribute to
their sustainable development objectives. Therefore, many countries like the Philippines,
Malaysia or Brazil have developed catalogues with desired economic, social, and
environmental sustainable development objectives for CDM. International organisations,
NGOs, and scientists developed a plethora of objectives, too (see also attachment | Table
36).

2.2.4 CDM process

2.2.4.1 Project cycle

The project cycle begins with the development of the Project Design Document (PDD). In the
PDD the project developer has to describe the project and the project boundary, outline the
baseline methodology used, indicate the crediting period, demonstrate additionality of the
project, prove that the project does not lead to the diversion of Official Development
Assistance (ODA), describe the environmental impact of the project, summarise stakeholder

comments, and explain the monitoring plan.

According to UNFCCC (2002, p. 36), CDM projects are additional if anthropogenic emissions
are reduced below those which would have been generated without registered CDM project

" The list of greenhouse gases replaces the list of greenhouse gases in Annex A of the Kyoto
protocol.

'® The Conference of the Parties serving as the meeting of the Parties to the Kyoto Protocol ,decides
that, for the second commitment period of the Kyoto Protocol, the global warming potentials used by
Parties to calculate the carbon dioxide equivalence of anthropogenic emissions by sources and
removals by sinks of the greenhouse gases listed in Annex A to the Kyoto Protocol shall be those
listed in the column entitled ‘Global Warming Potential for Given Time Horizon’ in table 2.14 of the
errata to the contribution of Working Group | to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change, based on the effects of greenhouse gases over a 100-
year time horizon, taking into account the inherent and complicated uncertainties involved in global
warming potential estimates” (UNFCCC 2012b, p. 24). Global warming potentials in the table were
copied from this list.
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activities. Additionality can be proven by either showing that the project is only financially
viable with CDM, that barriers for mitigation projects exist which can only be removed with
the support of CDM, or that the project activity is not a common practice in the country.

The so-called baseline is the amount of emissions observed or anticipated without CDM.
UNFCCC (2002, p. 37) defined three different approaches for determining the baseline. The
baseline can be calculated on existing or historical emissions, on emissions from
technologies that represent an economically attractive course of action, or on the average
emissions of similar activities. There are methodologies to calculate the baselines. A project
developer can use existing and approved methodologies or can propose new methodologies.
Methodologies need to be approved by the Executive Board (EB) of UNFCCC.

Potential project stakeholders have to be consulted by the project developer. “Stakeholders
mean the public, including individuals, groups or communities affected, or likely to be
affected, by the proposed CDM project activity or actions leading to the implementation of
such an activity” (UNFCCC s.t., p. 27).

The project developer requires a letter of approval for the project from the Designated
National Authority (DNA) of the host country. A country must have nominated a DNA to host
a CDM project. The letter of approval confirms that the country has ratified the Kyoto
protocol, that the host country voluntarily participates in the CDM, and the CDM project
contributes to sustainable development in the host country.

The letter of approval together with the PDD is then submitted to an independent auditor, the
Designated Operational Entity (DOE). DOEs have to be accredited by the EB. The DOE
validates the documents and submits them together with the validation report to the EB for
registration. After registration, the project can be implemented. Based on the monitoring plan,
the emission reductions achieved by the project are calculated and verified by another DOE.
For the verified emission reductions, the EB issues Certified Emission Reductions (CERs) for
every ton of CO2e reduced. The CERs can be traded by the project developer. The value of
CERs depends on demand and supply.

2.2.4.2 Costs and timeline

UNEP (2007, p. 12) estimated that it takes between 6.5 to 13.5 months from the beginning of
a project for a CDM project to get registered.

UNDP (2006, p. 56) estimates CDM related costs for most projects (e.g. development of
PPD, validation, registration, verification) to be between $US 60,000 and $US 130,000. For
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most small-scale projects the costs might be 20-40% lower and range between $US 50,000
and $US 70,000. According to UNEP (2007, p. 55 f.), the costs ranged between US$ 38,500
and $US 610,000 for large-scale projects and US$ 18,500 and $US 117,000 for small-scale
projects. Verification of emission reductions would periodically cause additional costs of
U$5,000 to $US 30,000 for large-scale and $US 5,000 to $US15,000 for small-scale projects.
These costs do not include the actual project development costs, such as building a power
station.

2.2.4.3 Institutions

“For the Kyoto mechanisms to work smoothly, host and sponsor countries alike will need to
develop their institutional capacity for the review, approval and registration of emission
reduction projects” (FRANKHAUSER/LAVRIC, 2003, p. 9). Only CDM institutions of host

countries are considered in the following.

UNFCCC (2002, p. 31 f.) required that participating countries need to designate a national
authority for CDM, the Designated National Authority (DNA), to implement CDM projects.
The DNA has to approve projects and make sure that the CDM projects contribute to the
sustainable development objectives of the country. However, according to
CURNOW/HODES (2009, p. 23), CDM rules do not restrict DNAs to this function. The host
country can assign additional responsibilities to the DNA. DNAs could carry out a plethora of
functions, like identification of CDM investment opportunities, capacity building for CDM,
monitoring the sustainable development impact of CDM, disseminating relevant information
to stakeholders, etc. JAHN et al. (2004, p. 44) believed, that proactive DNAs are necessary
for local developed CDM projects. MICHAELOWA (2003, p. 218 f.) rightly points out that
even with a high potential for CDM projects, the CDM instrument will not be used without an
effective institutional environment. Furthermore, he argues that a CDM office should be
independent, has full decision making power and is best operated by a private body or an
NGO.

Although research on institutional CDM capacity refers foremost to DNAs the institutional
environment for CDM is not confined to DNAs only. Other organisations are also essential,
like capacitated consultants who are needed to prepare feasibility studies and PDDs or

investment agencies which attract foreign CDM investors.

The term institution refers to more than just organisations. It also encompasses a system of
rules, rights, and obligations which condition the social interaction between individuals,
groups, organisations, etc. in order to make social actions predicable for others. “Institutions

are the rules of the game in a society or, more formally, are the humanly devised constraints
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that shape human interaction. In consequence they structure incentives in human exchange,
whether political, social, or economic” (NORTH, 1990, p. 3). Thus, the institutional CDM
capacity of a country refers to policies, legal framework and strategies, too.

To evaluate the institutional capacity of a country JUNG (2005, p. 6) assessed whether the
country had ratified the Kyoto protocol, whether it had gained experience with Activities
Implemented Jointly (AlJ)' projects, whether the DNA had been installed timely and whether
a National Strategy Study (NSS)? had been completed. FRANKHAUSER/LAVRIC (2003, p.
9 ff.) assessed issues such as Joint Implementation (JI) policies, capacity of offices and staff,
and prior experience (e.g. dedicated JI office, experience with AlJ projects, pilot projects,
donor support).

2.2.5 Status of CDM implementations in Sub-Sahara Africa

Shortly after the Kyoto protocol was discussed, the potentials and requirements for CDM in
Africa were discussed at a conference in Ghana in 1998. It was believed that “CDM can
create significant technology and resource flows to developing countries including those of
Africa® (DAVIDSON/SOKONA, 1999, p. 17). General CDM opportunities were highlighted,
like in the transport sector (ZHOU, 1999) or energy sector (BREW-HAMMOND, 1999). Even
concrete project proposals for CDM projects in Zambia were highlighted (YAMBA, 1999).
However, several participants stressed that a conducive environment needs to be created to
fully benefit from CDM, which also includes adequately addressing barriers for CDM
implementations (e.g. DAVIDSON/SOKONA, 1999, p. 17 f.; AFFUL-KOOMSON/OPOKU-
MENSAH, 1999, p. 36 ff; SPALDING-FECHER et al., 1999, p. 72 f.). That shows that the
discussion on the importance of CDM for sustainable development in Sub-Sahara Africa, the
potentials for greenhouse gas emission reduction projects and the challenges for CDM

started already early in the first commitment period.

Yet, 12 years after the Kyoto conference FENHANN (2010) stated that about 80% of all CDM
projects are carried out or planned in China, India, Brazil, Mexico, Malaysia and Thailand and
only 2.5% (129 projects) of the projects which are already registered, seeking registration, or
undergoing validation are located in Africa. About 2% (102) are located in Sub-Saharan
African countries. In May 2013 FENHANN (2013) counted 268 CDM projects in Africa with

'9 At the 1% meeting the Conference of Parties to the UNFCCC in 1995 decided to start an initiative
(AlJ) that Annex | countries can conduct projects in other countries to reduce greenhouse gases or to
increase the capacity of sinks. The projects were voluntary and no carbon credits could be earned.
The initiative was started to gather first experiences with joint projects.

2% Switzerland and the World Bank started an initiative on National Strategy Studies on AlJ/JI and
CDM in 1997. The initiative was to assist potential host countries to develop the expertise to enable
them to make informed decisions on greenhouse gas emission offset mechanisms.
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200 projects located in Sub-Sahara Africa. Within roughly three years, this is an increase of
about 108% for Africa and about 96% for Sub-Sahara Africa. However, the ratio between
Africa or Sub-Sahara Africa and the rest of the world had not changed much. Only 3.0% of all
CDM projects are located in Africa and 2.2% in Sub-Sahara Africa. Except for Malaysia
which was replaced by Vietnam, all the other leading CDM countries remain the same. They
still account for 81% of all CDM projects in the CDM pipeline (see Figure 2). China (44.6%)
and India (24.2%) alone host about 69% of CDM projects worldwide.

According to FENHANN (2010), only 22 out of 48 countries®' which are subsumed under the
term Sub-Sahara Africa participated in CDM by May 2010. FENHANN (2013) showed that
this number increased to 29 in 2013. Yet again, 72% (143 projects) of the projects in Sub-
Sahara Africa are located in four countries only: South Africa (81 projects), Kenya (30),
Uganda (16) and Nigeria (16).

The situation is even bleaker if one considers only registered CDM projects. Sub-Sahara
Africa hosts merely about 1.6% of all registered projects worldwide. Of the 145 registered
projects in Africa 109 are located in Sub-Sahara Africa. About 71% (77 projects) of them are
hosted by South Africa (43), Kenya (14), Uganda (12) and Nigeria (5) (see Figure 3).

No. of projects
No CDM projects

. 1to<5
B 5t0<10
[J10t+<30
[J30t<s0
[ 500 <100
Il >100

D Annex | Country

Figure 2 Number of all CDM projects (registered, seeking registration, under validation)
Source: Own illustration based on data from FENHANN (2013) and UNFCCC (1998a)

' The thesis subsumes 48 countries under Sub-Sahara Africa which includes also Mauritius. Some
authors disregard Mauritius due to the ethnic composition of the population which is mostly of East-
Indian, Chinese or French descent. Mayotte and Reunion which belong to France and St Helena
which belongs to the UK are ignored. Countries which only partly belong to Sub-Sahara Africa, like
Sudan, Mauretania, etc. are fully considered as Sub-Saharan African countries. South Sudan, a
sovereign country since 2011, has not been considered.
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Figure 3 Number of only registered CDM projects
Source: Own illustration based on data from FENHANN (2013) and UNFCCC (1998a)

2.2.6 Determinants of CDM

FRANKHAUSER/LAVRIC (2003) stated that the attractiveness of a country for Joint
Implementation (JI) investments depends on three dimensions: the mitigation potential, the
capacity of institutions and the business environment. In a cluster analysis JUNG (2005)
used the dimensions to classify 114 potential CDM host countries with respect to their
attractiveness for non-sink CDM investments (see Figure 4). According to her, the
overwhelming majority of African countries included in the study are rated as very
unattractive whereas Argentina, Brazil, India, Mexico, South Africa, Thailand, China and
Indonesia are considered very attractive. ZHU (2012, p. 4) also highlighted that the
performance of a CDM host country mainly depends on the domestic economy and the
investment climate. Song concluded in his doctoral thesis on factors determining CDM
investments that “the attractiveness of CDM projects to potential developers is heavily
influenced by the environmental, political, and technical environments of host countries
including their emission reduction potential, domestic policy support, and general investment
environments” (SONG, 2010, p. 131).
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CDM host country attractiveness

. No data
. very unattractive
l:‘ attractive to a very limited extend

I:‘ attractive to a limited extend
D somewhat atiractive

Ij attractive

. very attractive

l:l Annex | Country

Figure 4 Attractiveness of 114 CDM host countries for non sink CDM investments
Source: Based on JUNG (2005) and UNFCCC (1998a)

Research has also identified and categorised an abundance of potential inhibiting factors for
CDM implementation. For example ELLIS/KAMEL (2007, p. 17 ff.) distinguished between
national barriers, CDM related barriers, international framework barriers, international project
related barriers and barriers caused by the uncertainty of the post Kyoto regime. One of the
desired outcomes of CDM is the transfer of environmentally sound technologies to
developing countries. PAINULY/FENHANN (2002, p. 6) identified institutional barriers,
market barriers, barriers due to low awareness, financial barriers, economic barriers,
technical barriers, capacity barriers, social barriers, environmental barriers, and barriers due
to policies and regulations. A senior level round table discussion was held during the 9" COP
meeting in Milan/ltaly in 2003 to talk about requirements for transferring technologies. The
participants came to the conclusion that “barriers exist at every stage of the technology
transfer process — technical, economic, political, cultural, social, behavioural and institutional”
(UNFCCC, 2004, p. 5).

2.2.7 Controversial issues

Research on CDM more or less started immediately after CDM had been defined as one of
the mechanisms of the Kyoto Protocol and there is literature on almost every facets of CDM
available. Considerable research has focused on the efficacy of CDM with respect to
economic, social and environmental sustainable development (SCHNEIDER 2007; NAGLE
2009; SIROHI 2007) and on criteria to appraise and measure sustainable development
impacts (THORNE/LA ROVERE 1999; COSBEY et al. 2006; HUQ 2002;
SUTTER/PARRENO 2007; UMAMAHESWARAN/MICHAELOWA 2006). The transfer and
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spread of environmentally friendly technologies to developing countries by CDM has been a
central topic of extensive research as well (FLAMOS 2009; SERES/HAITES 2008;
DECHEZLEPRETRE et al. 2007; HAGEM 2007). Furthermore, research has focused on the
effectiveness of CDM projects to reduce greenhouse gas emissions (SCHNEIDER 2007;
ROSENDAHL/STRAND 2009; RAHMAN et al. 2010; FIGUERES/BOSI 2006). The following
two sections highlight a few of the issues exemplarily.

2.2.7.1 CDM and emission reductions

FENHANN (2013) expected that 11,639,525 ktCO2e of greenhouse gas emission will have
been offset through CDM by end of 2020. Only about 11% (1,307,785 ktCO2e) of the
emissions had been certified by May 2013. Yet, are the emission reductions real?.

SCHNEIDER (2007, p. 40) doubted that all projects meet the additionality requirements. He
estimated that most of HFC-23, N,O destruction, and flaring of landfill gas projects, about
70% of power generation from landfill gas or biogas projects, and about 50% of small-scale
projects such as energy efficiency initiatives in industry, usage of alternative fuels in the
cement industry are additional. For POTTINGER (2008, p. 2) the fact that three quarters of
the hydropower projects were already operational at the time they were approved by CDM
indicates strongly that they are not additional. If CDM had been essential for a project, it
would not have been implemented in the first place.

UNFCCC (2002, p. 37) pointed out that project developers should chose the most
appropriate methodology to determine the baseline. However, if inflated baselines are used
the emission reductions will not be “real’. International Rivers and CDM Watch reviewed
CDM proposals for hydropower projects and found out that “the baselines assume that they
will displace electricity production from fossil fuel combustion, often coal. Even the project
proposals from Uganda and Peru — countries which generate almost all of their electricity
from hydropower — used fossil fuels as their assumed baselines.” (INTERNATIONAL
RIVERS/CDM WATCH, 2002, p. 6). SEPIBUS (2009, p. 6) stressed that after the CDM
project is implemented, the baseline describes a situation which will never exist and thus is

very hypothetical.

PEARSON/KILL (2005, p. 18) highlighted that revenues from CER sales from methane
avoidance projects in coal mines in China and oil production in Vietnam directly subsidize the
oil and coal sector. Clean coal technologies (CCT), which are allowed under CDM, have
been equally criticised. An Indian energy policy expert pointed out that because of the new
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technology, India - which is on its way to become the third largest CO, emitter in the world -
has no incentive to de-carbonised its energy policy.

Furthermore, emission reduction projects can have off-site effects. They are referred to as
leakages. Although UNFCCC (2002, p. 37) made provision for technical leakages and
requires that the reductions should be adjusted accordingly, leakages are difficult to foresee.
Moreover, there is the risk that emission reductions are not permanent. If CDM sink projects
are not managed in a sustainable manner, the captured carbon might be released again in
the future.

2.2.7.2 CDM and sustainable development

SATHAYE et al (2007, p. 726 f.) identified sustainable development synergies in the energy
supply and use sector, the forestry sector, the bio energy sector, the agricultural sector as
well as the waste management sector. They stated that improving productivity of resource
use will have a positive impact on all three dimensions of sustainable development.
COSBEY et al. (2006, p. 17 ff.) pointed out that relative to their emission reductions small-
scale projects tend to contribute more to sustainable development than large-scale
developments. However, they also acknowledged that in absolute terms the sustainable
development contribution of large scale projects might be higher than of small scale projects.
Nevertheless, they cautioned against generalising too much because the absolute benefits
depends on many factors, such as employment, balance of payment, reduction of local
pollution. They added that large-scale CDM projects might provide the financial means to
subsidize additional sustainable development projects, such as China's 65% levy on HFC-
derived CDM income.

Yet, there is no consensus on the actual contribution of CDM to sustainable development.
The WORLD BANK (2004, p. 127) stated that projects that achieve long-term, real and
measurable greenhouse gas emission reductions in China might not necessarily contribute to
sustainable development. COSBEY et al. (2006, p. 17 ff.) highlighted that only 3 % of
registered projects scored high in an evaluation of sustainable development impacts of CDM
(6 out of 222 projects analysed). As there are no financial incentives for sustainable
development achievements, CERs are the only economic motivation for project investors.
OLSEN (2005, p. 13) pointed out that many CDM projects are only attractive due to their low-
cost emission reduction perspectives, like landfill or industrial projects. CDM is a voluntary
market mechanism and thus is submitted to market forces. Therefore, it comes without
surprise that “low-hanging fruits [...] are exploited first” (OLSEN, 2005, p. 15).
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SIROHI (2007, p 104 f.) stressed that certain types of projects, like industrial energy
efficiency projects have no or only little impact on sustainability. SCHNEIDER (2007, p. 48
ff.) pointed out that HFC-23 or N20 destruction projects do not contribute to sustainable
development at all because the destruction facilities do not generate additional employment,
the technologies are mostly already available in the host countries and the deployment of the
technology has no impact on long-term energy consumption and production patterns.

SIROHI (2007, p. 104 f.) doubted that CDM activities effectively benefit the poor in India.
Projects such improving the energy efficiency in industries or the destruction of HFC-23
would only benefit companies. But even sustainable development benefits of renewable
energy projects, such as supplementary income from farm and non-farm activities, better
access to energy resources might not materialise for those living below the poverty line. They
are often landless, small subsistence farmers or lack the skills to fully make use of the
opportunities offered by CDM projects, like supplying raw material for biomass energy
installations or wage employment. Because of their limited purchasing power, they will not
get access to the electrical grid either. The author pointed out that the reasons for poverty in
rural areas in India can be found in the distribution of landholdings, the productivity of land,
the quality of labour force, etc. Yet, these issues are “beyond the development focus of CDM
projects” (SIROHI, 2007, p. 105).

Some projects might even do more harm than good. INTERNATIONAL RIVERS/CDM
WATCH (2008, p. 3) called some of the hydro projects “dirty CDM hydros”. For example,
1,000 people were forced to leave their homes for a 222 MW dam in Panama. This was
enforced by threats, illegal destruction of crop or arbitrary detention. According to FAO
(2008, p. 8), there are also trade-offs when it comes to mitigation in the agricultural and
forestry sector. Mitigation measures which aim at reducing deforestation might threaten land
rights and the livelihoods of rural people and undercut development efforts to improve food
security.

2.3 Local Economic Development (LED)

2.3.1 Definition

There is no standard definition of LED. Development organisations, scientists, and LED
practitioner have come up with a variety of definitions which differ only slightly and have all
certain key characteristics in common (ILO, 2013; WORLD BANK, 2009b; UNHABITAT,
2005; RUECKER/TRAH, 2007). “LED means more than just economic growth. It is promoting
participation and local dialogue, connecting people and their resources for better
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employment and a higher quality of life for both men and women.”(ILO 2013). The World
Bank defines LED as a process to “build up the economic capacity of a local area to improve
its economic future and the quality of life for all” (WORLD BANK, 2009b). LED is a
participatory, bottom up approach which requires the input of all stakeholders in a locality.
Furthermore, it is based on the competitive and comparative advantages of a locality.
Economic development should lead to economic growth which results in employment
opportunities and income for the people and ultimately improves their quality of life. The
focus is more on development than on economic growth. Sustainable development is hardly
ever mentioned in the definitions but is nevertheless an implicit part of LED.

LED offers a variety of tools, methods, and approaches. It encompasses initiatives, such as
the development of LED strategies which, for example, provide a clear guidance for
economic development, the building of necessary local capacity to initiate and maintain
economic development, the development of needed infrastructure, the support of small and
medium sized companies, and the reduction of bureaucracy. LED initiatives might differ from
locality to locality as they depend on comparative and competitive advantages of the
respective locality. As local economic conditions constantly change, LED is more of an on-
going process than a project with a finite deadline. According to ROGERSON (2009, p. 73), it
is essential that quick-win activities are identified and implemented in order to keep people
interested and to build trust between the different stakeholders.

2.3.2 Sustainable development in LED

2.3.2.1 Sustainable development objectives

As opposed to CDM, which is project based and has a well-defined regulatory framework,
LED is very often intangible, amorphous in scope and encompasses a multitude of different
approaches and strategies. As wide as the spectrum of different LED activities as extensive
is the range of individual sustainable development targets. Yet, the focus is clearly on social

and economic development (see also attachment | Table 37).

2.3.2.2 Controversial issues

The efficiency and effectiveness of LED initiatives are controversially discussed. MEYER-
STAMER (2003, p. 2) did not find many successful initiatives - neither in developing nor in
OECD countries. Yet, in an evaluation of the “Empowerment Zone Program” of the US
government, BUSSO/KLINE (2008, p. 29 f.) highlighted that subsidies and tax reliefs had a
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positive impact on employment and housing markets. However, they were not sure if the
effects remained after the end of the programme. In an investigation of pro-poor LED in
South Africa, NEL (2005, p. 16) concluded that there was evidence of successful LED
initiatives in Cape Town and Johannesburg. For example, 1,000 additional jobs were created
in Johannesburg’s fashion district. However, he also pointed out that some of the jobs were
temporary and the sustainability of the LED programmes still needed to be proven.
SCHEDBAUER (2005, p. 71 f.) highlighted that through systematic LED the number of
legally employed people had increased by 25,000 within 28 years in the district of
Cham/Germany and DALLMANN (2005, p. 81) emphasised that the number of employed
people had risen by 16.4 % since the inauguration of the LED agency in 1987 in
Freiburg/Germany. However, DALLMANN also stressed that a correlation between the
activities of the agency and the economic development impact was not always evident.

In general, literature is very vague about concrete results of LED. Studies often highlight the
objectives of programmes, emphasise on the involvement of stakeholders and institutional
arrangements or focus on strategies. Reliable figures about job creation or poverty reduction
are hardly available. As NEL (2005, p. 17) outlined for South Africa, the monitoring and
evaluation of programmes was weak in principle. Yet, it was difficult to measure sustainable
development impacts for LED initiatives because it was often very difficult to attribute an

improvement of the business environment unambiguously to LED initiatives.

Nevertheless, in an assessment of the LED approach for the development of Sub-Saharan
Africa RODRIGUEZ-POSE/TIUMSTRA (2007, p 62 f.) argued that LED strategies are
especially apt to support sustainable development. Firstly, because advancing urbanisation
and globalisation have added environmental, economic, and social pressure on individual
sub-national geographic structures like municipalities or regions. Secondly, because the
different dimensions of sustainable development require trade-offs and a participatory
approach like LED, with all community groups involved is best suited to achieve a
compromise. Thirdly through the participatory approach itself, formerly excluded groups of a
community are now partaking in policy making processes which will foster a sustainable
social system.

2.3.3 LED in Sub-Sahara Africa and Namibia

“Top down national development policies are designed to fit the needs of the entire country
and therefore run the risk of not being able to respond to the needs and priorities of individual
localities well” (RODRIGUEZ-POSE/TIJMSTRA, 2007, p. 527). Thus, LED has also become
a prominent tool for development organisations in the last decades in Africa. HELMSING
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(2005, p. 19 ff.) believed that there were several forces which led to the emergence of LED in
Africa. The first set of changes, which he called fundamental changes in development policy,
refers to market liberalisation and decentralisation, aid fatigue and the resulting decline of
Official Development Assistance (ODA)?, and the disintegration of the Soviet empire and the
disenchantment of its state-led economy development strategies. The second group of
forces refers to globalisation and includes new space-reducing developments in transport
and communication, the increasing mobility of people, capital and firms, and the changes in
production of goods and services, such as the establishment of clusters of vertically
integrated companies or technological innovations. It was against this backdrop that regional
and local authorities were forced to actively develop their respective economies which finally
let to the dawn of LED in Africa.

LED programs have been initiated in many countries of Sub-Sahara Africa. The majority of
them are supported by a multitude of non-governmental organisations (NGOs) and national
or multinational development organisations. GlZ supports LED in South Africa, Namibia,
Zambia, Ethiopia, Nigeria, Ghana, etc. UNCDF together with UNDP run a program to
strengthen local governments to promote LED in Uganda. UNHABITAT, ILO, FAO, UNIDO
together with some other development organisations run the Lake Victoria Local Economic
Development Initiative in Kenya, Tanzania and Uganda. Cities Alliances started City
Development Strategy projects which also include LED in many towns in Africa, among them
Dakar/Senegal, Douala/Cameroon or Dar Es Salaam/Tanzania. The Swedish International
Development Cooperation SIDA and the EU finance LED projects through the program
Partnership Participation Progress (P3) in South Africa, Namibia and Botswana.

The concept of LED is not new to Namibia either. According to MRLGHRD (2008, p. 5) LED
emerged right after independence in 1990. In particular the Local Authorities Act and the
Regional Councils Act, both of 1992, and their amendments and the Decentralisation Act of
2002 and its amendments provide the framework for local governments to engage in
economic development initiatives. However, LED gained only momentum when the White
Paper on LED was adopted by cabinet in 2010 and the Local Economic Development
Agency (LEDA) was established in 2011. Since then all major local authorities and regional

councils are seriously engaged in LED initiatives.

2 According to KHARAS (2007, p. 7), development aid had risen about 4% annually between 1974
and 1991 due to the Cold War. After the fall of the Soviet Empire, aid dropped by 22% by 1997.
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2.3.4 LED and the mitigation of greenhouse gases

As mentioned previously, LED is many-faceted and depends on a plethora of different
factors. There is no “one size fits all” approach. On the contrary, individual and innovative
concepts are required to fully utilise the comparative and competitive advantages of a
locality. Against this background greenhouse gas emission reduction in general and CDM in
particular might offer new opportunities for LED. Some initiatives already link LED programs
with greenhouse gas reduction projects. For example, the Oregon House Bill 3161 of 2009
required the Oregon Department of Administrative Services to prepare a report about the
establishment of a US$ 10 million greenhouse gas reduction and economic development
pilot program for the construction sector. One of the objectives of the pilot programme is to
identify “local economic development programs that may be enhanced through involvement
with the project” (OREGON STATE LEGISLATURE, 2009, p.2). According to the CITIES
FOR CLIMATE PROTECTION (2009) program, synergies between greenhouse gas
reduction and LED were explored in 11 cities in Australia. In Melbourne, for example, the
tenants of large buildings were introduced to “green” lighting technology. In the City of
Greater Bendigo the generation of bio energy from chicken litter was proposed, which could
save up to 77% of the greenhouse gas emissions caused by the poultry farm.

Several economic development programmes of GIZ have links to climate change. For
example, the Engineering Capacity Building Program (ecbp) of Ethiopia supported a wind
energy project and a bamboo afforestation project which promoted the use of bamboo as an
alternative to firewood and wood charcoal. In South Africa a rural development programme in
the province of Mpumalanga looks into the possibility of supporting a private initiative which
intends to produce briquettes out of wood waste, thereby replacing the use of fossil fuels.
However, these projects were just ad-hoc projects because there was an opportunity. They
were not based on a systematic investigation of financially and technically viable adaptation
and mitigation opportunities.

Whereas some national and regional government organisations in Sub-Sahara Africa might
know about CDM, the majority of administrations on regional and local level are unaware of
the instrument. For example, UNDP (2010) stated that Ethiopia had considerable CDM
potential but highlighted at the same time that “many potential eligible CDM project concepts
are currently unknown to factory owners, communities, NGOs and state utilities” (UNDP,
2010). According to a staff member of UNDP in Ethiopia, there is currently no link between
CDM and LED programmes of UNDP in Ethiopia either. The LED unit of UNDP in Ethiopia
discussed biogas projects and energy efficiency projects with local authorities and
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communities. Yet, the activities were not known to or coordinated with the CDM programme

unit?.

2 Both units are located on the same floor of the UN building in Addis Abeba.
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3 Methodology

3.1 Purpose

During the course of this research, attracting, supporting, and inhibiting factors for mitigation
and CDM projects were discussed based on data obtained from literature research. LED
stakeholders™ perceptions and knowledge concerning climate change projects were
investigated with qualitative and quantitative research techniques while a real life case was
studied to provide context data. Methodological and data triangulation was used to increase
the credibility of concepts worked out during the research. In this chapter the reader is
introduced to these approaches in detail.

3.2 Units of study

One unit of analysis of the empirical study were stakeholders as they are the main actors in
LED initiatives. They were grouped into five clusters: town and regional chief executives,
economic planners, LED consultants, councillors, and other stakeholders. Another unit were
conditions and forces which determine if mitigation and CDM projects can be initiated by
LED, such as potentials for emission reduction projects, economic conditions, etc.

LED is one of the mandates of local governments. In Namibia, local authorities and regional
administrations are in charge of LED. To this end regional councils and local authorities
employ economic development planners, who are tasked to propose, plan, and implement
LED initiatives. Depending on many factors such as the size of the locality, the socio-
economic development level or the availability of public budget, some localities have
designated economic development officers whereas in other locations this task was assigned
to existing staff from corporate services, town planning, marketing, etc. In this thesis, they
were all referred to as economic planners. A local authority or region is run by a chief
executive officer (CEQ) or a chief regional officer (CRO) respectively. CEOs and CROs were
categorized as chief executives in this thesis. They are instrumental in obtaining the approval
and the public budget for LED initiatives from local councils. Consultants play an essential
role as well. In most cases local and regional authorities resort to them because of their LED
knowledge and planning and implementation skills. The term “other stakeholders” subsumes
staff from national ministries, community organisations, traditional authorities, business
support organisations, associations, unions, vocational training centres, schools, etc. which
also play an essential role in LED initiatives. Private companies are one of the most
important stakeholders in LED. They were not considered as the focus of the research
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project was on initiating mitigation and CDM projects through LED and LED initiatives in
Namibia a predominantly started by staff from the public sector.

3.3 Literature research

3.3.1 Overview and rationale

Literature research provides the theoretical background and allows the perusal of existing
data. It was felt that the review of literature was in particular necessary because:

» the specific field of research was new. The review of literature allowed to formulate
the final research questions and to establish the overall research framework (e.g.
limitations, timeframe, costs).

» the preparation of stakeholder interviews and questionnaire required extensive
information on the topic.

» an empirical study on certain aspects such as the potential for mitigation projects was
outside the scope of this thesis. In this case, the discussion had to be purely based
on literature.

> results of the empirical research could be cross-checked with information obtained

from literature

3.3.2 Sources

The secondary research, that is the analysis and interpretation of available information, was
based on electronic sources and on printed material, such as books, scientific magazines,
newspapers, grey literature, etc. The number of sources on CDM and LED was too
overwhelming to allow a detailed evaluation of every article. Yet, literature on the actual

research topic was virtually non-existent.

With respect to English references, for example, the Internet revealed about 660.000
websites on the Clean Development Mechanism and about 564.000 on LED. However, a
combined search of Local Economic Development and Clean Development Mechanism
resulted in only 3.960 hits. Restricting the search to scientific literature resulted in only 185
hits®*,

General literature on LED and CDM was obtained from the following sources:

 The Internet search was carried out on Aug. 26, 2010. Google and Google Scholar were used to
search for literature.
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Deutsche Bibliothek, Frankfurt

Bilateral development organisations like the Gesellschaft fir Internationale
Zusammenarbeit (GlZ) GmbH

UN organisations and agencies, like UNFCCC, UNEP, UNDP, ILO, etc.

World Bank, International Monetary Fund, African Development Bank, etc.

Internet sources, like the Tyndall Center for Climate Change Research, the Social
Science Research Network, or the Forum: Qualitative Sozialforschung.

Namibian ministries (see below for a list of ministries) and ministries of other
countries being in charge of economic development or climate change issues
Scientific journals and magazines

Own resources (library)

Literature with respect to CDM or LED in Namibia was obtained from several Namibian and

international organisations. There were no scientific papers available. The studies found

were often very superficial and shallow. Many studies were desktop studies compiling

information from previous reports and investigations. The following sources were used to

obtain information on Namibia:

V V.V V VYV V

Y V V V

Ministry of Environment and Tourism (MET)

Ministry of Mines and Energy (MME)

Ministry of Agriculture, Water and Forestry (MWAF)

Ministry of Trade and Industry (MTI)

NamPower (Namibian power supplier)

Consultancy companies in Namibia with special focus on energy or economic
development

Non-governmental organisations (NGOs) with focus on energy and sustainable
development

Research institutions, like the Desert Research Institute, Polytechnic, University of
Namibia

Other institutions, e.g. the Renewable Energy and Energy Efficiency Institute (REEEI)
UN organisations, such as UNFCCC and UNDP

Bilateral development organisations active in Namibia

World Bank
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3.4 Quantitative research

3.4.1 Overview and rationale

According to HUG/POSCHESCHNIK (2010, p. 112), quantitative research is the systematic,
objective and standardised measurement of real and empiric facts, the deployment of
standard procedures to test hypotheses, the measurement of quantifiable facts and the
analysis by statistical instruments are typical for quantitative research methods. It normally

requires larger sample sizes.

Quantitative data can be captured in numerous ways, such as measuring physical
characteristics and counting observations. In order to assess the perceptions and knowledge
of LED stakeholders with regard to climate change mitigation initiatives and LED, a survey
among stakeholders was conducted.

The quantitative research methods were applied because:

» the research aimed at obtaining answers to “who”, “what”, “where”, “how many”, “how
much” — questions, such as “who is responsible for climate change mitigation
initiatives?” or “what are the main challenges climate change mitigation initiatives
face?”.

» quantifiable data were needed to test if stakeholders™ opinion and knowledge differ.

» quantifiable data were required to support and complement the findings of the
literature research, qualitative research and case study.

3.4.2 Survey

3.4.2.1 Design of survey and tests

To design the survey, LED and climate change experts were consulted and literature
research was conducted. The first draft of the questionnaire was perused by people who
were not involved in any kind of climate change activities. Based on their comments the
qguestionnaire was then revised (see attachment Il for final questionnaire). The reason for
asking non-experts was to make sure that ordinary people understood the questions. In a
test, it was measured how long it took to fill out the questionnaire. Ideally, this should not
take longer than about 20 minutes. The questionnaire was to be distributed and filled out
during conferences and trainings which normally have a tight schedule. It was also taken into
account that people start to lose patience with long questionnaires and then tend to provide
unqualified answers. In a pilot the questionnaire was handed out during a LED conference in
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2011 and answered by about 120 people. Based on this experience the questionnaire was
again revised and finally used in LED trainings and LED conferences in 2012/13.

The questionnaire was designed in a way which forced the respondents to provide answers.
Non-committal answers such as “do not know” were only accepted in two cases. It was
assumed that “do not know” options provide an easy answering option and might therefore

be ticked too often.

In several cases stakeholders were asked to rate certain aspects such as the economic
development potential of mitigation projects on a 10 point scale. In a study, DAWES (2008,
p. 9) found out that a 5 or 7 point scale produces a higher mean than a 10 point score. The
difference of 0.3 was statistically significant on a 5% level. There was no significant
difference for the standard deviation, kurtosis, and skewness. It was concluded that the
“scales are all comparable for analytical tools” (DAWES, 2008, p. 9) and that there are no
disadvantages in using a 10 point scale.

In addition, it was anticipated that a 10 point scale would result in a more differentiated
picture. It was also assumed that respondents tend to choose the value in the middle of a
scale. This mid-point value would be more clearly defined in a scale with odd numbers of
categories. This was avoided by using a 10 point scale.

The questionnaire was not anonymous. Although people might not feel comfortable stating
their true opinion this risk was taken because of the following reasons:

» Contact details of participants allow follow up enquiries. Stakeholders consulted prior
to the survey stated that the risk to receive wrong or missing answers due to personal
data would be minimal

» Certain data were needed to group stakeholders and conduct statistical analyses,
such as function, location, etc. and this information would already allow the
identification of the respondent (e.g. CEO of a town)

3.4.2.2 The sampling

On several occasions such as LED trainings, LED conferences, LED sensitization
workshops, participants were asked to fill out the questionnaire. Taking into account that
most people are tired after a lecture, the questionnaires were always distributed after breaks.
It was assumed that only people with a certain interest in LED attended the events. On other
occasions, where questionnaires were sent out by mail or email the response rate was low.
Thus, distributing the questionnaire during the above mentioned events guaranteed a higher

response rate. The more so as the questionnaire was filled out under instruction and
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questions of clarification could be asked. During the trial phase in 2011 it was recognized
that people struggled to understand some of the questions. Thus, filling out the questionnaire
under the instruction would result in a higher quality and credibility of the answers and less
missing data. Considering the size of Namibia and the distances between towns, individual
visits to local authorities and regional councils were not an option. The disadvantage of the
above approach was that some stakeholder groups might be underrepresented in the overall
sample. For example, councillors do not normally participate in more technical oriented
conferences, trainings and workshops. Thus, the sample size of councillors was expected to
be low in relation to the population size (all councillors). All in all, the selected approach was
considered to be the most cost effective and efficient one.

3.4.2.3 Determination of the population size

As there are 54 local authorities and 13 political regions in Namibia®® and as every local
authority or region has one CEO or one CRO respectively, there is a population size of 67
chief executives. The number of economic development planners could only be estimated
because there were no precise data available. After talking to some LED officers and staff of
the national LED agency, it was assumed that every local authority and regional council has
approximately two staff whose responsibility includes economic planning. This makes a total
of 134 economic development planners in local governments. The number of LED
consultants was equally difficult to obtain. Based on the number of consultants who have a
proven record of working with local governments in the field of LED, who are known to the
author of this thesis or with whom the author worked on LED related topics in the past, is was
assumed that there are no more than 30 of them in Namibia. According to GRN (2012), the
13 Namibian regions are subdivided into 107 constituencies. Every constituency elects a
regional councillor who represents the constituency in the regional council. Local authorities
are ruled by local councils. According to the last local election in 2010, there are 329 local
authority councillors in Namibia. Thus, the number of councillors added up to 436%. The
number of “other LED stakeholders” in Namibia could not be estimated at all (see also Table
2).

% As of August 2013 the number of regions increased to 14. In November 2013 the number of local
authorities stands at 52.

% According to the Namibian constitution (article 106), every region has between six and 12
constituencies. According to the local authority act, village councils have five councilors and
municipalities and towns between seven and 15.

52



3.4.2.4 Calculation of the sample size and the desired accuracy

Because the survey captured only ordinal and nominal data the sample sizes were
calculated for proportions. The required sample sizes for the different stakeholder groups
were calculated for a 95% confidence level and a 5% margin of error. When the population
was known or could be estimated the calculation was carried out based on a finite population
size otherwise the calculation was computed based on an infinite population size. The

following formula was used to calculate the sample size for an infinite population:

ZZ
n=pr(1-p)

The following formula was used to calculate the sample size for a finite population:

2
Z
p*(1-p)*z
22
p*(l—p)*c—z—l
N
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where p = parameter representing a population proportion (point estimator), z = standard
score (critical value) for 95% confidence level (two-tailed, here 1.96), ¢ = required margin of
error (here 0.05), and N = the population size as indicated in Table 2

Because the probabilities of the proportions were not known, the sample sizes were
calculated based on a worst case scenario for the sample size, which assumes a probability

of 0.5. This resulted in a maximum sample size.

In such a case 75% of all economic planners, 85% of all chief executives, 93% of LED
consultants and 47% of all councillors had to fill out the questionnaire. To achieve the
required sample size in an efficient way, questionnaires would have to be mailed and people
would have to send them back. Based on previous experience, the probability of getting

enough questionnaires back would be low.

Overall

Chief
executives

Economic
Planners

Consultants

Councillors

Others

Population size

infinite

67

134

30

436

infinite

Sample
size

for a finite
population

n/a

57

100

28

204

n/a

for an
infinite
population

384

n/a

n/a

n/a

n/a

384

% of
population

n/a

85%

75%

93%

47%

n/a

Table 2 Required sample size for a 95% confidence level and a margin of error of 5%

To compute tests for the overall population of LED stakeholders, the sample had to reflect
the actual composition of the population. Because of the reasons mentioned above and the
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fact that for only two different stakeholder groups the population size was definitely known
this might be impossible to achieve.

As the results of the research were based on data from qualitative and quantitative research,
a case study, and literature research, smaller sample sizes with a higher margin of error
were accepted.

3.4.3 Statistical methods used to analyse the survey data

3.4.3.1 Tests

3.4.3.1.1 Significance level

Statistical hypothesis tests require the definition of a significance level (a-level). If the tests
yield a value of less than the a-level, the hypothesis should be rejected. The definition of the
a-level is up to the researcher and ‘reflects how cautious the researcher wants to be”
(AGRESTI/FINLAY, 1997, p. 173). The smaller the a-level the more difficult it is to reject the
hypothesis. Rejecting the null hypothesis might have serious implications (e.g. test of the
hypothesis that the effectiveness of new drugs to currently prescribed ones are the same). In
these cases one should prefer a small a-level. The a-level for the test is identical with the
accepted Type | error of statistical tests. The Type | error determines the probability of
rejecting the hypothesis even though the hypothesis is true. The Type Il error defines the
probability of not rejecting the hypothesis even though the hypothesis is wrong. The two
types of errors are related. The smaller the Type | error the higher is the probability of a Type
II. This fact has to be taken into account before deciding on a predefined significance level.
AGRESTI/FINLAY (1997, p. 176) highlighted that for exploratory research an a-level of even
10% might be appropriate. YIN (2009, p. 34) stressed that in social sciences an a-level of 5%
is normally used in hypothesis testing. The tests carried out in this thesis compare the

opinion and knowledge of stakeholders. A 5% a-level was used in all tests, because:

> the results of the tests do not have serious implications on critical social issues (e.g.
health, security, etc.).

> abalance between Type | and Type Il errors needs to be struck.

» the research is exploratory in nature and thus tests should highlight potential
differences. However, a lower a-level (e.g. 1%) will makes it more difficult to reject the

null hypotheses (e.g. that there are no differences among stakeholder groups).
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3.4.3.1.2 Pearson’s Chi-squared

The chi-squared test can be used as a test of goodness of fit in order to establish if the
distribution of observed data differ significantly from a theoretical predefined distribution. In
this thesis, it was used to test if the frequency distribution of a variable is consistent with the
normal distribution. It can be applied for categorical data. In order to conduct the test, the
observations for a variable are grouped into categories. Based on a presumed distribution of
the variable, the number of expected observations per category is calculated.

The test statistic is then calculated with

m 2
2 _ 2 :(Ni —E)
X ' E,
i=1

where y® = Pearson’s cumulative test statistic, N; = actual number of observations in
category i, E; = expected number of observations in category i, m = number of categories,
and i €{1..m}.

If in a test of goodness of fit the distribution parameters are not known, they have to be
estimated based on the sample. This has consequences on the degree of freedom. For
every parameter estimated (e.g. mean value, standard deviation) the degree of freedom is
reduced by 1. The degree of freedom is calculated with n-1-w where n = number of
categories and w = number of estimated parameters, which is, for example, 2 for the normal

distribution.

With the degree of freedom and a predetermined level of significance, the calculated test
statistic is then compared with the values of the chi-squared distribution. If the calculated chi-
squared value is above the value of the chi-squared distribution, the hypothesis that the
observed variable follows a presumed distribution (e.g. normal distribution) cannot be
rejected. In case the value is below the value of the chi-squared distribution, the hypothesis
is rejected.

3.4.3.1.3 Mann Whitney U test

To test hypotheses, the Mann Whitney U Test was used for ordinal non-binary variables. The
test does not require a normal distribution of the variables. With the test two independent
samples can be compared. For every test the size of the samples was denoted with n; and

n, where n is the sample with the least number of elements.
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The data of the two samples were sorted in ascending order and ranked. If two or more
observations were the same (ties), they all were assigned the average rank of the ranks they
would have gotten, if they had been different from each other. The ranks per sample were
then added up.

To consider ties, the standard deviation Oy for the Mann Whitney U Test was calculated

2| myxmy 2[N3—N-3F 32—y
= *
Oycorr N x* (N _ 1) 12

where N = n+n,, ti= number of tied observations for rank i, k = number of ranks.

as:

According to SIEGEL (1976, p. 122), if n,>20 the significance level of the test can be
approximated by computing the standard score (z value). This level can then compared with
the predefined significance level (a-level).

The standard score z was calculated using the following formula:

U — pyl
zZ= —-
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where U = min(U4,U,) and
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where Ry = the sum of the ranks assigned to the first sample and R, = the sum of the ranks

assigned to the second sample.

3.4.3.2 Clopper Pearson confidence interval

The Clopper Pearson interval method was used to calculate the confidence interval for
proportion estimates. This interval was used because it avoids normal theory approximation
and provides a conservative confidence interval, which means the true coverage probability
is usually greater than or equal to the nominal coverage probability (confidence level).
Normal approximation works best, if the point estimator is close to 0.5. However, it was
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assumed that the proportions (e.g. ratio of people who feel that climate change threatens the
development of their locality) would be closer to 0 or 1. In such a case, the Clopper Perarson

interval provides more accurate intervals.

The confidence intervals were computed based on a 95% confidence level (confidence
coefficient). The Clopper Pearson interval is determined by the following formula:

k
PL= k+(n—k+1)«F,
(k+1)*F,
by =

where p,,/py = lower bound/upper bound, F; = Fisher distribution (F;.o» quantile with 2n-2k+2,
2k degrees of freedom), F, = Fisher distribution (Fi.42 quantile with 2k+2, 2n-2k degrees of
freedom), n = sample size, k = number of successes (e.g. yes answers), 1-a = nominal

coverage probability and O<k<n.

3.4.3.3 k-combinations

The number of tests for a specific aspect, which were required in the analyses, was
calculated with the formula for k-combinations. The formula for k-combinations is:

|
(Z): k!*(:lz—k)!'

where n = number of elements in a set, k = number of elements to be taken out of the set.

3.5 AQualitative research
3.5.1 Overview and rationale

The quantitative research provided data with regard to how stakeholders perceive issues
concerning climate change mitigation initiatives. Qualitative research techniques were used
to obtain subjective data which allows to interpret the captured quantitative data and to
discover additional phenomena.

Qualitative research is characterised by a non-representative, small sample size which
means that meaningful statistical analyses are not possible. The methodology is used to
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support the development of new hypothesis. The main focus is on subjective factors, which
are not measured but interpreted. An open and flexible approach is deployed without
standardised procedures. For WEITZ (1994, p. 14) qualitative research is not submitted to
pre-defined theoretical opinions, aims at the discovery of unknown facts and their linkages,
attempts to come to terms with very specific problems by studying a single or a few cases,
does not apply standardised research methods and does not need a structured research

situation.
Qualitative research techniques were applied because:

» they complemented the findings of the survey with qualitative data. At the start of
the research, they were also used to capture enough data to design the survey.

» it was expected that the statistical tests would not be based on a representative
and large enough sample size. Thus, the qualitative research would add credibility
to the results of the statistical tests.

» the survey would limit the findings of the thesis to the aspects covered by the
survey. The qualitative research could lead to the discovery of new phenomena.

3.5.2 Grounded Theory
3.5.2.1 Overview and rationale

In the thesis it was attempted to discover new concepts and develop new hypotheses. To do
so, the Grounded Theory was used. As mentioned before, no study could be found which
deals with the specific subject of this research. Thus, it was assumed that this field of
research was new, that no theories or hypotheses were developed yet and that the research

would be exploratory in nature.

The Grounded Theory developed by GLASER/STRAUSS (2012) in the sixties is a
methodology to develop theories purely based on data collected. While Glaser favoured the
original approach Anselm Strauss together with Juliet Corbin developed a more pragmatic
one?. The following description of the Grounded Theory is mainly based on Corbin and

Strauss’ book “Basics of Qualitative Research”.

THOMAS/JAMES (2006, p. 768) highlighted that in qualitative research researchers are
often stuck after having captured the data and do not know how to proceed. The Grounded
Theory provides a set of procedures to capture and analyse data and build theories.

%" Corbin and Strauss proposed tools to extract information out of the data, such as the coding
paradigm or axial coding. Glaser argued that this forces categories on data. According to him, the
categories should be developed based on data only (theoretical coding). The categories should purely
emerge from data.
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Basically, the Grounded Theory consists of three processes, the theoretical sampling, coding
and creating memos and diagrams, and theory building. They are parallel processes which
feed each other.

The Grounded Theory was chosen because:

» the research is exploratory and aims at discovering new concepts and phenomena.
CORBIN/STRAUSS (2008, p. 53 ff.) highlighted that theory building is not the only
objective of qualitative research. The research could also aim at describing people,
events, etc. or at the discovery of concepts.

» according to TUSCHKAT et al. (2005), the Grounded Theory has become a standard

in empirical qualitative research.

3.5.2.2 Theoretical sampling

CORBIN/STRAUSS (2008, p. 45 ff.) defined theoretical sampling as a process that develops
concepts based on data collected. Concepts are defined as “groups or classes of objects,
events, and actions that share some major common properties” (CORBIN/STRAUSS, 2008,
p. 45). The researcher prepares a set of initial questions to start off the research. In contrast
to traditional research methods the researcher does not wait with the analysis until all data
are captured but starts the analysis process immediately after the first data are available.
The analysis will raise further questions which will again lead to further data capturing. “The
research process feeds on itself” (CORBIN/STRAUSS, 2008, p.144). As such, it is an
iterative algorithm, which will continue its question-and-analysis cycle until a level of
saturation is achieved. Saturation means that additional data do not add new value to the
developed concepts or lead to new concepts. In a mathematical sense, the algorithm
converges. This approach also allows collecting and analysing data right up to the end of the
research. The research is not strictly divided into a data capturing and a data analysis phase.

3.5.2.3 Coding and creating memos and diagrams

Coding is the process of analysing data and developing concepts. Concepts are
interpretations of data that means coding goes beyond a simple description of the data.
According to CORBIN/STRAUSS (2008, p. 66), coding is more than just defining concepts. It
is a process where concepts and data interact, where data are compared and where the
analysis of data leads to new questions. Against this background the Grounded Theory
distinguishes between two levels of coding. According to CORBIN/STRAUSS (2008, p. 195
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ff.), open coding or substantive coding describes the process where raw data are analysed
word by word and line by line. Open coding results in the formulation of concepts. During the
coding properties (e.g. stakeholder group) and dimensions (e.g. chief executives, economic
planners, etc.) assigned to concepts. Axial coding refers to the identification of relationships
between concepts and tries to find out how concepts can be linked with each other.

Data are analysed in terms of concepts, context and process. Concepts are “words that
stand for ideas contained in the data” (CORBIN/STRAUSS, 2008, p. 159) and context
describes a “set of conditions that give rise to problems or circumstances to which individuals
respond by means of action/interaction/emotions” (CORBIN/STRAUSS, 2008, p. 229).
According to CORBIN/STRAUSS (2008, p. 261), processes are described by phases, steps,
progress, sequence but also day-to-day activities.

As mentioned before, the analysis process starts immediately after the first data were
collected. The thoughts and ideas which are developed during the analysis are stored in
memos and diagrams. Memos are “written records of analysis [whereas diagrams] are visual
devices that depict relationships between analytical concepts” (CORBIN/STRAUSS, 2008, p.
117). CORBIN/STRAUSS (2008, p. 118) also stressed that memos and diagrams are as
essential as the data capturing process as they move the theory building process forward. In
order to detect contexts and relationships between contexts and processes the authors
proposed to look at data from three different angles: condition, inter/action and emotions, and
consequences. CORBIN/STRAUSS (2008, p. 88) called this the coding paradigm.

3.5.2.4 Theory building

Based on the concepts discovered, more abstract higher level categories can be developed.
Categories are groups of concepts closely linked to each other. Yet, CORBIN/STRAUSS
(2008, p. 103 ff.) outlined that the description of concepts and categories is not enough to
constitute a theory. Theory is the “overall unifying explanatory scheme that raises findings to
the level of theory” (CORBIN/STRAUSS, 2008, p. 104). A theory has to explain the data and
not only describe them. The central category has to be identified to develop a theory. It must
be abstract, appear frequently in the data, is logical and consistent with the data collected, it
should grow in depth and explanatory power and other categories must be linked or related
to it. In Grounded Theory the process of linking categories to a core category is called
integration.
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3.5.3 Interviews

To collect qualitative data, semi-structured interviews with open ended questions were
conducted with LED stakeholders, LED experts and people involved in climate change
related issues. An interview guideline was developed which contained questions for the first
interviews. Yet, as described above, in Grounded Theory the data collected are immediately
analysed. Thus, the analysis of the interviews constantly led to new questions. Depending on
the course of the interview itself questions were added, dropped or changed. According to
KING/HORROCKS (2010, p. 27), this is not uncommon in qualitative research.

The interviewees were informed before the interview about the topic of the research and the
purpose of the interview. Individual interviews were taped. The interviews were transcribed
verbatim and uploaded to the MAXQDA system for analysis. On the rare occasions when
interviewees did not want to have their remarks recorded, notes were taken. On one
occasion, a group interview was conducted during one of the LED workshops. Group
interviews are conducted because they “reveal the social and cultural context of people’s
understanding and beliefs [and] encourage recall and stimulate opinion elaboration”
(KING/HORROCKS, 2010, p. 61 f.). The group interview was conducted in the form of a
focus group discussion. A day before the focus group discussion the participants of the focus
group filled out the questionnaire developed for the quantitative research. The results were
presented to the focus group and then discussed.

TRUSCHKAT et al. (2005) emphasized not to continue conducting interviews if the obtained
data do not add new information to the research. Yet, they also stressed that the number of
interviews depends on the knowledge of the interview partners. It can be assumed that
experts provide more information in a higher quality than non-experts. Thus, the research

might require a higher number of interviews if the interviews are conducted with non-experts.

3.6 Case study research

3.6.1 Overview and rationale

The case study approach was used to observe and study what happens when an LED
initiative tries to consider mitigation and CDM projects.

According to KITTEL-WEGNER/MEYER (2002, p. 13), case studies are basically qualitative
research strategies but may also include quantitative analyses. Because of this, the case
study approach was not subsumed under qualitative or quantitative research methods but
treated as a separate research method.
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For YIN a “case study is [also] an empirical inquiry that investigates a contemporary
phenomenon [...] within its real-life context” (YIN, 2009, p. 18). He pointed out that “surveys
can try to deal with phenomenon and context, but their ability to investigate the context is
extremely limited” (YIN, 2008, p. 18). A case study could focus on entities like individual
persons, group of persons, organisations, interventions, etc. It is important to mention that
case studies are multi-dimensional as different aspects are observed, described and
analysed in parallel over a period of time. “A qualitative case study is an approach to
research that facilitates exploration of a phenomenon within its context using a variety of data
sources. This ensures that the issue is not explored through one lens, but rather a variety of
lenses which allows for multiple facets of the phenomenon to be revealed and understood”
(BAXTER/JACK, 2008, p. 544). Those facets might not be known beforehand and might only
be worked out or discovered during the course of the case study. KOMREY (2000, p. 507)
highlighted that case studies are used to describe a reality and subsequently to develop
theoretical concepts or hypotheses which are based on empirical research. YIN (2009, p. 19
f.) pointed out four different applications for case studies: to explain links between real-life
interventions, to describe interventions within their contexts, to describe topics within an

evaluation, and to evaluate interventions which do not have a clear and single outcome.

Case studies can be conducted on a single case or on multiple cases. According to KITTEL-
WEGNER/MEYER (2002, p. 20 ff.), single case studies are in particular suitable for an
exploratory study. Multiple case studies are, in principle, better suited to confirm hypotheses
and theories. Multiple case studies also allow the generalisation of findings. Furthermore, the
authors distinguished between exploratory-descriptive and exploratory-explanatory studies.
Exploratory-descriptive studies are to discover first facts and circumstances of the research
subjects. The questions used to discover concepts and phenomena are “what’- and “how”-
questions. The gain in knowledge is to serve as a basis for further studies. Exploratory-
explanatory studies try to answer “why’-questions and aim at creating first ad-hoc
hypotheses and theories. For YIN (2009, P. 8) the major questions answered by case studies
are “how’- and “why”-questions. The author stressed that case studies should be applied if
circumstances cannot be controlled and the focus is on contemporary events rather than on

historical ones.
The real life case study was important for this research because:

» the research project was to provide a first insight to the subject of the research.
Thus, the study was to be exploratory-descriptive as well as exploratory-
explanatory. Exploratory research typically tries to answer “how”-, “what’- and
“‘why”- questions. A case study is one of the methodologies to provide answers to
these questions.
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» case studies could provide context data to the quantitative and qualitative
research.

» it supports the generalisation of research results. Provided that the initial
conditions are the same, the same outcome could be expected in other cases.
However, a converse line of reasoning is not valid. If a case study does not show
the expected results it does not necessarily mean that it would not work in a
different environment.

» a case study is suited if complex and linked circumstances are being investigated
— which is the case in this research.

3.6.2 Short description of the case study

The case study was planned as a single case study. In 2010, the political region of
Otjozondjupa in Namibia intended to develop an LED strategy for the region. The author of
this thesis convinced the regional council to include a study on the economic development
potential for greenhouse gas mitigation in the region, in particular CDM. The results of the
study should then be considered in the LED strategy development process. The region was
supported in getting the respective finances and human resources (experts in LED and
CDM). The LED strategy development process as well as the study on mitigation and CDM
potentials was only influenced by the author in cases when the process slowed down or
additional resources were needed.

3.6.3 Design of the case study

YIN (2009, p. 25 ff.) defined five components for a case study design: questions, proposition,
units of analysis, logic how data are linked to propositions, and criteria to interpret data. He
emphasised that exploratory case studies do not need theoretical propositions. As mentioned
before, this case study was exploratory which means there was no need to define and state
propositions beforehand. However, YIN also stressed that a case study should have a well-
defined purpose. The purpose of this case study was to explore in practice if mitigation and
CDM projects could be considered as part of an LED strategy.

The region of Otjozondjupa was chosen because:

» it was assumed that a large region would have more potential for mitigation projects
than a smaller locality.
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» an initial assessment showed some potential for feasible and economically sensible
mitigation projects.

» the regional government was willing to invest in the research project.

The study focused on processes and stakeholder groups. The data were analysed by
qualitative techniques only. The principles of the Grounded Theory were used to analyse the
data.

3.6.4 Collection of data

YIN (2009, p. 99) listed six sources of case study data: documentation, archival records,
interviews, direct observations, participant observations, and physical artefacts. For this case
study the final LED strategy document, the study on the potential of CDM in Otjozondjupa,
workshop reports, participant lists, and minutes of meetings were analysed. Interviews were
conducted with the members of the project teams (LED strategy development, assessment
of CDM potential) and the stakeholders. The data were complemented by field notes and
observations made during workshops (e.g. what role did mitigation projects play during LED
stakeholder forums, how qualified were the contributions by stakeholders, who participated in
the discussions, how were the mitigation projects identified, etc.). After the strategy had been
finalised and adopted by the regional council, the progress of the actual strategy

implementation was monitored.

KROMREY (2009, p. 328 f.) distinguished between 16 different observation methods. An
observer could observe his or her subject of research in an artificial, laboratory kind of
environment or in a natural environment. The observations could be systematic or
unsystematic. An observer could participate in the observed event or not and the observed
people could be aware of the observation or not. In this thesis a mostly non-participatory
observation method was used. People were not aware of the research project and did not
know that they were being observed for a particular purpose. The observations took place in
real-life situations (project meetings, workshops, etc.) and were systematic in a sense that
some the observation categories were identified beforehand. However, based on the
observations, the research approach allowed for enough flexibility to drop categories or add
new ones. The following categories were predefined:

approach
identification of potentials
prioritisation of potentials

YV V V V

participation
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objectives
mandates

cooperation

YV V V VY

knowledge and awareness

The case study data were collected between 2010 and 2013.

3.6.5 Analysis of the case study

YIN (2009, p. 136 ff.) pointed out five analytical techniques for case studies: pattern
matching, explanation building, time series analysis, logic model, and cross case synthesis.
For an exploratory case study only explanation building is a relevant technique. “The goal is
to analyse the case study data by building an explanation about the case” (YIN, 2009, p.
141). YIN outlined that the explanation building process is iterative. Initial propositions are
compared with the findings of the case study. The propositions are then refined and again
compared to the findings. If more cases are investigated the propositions are compared with
the findings of all cases. The process resembles the Grounded Theory approach. Thus,
processes of the Grounded Theory were used to analyse the data, like theoretical sampling
and open coding.

3.7 Triangulation

3.7.1 Overview and rationale

According to BYRMAN (2003, p. 1142 f.), triangulation is carried out in all instances where
the phenomenon is observed from more than one point of view. The objective is to enhance
the confidence in the outcome of a research project. DENZIN (2009, p. 301 ff.) distinguished
between data, investigator, methodology and theory triangulation. Data triangulation is
performed if data is collected in different locations, at different times, or from different groups
of persons (e.g. students, teachers). According to YIN (2009, p. 116 f.) data triangulation
means that data are collected from multiple sources of evidence, like documents, archival
records, interviews, or observations. Investigator triangulation means that different scientists
research the same phenomenon. Theoretical triangulation uses more than one theoretical
point of view or hypothesis to interpret data. Methodological triangulation applies different
research methods, such as focus group interviews, individual interviews, and observations to

increase confidence in the research results.
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Triangulation was applied because:

» it increases the credibility of the research results.
» the individual research methods applied might not provide enough data to
formulate concepts or hypotheses.

3.7.2 Application

Triangulation was applied in respect to data and methodological triangulation. Data from five
clearly distinguishable groups of major players involved in LED were collected: local and
regional government chief executives, economic planners, consultants, councillors and other
stakeholders. The methodological triangulation used qualitative research techniques
(Grounded Theory), quantitative research techniques (e.g survey, statistical tests), literature
research, and the case study approach (real life experience). Theoretical triangulation was
not feasible as the field of research was new and not propositions existed. Furthermore,
there was only one investigator involved in the project. Therefore, investigator triangulation
was not applicable either.

3.8 Sequence of research approaches

The research approaches were not strictly applied sequentially. They were supposed to
cross-fertilize each other. For example, the outcome of the first interviews was used to
design the survey and the results of the survey were used to structure additional interviews.
The case study was started as soon as the financial means were provided by the project
partners. Some of the findings from the case study were used for the design of the
questionnaire and the interview guidelines. Literature research was continuously conducted

during course of the whole study.

3.9 Data capturing period

The survey data were captured during LED conferences, LED workshops, and LED trainings
conducted between April 2012 and April 2013. The case study was observed and data were
captured over a period of three years between 2010 and 2013. Interviews were held over the
whole research period from 2010 to 2013.
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3.10 Summary

In this chapter the quantitative and qualitative research methodologies, literature research,
and the case study approach which were used during the research are introduced and their
deployment justified.

To summarize:
(1) The field of research was new and thus the research was exploratory in nature.

(2) Exploratory research requires that the subject of research should be looked at from

various angles.

(3) Therefore, it was necessary to use different research approaches and sources of
evidence. This approach also increased the reliability of the research results.

(4) The different research approaches were to cross-fertilize each other. Thus, the different
researches approaches were largely deployed in parallel.

(5) Literature research was conducted to establish the theoretical background and to discuss
attracting, supporting and inhibiting factors for CDM projects in Namibia.

(6) The study focused on stakeholders™ opinion and knowledge and on conditions and forces
which determine the successful integration of mitigation and CDM projects into LED

(7) Five groups of LED stakeholders were defined and were considered in the research
project: chief executives, economic planners, LED consultants, councillors and other
stakeholders. Process is the sequence of steps which need to be taken to initiate mitigation
projects as part of LED.

(8) A survey was developed to collect quantitative data and statistical tools were selected to
analyse the captured data.

(9) Semi-structured interviews with open ended questions were used to capture qualitative
data. They were analysed with instruments of the Grounded Theory.

(10) A case study in the political region of Otjozondjupa was selected to gain insights into a
real life situation. The regional council of that region decided to develop an LED strategy.
Parallel to the strategy development the potential for mitigation projects in the region — in
particular CDM — was assessed. The results of the assessment were fed into the LED
strategy development process.

(11) The survey data were captured during LED conferences, LED workshops, and LED
trainings conducted between April 2012 and April 2013. The case study was observed and
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data captured over a period of 3 years between 2010 and 2013. Interviews were held over
the whole research period from 2010 to 2013.
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4 Sample data and data treatment

4.1 Purpose

In this chapter, it is outlined how the captured data were treated and structured. Additionally,
first basic analyses were computed, such as geographic coverage of data, margins of error,
etc.

4.2 Quantitative research

4.2.1 Sample size and accuracy

229 people filled out the questionnaire: 26 chief executives, 58 economic planners, 18 LED
consultants, 69 councillors (of local authorities and regions), and 58 other LED stakeholders.

85 (37.1%) out of 229 respondents returned a completed questionnaire. Cases with too
many missing data were identified with the help of a frequency table (see attachment | Table
39). All cases with more than 40% of missing data were deleted. It was assumed that data
augmentation would be used to impute missing data later. Data augmentation is robust
against violations of the normality requirement if missing data do not exceed 50%. This
reduced the sample size by 5 cases (about 2% of all cases) and increased the margin of
error only slightly: for executives by around 0.5 percent points, for economic planners by
approximately 0.2% percent points, for consultants by circa 1.1 percent points and for
councillors and other stakeholders by around 0.1 percent points. For all stakeholders
combined the margin of error increased by about 0.1 percent points (see Table 3).

After having deleted cases with too many missing data, 224 questionnaires were considered
in the analysis. 25 questionnaires were filled out by chief executives, 57 by economic
planners, 17 by LED consultants, 68 by councillors (of local authorities and regions), and 57
by other LED stakeholders.

Chief Economic Consultants  [Councillors Other All

executives planners stakeholders |stakeholders
Population 67 134 30 436|infinite infinite
Original No. of respondents 26 58 18 69 58 229
sample size Margin of error (%) 15.15 9.73 14.86 10.84 12.87 6.48
Cleansed No. of respondents 25 57 17 68 57 224
sample size Margin of error (%) 15.64 9.88 15.91 10.93 12.98 6.55

Table 3 Margin of errors for sample sizes

For an infinite population size the margin of error was calculated with
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and for a finite population size with
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where MoE = margin of error (radius of confidence interval), p = parameter representing a

population proportion (point estimator), z = standard score (critical value) for 95% confidence
level (two tailed, here 1.96), and N = the population size as indicated in Table 2.

4.2.2 Representativeness

4.2.2.1 Representativeness of stakeholders

The overall sample was found not to be representative. For example, economic planners are

overrepresented whereas councillors are underrepresented (see Table 4).

Chief Economic Councillors |Consultants |(Total
executives planners
Population |No. of potential respondents 67 134 436 30 667
% 10.0 20.1 68.4 4.5 100
Sample No. of respondents 24 57 68 17 167
size % 15.0 34.1 40.7 10.2 100%

Table 4 Comparison of sample size with representative sample proportions

4.2.2.2 Geographic representativeness

The survey was filled out by LED stakeholders from all 13 regions of Namibia®® (see Table 5).
About 10 to 20 questionnaires were returned per region. Because of two well attended
events, the LED conference in Khomas and the LED sensitization workshop in Caprivi, many
more questionnaires were received from stakeholders from these regions. From the region of
Omaheke und Oshikoto only a handful of stakeholders took part in the survey. This was to
some extent expected as there are not many towns located in these regions.

% since August 2013 Namibia has 14 political regions
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Table 5 Geographic coverage of survey

4.2.2.3 Representativeness of local governments

The questionnaire was answered by representatives of 44 (81%) of the 54 local authorities®

(see attachment Table 40) and 10 (77%) of the13 regional administrations in Namibia (see
Table 6).
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Economic planners 4 1 2 0 1 1 0 2 2 0 0 0 2| 15
Councillors 0 0 0 0 7 1 0 9 0 0 5 0 0] 22
Total 5 1 2 0 8 2 1 11 2 0 5 0 2| 39

Table 6 Respondents from regional councils

4.2.3 Data treatment

4.2.3.1 Data cleansing

After having deleted all cases with too many missing data, the remaining questionnaires
were manually searched for unlikely data, logical discrepancies and outliers. The following

strategy was applied for cleansing inconsistent data (see also attachment Ill for final
questionnaire):

» Name, organisation, functions, etc.: All respondents provided data. No data treatment
was necessary.

» Questions 1 and 2: In question 1 stakeholders were asked to indicate if they felt that
the development of their locality is threatened by climate change. In question 2 they
were required to rate the threat with respect to economic, social and environmental
sustainability on a 10 point scale (10 = high threat). If respondents answered

question 1 in the negative, they were not supposed to rate the threat in question 2. If

? Because the Namibian government downgraded two local authorities, there are now only 52 in
Namibia.
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in such a case an answer was given, it was marked zero. If the answer to question 1
was “do not know”, the rating in question 2 was set to 5 (value in between 0 and 10).
Omitted data in question 1 and 2 were considered missing values.

Question 3 and 4: In question 3 people were asked to indicate if they believe that
mitigation or adaptation have the potential to contribute to economic development. In
question 4 people were asked to rate the potential on a 10 point scale (10 = high
potential). If respondents answered question 3 in the negative they were not
supposed to rate the potential in question 4. If in such a case an answer was given, it
was marked zero. If the answer to question 3 was “do not know”, the rating in
question 4 was set to 5 (value in between 0 and 10). Omitted data in question 3 and 4
were considered missing values.

Questions 5 and 6: Out of a selection of 25 sustainable development objectives for
LED (question 5) and 25 objectives for climate change mitigation initiatives (question
6) people were supposed to tick five which they feel most important. In cases when
people ticked less or more than five options, the cases were deleted and not
considered during the analysis (casewise deletion). Missing data were not imputed.
Question 7: People were supposed to rate the economic development potential of 15
different mitigation initiatives on a 10 point scale (10 = high potential). If they did not
have an opinion on a proposed mitigation initiative, they did not have to provide an
answer. Non-committal answers were not considered in the analysis. Only one
participant ticked none of the 15 options. This case was rated as “really” missing and
the missing data were imputed.

Questions 8 and 9: Out of a selection of 25 challenges for LED (question 8) and 25
challenges for climate change mitigation initiatives (question 9) people were asked to
tick five which they feel most challenging. In cases where people ticked less or more
than five options, the cases were deleted and not considered during the analysis
(casewise deletion). Missing data were not imputed.

Question 10: The participants had to rate their knowledge on different climate change
instruments and policies. “Do not know’-answers were not considered as it was a
self-assessment. If they did not know the instrument they were asked to tick 1 (= very
poor). Omitted values were supposed missing values.

Question 11: Participants were required to indicate the main drivers of climate change
initiatives in towns and regions. They were provided with a selection of potential
drivers from which they could choose. More than one answer was possible but “do
not know”-answers were not allowed. Ticked options were recoded to 1, unticked
options to 0. If a question was not answered at all, the answer was considered

missing.



» Question 12: Participants were requested to indicate what functions (promoting,
financing, implementing, operating) the drivers of climate change initiatives should
assume with respect to mitigation. “Do not know”-answers were not allowed. Ticked
options were recoded to 1, unticked options to 0. If no answer was given, it was
assumed to be a missing answer.

» Question 13: Participants were supposed to rate on a scale from 1 to 10 (= fully
agree) if mitigation initiatives should be included in LED strategies and if the Local
Economic Development Agency of Namibia should encompass advice on climate
change mitigation in its service portfolio. It was assumed that all stakeholders were
familiar with LED and the agency. Thus, “do not know”-answers were not accepted
and missing values were imputed.

» Question 14: Participants were asked whether they had ever been involved in climate
change activities. If the answer was yes, they were supposed to name or describe the
initiative. If it was found that the initiative was not related to climate change or no
initiative was named, the answer was recoded to no. If the answer was missing but a
real climate change initiative was mentioned, the answer was re-coded to yes.

» Question 15: Participants were provided with a list of organisations dealing with
climate change issues in Namibia. They were asked if they had ever been
approached by or had ever approached one of them. If no answer was given, the
answer was recoded as “l have never approached or have never been approached
by any of the organisations”.

» Question 16: Participants were asked if they agree that climate change mitigation
projects could be initiated by a typical bottom up, participatory LED approach. They
had to rate the agreement on a 10 point scale (10 = highly agree). Omitted values
were considered missing and imputed

» Question 17: Participants were supposed to assess their own knowledge about
climate change mitigation and climate change adaptation on a 10 point scale
(10=very knowledgeable). If no answer was given, it was considered a missing value

and imputed.

4.2.3.2 Missing data imputation

4.2.3.2.1 Variables

The variables used in the data imputation process are described in Table 41 (see attachment
). The variables correspond with the questions in the questionnaire. In cases where a

question allowed more than one answer, sub-variables were defined.
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4.2.3.2.2 Magnitude of missing data

Surveys often face the challenge that questionnaires are incompletely filled out. “Missing
data are ubiquitous through the social, behavioural, and medical sciences” (ENDERS, 2010,
p. 1). Books on missing data and survey design always stress that it is more effective to try to
avoid missing data (e.g. ENDERS 2010; REISINGER et al.,, 2012) than to deal with
incomplete data. Yet, there are many reasons why missing data occur. For example, people
might be unwilling to disclose their ignorance about a certain subject or they might omit an

answer out of pure negligence.

In order to minimise missing data and to allow questions of clarification, ideally, the
interviewer should be around when an interviewee fills out the questionnaire. Thus, it was
decided to have the questionnaires filled out during workshops and conferences but under

the authors’ instruction.

Overall, 5.1% of answers (526 of 10,304 data) were missing. In particular, data from
councillors (6.8% missing data) and other stakeholder (6.1%) were missing. The percentage
of missing data from all other groups was between 3.1 and 3.7% (see attachment | Table
42).

For question no. 5, 6, 8, and 9 imputation was not feasible. It they are not considered, the
overall missing rate drops to 4.1% (389 out of 9,408 data). The missing data rate from the
group of councillors and other stakeholders dropped to 6.4% and 5.1% respectively. The
missing data rate for all other stakeholder groups was between 1.8 and 2.4% (see
attachment | Table 42).

Ignoring all the cases with missing data would reduce the already low sample size. Thus, it
was decided to treat missing data as non-ignorable and consequently to impute missing

values.

4.2.3.2.3 Missing data mechanism and missing data pattern

In order to select an imputation method, the missing data mechanism and the missing data
pattern have to be known.

Three different missing data mechanisms are distinguished. According to ENDERS (2010, p.
2), a missing data mechanism outlines the relationship between measured variables and the
probability of missing data. Data can be missing completely at random (MCAR), which
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means they are not related to other data in the data set. They can be missing at random
(MAR), which means there is a relationship between the probability of missing data on a
variable and other variables of the data set. However, the probability must not depend on the
variable itself. They can also be missing not at random (MNAR), which means that the
probability of missing data on a variable depends mainly on the values of the variable itself.
“‘MCAR is the only missing data mechanism that yields testable propositions” (ENDERS,
2010, p. 17). MAR and MNAR cannot be tested.

According to ENDERS (2010, p. 2 ff.), the missing data pattern describes the location of
missing data in a data set. Enders mentioned several data pattern, such as univariate,
monotone or general. In order to decide on the missing data pattern, the data of all
questionnaires were transferred into a table (rows = data records, columns = variables). The
variables were then sorted in descending order by number of missing data per variable while
the cases were sorted in ascending order by number of missing data per case. Missing data
were marked in red. A graphical representation of the table shows an unspecific random
pattern (see attachment Il Figure 10). However, ENDERS (2010, p. 4 f.) highlighted that in
such a case there could still be a relationship between the variables as the pattern only show
the location of the missing data but do not disclose why the data are missing.

To further define the missing data pattern and the missing data mechanism, an indicator
matrix was created for all variables with missing data. For every variable in the table a
corresponding indicator variable was generated. The table was then processed data record
by data record. Depending on the value of the original variable, the indicator variable was
assigned the value 1 (= observed data) or 0 (= missing data). IGL (2004) highlighted that
substantial correlations among indicator variables point to a systematic missing data pattern.
In such a case, the randomness of missing data cannot be assumed. In order to define the
relationships between the indicator variables, the correlation coefficients were calculated and
entered into a correlation matrix (see attachment | Table 43).

If a question of the questionnaire consisted of sub-questions, it was assumed that there is a
high probability that if one of the sub-questions is not answered, the others will not be
answered either. Therefore, a high correlation among sub-variables was expected. Yet, there

were no noticeable correlations among the main variables.

On the other hand, the high percentage of missing data for councillors and other
stakeholders might suggest that there is a relationship between stakeholder groups and
missing values. This means that MCAR could not be assumed for the entire collection of
variables. Thus, it was concluded that the missing data are MAR. The missing data pattern
seemed to be unspecific and general.
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4.2.3.2.4 Data augmentation algorithm

The data augmentation algorithm is a stochastic two step iterative process to impute missing
data. It was used to generate single imputations for missing data.

The first step in the data augmentation algorithm is the Imputation (l)-step in which the
missing values are imputed. The values for the missing data are estimated based on
stochastic regression procedures using the observed data to determine the regression
equations. A stochastic element will be added to the equations by drawing a random residual
from a normal distribution with a mean value of zero and a variance equal to the variance of

the residuals. The I-step results in a complete dataset.

The subsequent Posterior (P)-step is based on Bayesian estimation which considers the
parameter estimates not as a set of fixed estimates but as random variables with a
distribution. Based on the complete dataset obtained by the I-step, the P-step determines a
new set of parameter estimates which define the posterior distribution. Data augmentation
uses the Markow Chain Monte Carlo method to randomly draw a new set of parameters from
this posterior distribution. They are used again in the subsequent I-Step to impute new
values for the missing data.

The data augmentation algorithm converges when the distribution becomes stationary
(equilibrium distribution), that is subsequent distributions of parameters do not differ
significantly between iterations. The final values are randomly drawn from that distribution to
impute the missing data. This method can be used with monotone as well as unspecific
missing data pattern and gives unbiased parameter estimates under the MAR missing data

mechanism.

4.2.3.2.5 Application of data augmentation

The missing values were imputed with the software NORM. According to SCHAFER (1999,
p. 25), the NORM model assumes each variable to have a normal distribution but SCHAFER
(1997, p. 267) also argued that if there are less than 50% of missing data, data augmentation

seems to be robust against violations of the normality requirement.

Based on the 1% quartile, median, and 3™ quartile of non-binary variables, it could be
assumed that most of them were either left or right skewed (see attachment | Table 44).
Additionally, the Chi-squared test was used to test if the observed variables are normally
distributed (test of goodness of fit). A significance level of 5% was assumed. Based on the
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scales used for the questions, the number of categories was either set to 10 or 11 (e.g.
question 2 and 4). The mean value and standard deviation of every variable were calculated.
Based on them and the assumption that the variable is normally distributed, the expected
frequencies of every category were calculated. After that the Chi-squared test statistic and
the degree of freedom were computed. By taking into account the degree of freedom, the
probability of obtaining the test statistic if the null hypothesis (variable is normally distributed)
was true was taken from the Chi-squared distribution.

The test of goodness of fit resulted in a probability of nearly 0% for every variable. Thus the
null hypothesis that the variable is normally distributed could be rejected for all variables.

The power transformation technique was used to reduce the asymmetry of the distributions.
The power transformation requires positive data. As some of the variables contain zero
values, the data had to be shifted. Power transformation uses the following formula:

. {((y+c)’1—1)//1 for 1+ 0
y = log(y + ¢) fori=0

where y* = power transformed value, y = original value, ¢ = shift parameter where the c is
large enough to ensure that (y+c)>0, and A = exponent of the power transformation

(transformation value).

Box-Cox Transformation was used to determine the most suitable transformation value A for
categorical variables. The Box-Cox approach uses different A-values to power transform the
data. For every transformed data set regression equations are developed. The residuals of
the regression equations are then calculated. The smaller the residuals the more
symmetrically are the distributions. MedCalc was used to determine the A-value with the Box-
Cox transformation algorithm. The system also proposes shift parameters for variables with

values smaller than 1.

The variables were then transformed. After the transformation the new variables were again
tested for normality. The probability obtained from the Chi-squared test was again nearly 0%
for all variables tested. Data should, however, only be transformed if the transformation
improves the data augmentation process. Thus, non-binary variables were not transformed

and the original values were used in the data augmentation algorithm.

Using binary data (1/0, Yes/No, agree/do not agree) in the regression method applied in data
augmentation might result in values which are outside the range of the binary variable (e.g.
<0 or >1). To deal with this challenge the range restrictions have to be removed first. This is
done with the logit-transformation, which calculates the natural logarithm of the odds ratio.
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p
1-p

p = In( )
where p = probability of observing an event (e.g. 0 or 1) and -~<p<+«. The range is

symmetrical around 0.

The transformed data are then used in the imputation algorithm. Because the final data need
to be binary, after the final imputation step they have to be retransformed with the expit-

function.

o)
1= exp(p)

where O<p<1 and -«<p’<+e,

The calculated p value is then rounded to the next observed integer value which is either 0 or
1.

The data were imported into the NORM system. As outlined above, non-binary variables
were left untransformed whereas the logit-function was used to transform binary variables.

Missing values were indicated with -99.

The Expectation Maximum (EM) algorithm was then used to create a first set of maximum
likelihood distribution parameter values (means, variances, co-variances) for the data
augmentation algorithm. The EM optimization algorithm is a two-step iterative procedure and

can be used to calculate maximum likelihood estimations for samples with missing data.

Based on the initial mean vector and the covariance matrix of the original data, the so called
E-Step develops regression equations. The equations are used to impute the missing values.
In the so called M-Step, the algorithm uses the complete data set to calculate a new mean
vector and a covariance matrix which will again be used in the following E-Step. The
algorithm continues its cycles until it converges, that is until the change in successive
estimates is below the convergence criterion. The algorithm converged after 58 iterations.
The convergence criterion was defined as 10®. SCHAFER (1999, p. 26) provided two
reasons why EM should be used prior to data augmentation. “The parameter estimates
produced by EM provide excellent starting values [for data augmentation and helps] to
predict the likely convergence behaviour of DA” (SCHAFER, 1999, p. 26).

The final parameters obtained from the EM-algorithm were taken to start off the data
augmentation algorithm. In order to get an imputed data set that is independent from the
dataset used in the EM algorithm, a certain number of iterations (I-P Steps) in the data
augmentation algorithm need to be carried out. SCHAFER (1999, p. 29) recommended to
carry out at least as many iterations as were needed for the EM algorithm to converge. This
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will ensure that successive complete data sets are independent from each other. The
number of iterations in the data augmentation was set very conservatively at 1,000. The
random seed — the number that starts the random number processor for the Markow chain —
was set at 10,000. The imputed values after 1,000 iterations were transformed back and
rounded to the next observed value.

4.2.3.2.6 Rationale

The rationale for using data augmentation was:

» Deletion methods reduce the sample size either through listwise or pairwise deletion.
They should only be used if the data are MCAR which they were not. As the sample
sizes for some of the stakeholder groups was comparatively low, it was important not
to further reduce them by deleting cases.

» Many imputation methods require that the distributions of variables are multivariate
normal distributions, that the variables are measured on an interval scale, that a
monotonous missing data pattern can be observed, or that the data are MCAR. It was
assumed that the variables were not normally distributed but skewed. SCHAFER
(1997, p. 267) stated that in case there are less than 50% missing data, data
augmentation seems to be robust against violations of the normality requirement. The
data from the survey were all nominal or ordinal but data augmentation may also be
applied for these kinds of data. “For the dichotomous and ordinal variables, we will
impute under an assumption of normality and round off the continuous imputes to the
nearest category.” (SCHAFER, 1997, p. 256). The observed missing pattern was not
monotonous. Thus, imputation methods which require a monotonous missing data
pattern are not applicable. Data augmentation does not require monotonous missing
data pattern. Data augmentation requires the data to be at least MAR. Yet,
SCHAFER (1997, p. 38 ff.) stated that even if MAR is unrealistic, procedures which
are based on an observed data likelihood or an observed posterior, such as data
augmentation, work better than other single ad hoc imputation procedures.

» The data augmentation algorithm is stochastic and produces less biased values for
missing data. For example, unlike the expectation maximisation algorithm which is
deterministic the data augmentation algorithm is stochastic. “DA bears a strong
resemblance to the EM algorithm, and may be regarded as a stochastic version of
EM” (SCHAFER, 1999, p. 28).

» Multiple imputation which has become increasingly popular “will produce parameter

estimates with less bias and greater power” (ENDERS, 2010, p.1). It produces
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multiple copies of complete data sets and the parameter estimates for every dataset
are calculated. The individual parameter estimates are then combined into a single
set of results. According to REISINGER et al. (2012, p. 151), a sample size of more
than 100 is a precondition for multiple imputation. The sample size of the survey was
224. Yet, the data set encompassed data from different stakeholder groups (chief
executives, economic planners, etc.). In order to avoid average parameter estimates,
multiple imputation had to be carried out for each stakeholder group separately.
However, if the data set are divided based on the stakeholder group, the sample size
will be below 100 for all groups. Thus, multiple imputation was not applicable.

4.3 Interviews

During this doctoral thesis 18 Namibian LED stakeholders and international LED experts,
and 10 national and international CDM and climate change experts were individually
interviewed while 20 LED stakeholders of the Caprivi region® participated in a focus group
discussion. (see Table 7).

Individual interviews Focus group discussion

National LED stakeholders (International/national CDM/climate |Total LED stakeholders of one

and international experts change practitioners Namibian region
Absolute 18 10 28 20
% 64 36 100

Table 7 Number of interviewees

Most of the interviews were taped and subsequently verbatim transcribed. The software
MAXQDA was used to analyse the interview data.

4.4 Summary

In this chapter it was outlined how the captured data were treated and structured. First basic

analyses of qualitative and quantitative data were carried out.
To summarize:
(1) The questionnaire was filled out by 229 LED stakeholders

(2) After having deleted cases with too many missing data (>40%), 224 questionnaires were
further processed. 25 questionnaires were filled out by chief executives, 57 by economic

**The Caprivi region was renamed to Zambezi region on August 9, 2013.

80



planners, 17 by LED consultants, 68 by councillors (of local authorities and regions), and 57
by other LED stakeholders.

(8) Stakeholders from all 13 regions in Namibia submitted questionnaires. The questionnaire
was answered by representatives from 44 (82%) of the 54 local authorities and from 10
(77%) of the 13 regional councils in Namibia.

(4) Due to time and budget limitations, it was concluded that sample sizes with a 95%
confidence level and a margin of error of 5% would be impossible to achieve. As the results
of the research were to be based on data from qualitative and quantitative research, a case
study, and literature research, smaller sample sizes and consequently higher margins of
errors were accepted. The new margins of error ranged from about 10% to 16%, depending
on the stakeholder group.

(5) The data were cleansed before the analysis, that means illogical answers and outliers
were edited.

(6) Because of the comparatively low sample size, it was decided to impute missing data
instead of deleting incomplete cases.

(7) 5.1% of the answers (526 out of 10,304 data) were missing. The missing data rate
dropped to 4.1% (389 out of 9,408 data) if questions 5, 6, 8 and 9 were not considered.
Missing data imputation was not planned for these questions (see also chapter 3).

(8) Data augmentation was used to impute missing values. The software used was NORM.
Multiple imputation was not possible as the sample sizes of individual stakeholder groups
were below 100.

(9) 28 open ended semi structured interviews with LED stakeholders (18) and climate
change mitigation practitioners (10) were held. In addition, one focus group discussion with
20 people was conducted.

(10) The interviews were verbatim transcribed and analysed with the software MAXQDA.
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5 Factors attracting, supporting, and inhibiting CDM
5.1 Purpose

As outlined in chapter 2, the success of CDM depends on the general business environment,
the potential for CDM projects, the institutional environment, and the barriers which hamper
potential CDM implementations. This chapter investigates these factors with respect to the
Namibian situation. An empirical study of all factors, however, would be beyond the scope of
this study. For example, to establish the feasibility of a CDM project the expected amount of
emission reductions needs to be calculated, the baseline has to be established, the
additionality of the project has to be proven, the transaction costs and the initial investments
have to be figured out, the risks have to be assessed, the sources for funding have to be
investigated, the sustainable development impacts need to be worked out, and a profound
implementation plan has to be drafted. Thus, the investigation of the factors is purely based

on literature research.

5.2 General business environment in Namibia

Even two decades after the liberation struggle ended and Namibia became independent the
society is still divided into a better off (mostly white) and a poorer stratum (mostly black).
According to UNDP (2013, p. 154), the Gini coefficient (0.639) is one of the highest in the
world. MLSW (2010, p. 2) stated that the unemployment rate in Namibia is 51.2% using the
broad definition of unemployment and 37.6% considering the strict definition®'. An unskilled
workforce is mentioned by the WORLD ECONOMIC FORUM (2011, p. 270) and NCCI et al.
(2011, p. 6 ff.) as the most problematic factors for doing business in Namibia. Subsistence
and informal sector activities are also key features of the economic situation in Namibia. Due
to the small size of the population large areas of the country are deserted and distances

between areas of economic activities are huge.

According to UNCTAD (2011, p. 187 f.), Namibia ranks tenth in terms of foreign investments
in Sub-Sahara Africa®®. Yet, with only 3,214 million US$ foreign investments Namibia
received only a fraction of that of Nigeria (33,983 million US$), Angola (57,044) or South
Africa (21,095).

¥ “The broad measures of unemployment regards all those without jobs, who are available for work
[whereas] the strict measure of unemployment considers those without jobs, who are available for
work and actively looking for work” (MLSW, 2010, p. 38).

*Measured over the period 2006 to 2010.
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However, many indicators also hint that Namibia fares very well compared to other Sub-
Saharan African countries and the framework conditions are relatively good. With respect to
sovereign credit rating the country fares better than most African countries (Moody’s: Baa3,
Fitch: BBB-)®. According to TRANSPARENCY INTERNATIONAL (2013, p. 5), Namibia is
the second least corrupt country in Africa. It ranks 58™ out of 174 countries worldwide and
only Botswana (32) is less corrupt. The country has already been labelled by the WORLD
BANK (2012c) as upper middle income country, a status which only five other countries have
in Sub-Sahara Africa: Botswana, Gabon, Mauritius, Seychelles, and South Africa®".

According to the WORLD BANK (2012a), the Namibian economy grew by 56% between
2001 and 2011. According to the Global Competitiveness Index of the WORLD ECONOMIC
FORUM (2013, p. 15), in Sub-Sahara Africa only South Africa (Rank 52 out of 144 countries
worldwide), Mauritius (54), Rwanda (63), Seychelles (76) and Botswana (79) are more
competitive than Namibia. In its Doing Business Report the WORLD BANK (2013, p. 3) saw
Namibia on position 87 out of 185 countries. For the whole of the African continent only
Mauritius (19), South Africa (39), Rwanda (52), Botswana (59), Ghana (64), and Seychelles
(74) achieve a higher rating.

Compared to other Sub-Saharan states, the indicators point towards a rather conducive
Namibian business environment. Yet, other countries with a worse business environment
seemed to attract more CDM projects, like Kenya (with 30 projects in the CDM pipeline®),
Uganda (16) or Tanzania (6). Taking into account only the business environment Namibia
should fare much better in CDM and should be in a position to attract more CDM
investments. If CDM is to follow foreign direct investments, compared to other Sub-Saharan
countries Namibia should also be better off in terms of CDM projects. This suggests that
other factors might be more influential. It seems that the national business environment does
not constitute a major stumbling block for CDM investments in Namibia.

5.3 Greenhouse gas reduction potentials in Namibia
5.3.1 Introduction

The mitigation and CDM opportunities of Namibia are discussed in this sub-chapter. Because
of the financial implications and the complexity large scale projects like hydropower plants or

wind parks were not considered. Neither were projects where it is obvious that they do not

% The credit ratings were obtained from CHARTSBIN.COM (2012).
3 Mayotte is also classified as upper middle income country but is not included as a Sub-Saharan

African country in this study.
% see FENHANN (2013)
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contribute much to the sustainable development of a locality, such as fugitive gas projects or
energy efficiency projects in the industry. Except for Jatropha, carbon sequestration projects
were not discussed either, such as reforestation and afforestation. Data from similar existing
CDM projects in other countries or from reports and studies were used to get a very first
impression on the feasibility of potential projects. Yet, the viability of a CDM project depends

on many factors.

5.3.2 Greenhouse gas emissions and removals

In its Second Communication to UNFCCC the MET (2011a, p. 37 f.) pointed out that
Namibia’s greenhouse gas emissions amounted to 9,118 GgCO2e the removals to 10,560
GgCO2 in 2000 (see Table 8). Thus, Namibia considers itself “a net sink of GHG emissions,
sequestering more on annual basis than the nation emits” (MET 2011a, p. 91). The inventory
provided in the First Communication by MET (2002, p. 22 f.) showed only 5,686 GgCQO2e for
emissions and 5,716 GgCO2 for removals for 1994. This would mean that emissions and
removals would have doubled within six years. The difference of removals for instance was
explained by the underestimation of the bush encroachment in the calculation for the First

Communication.

Considering Namibia’s economic structure and development the growth of emission is quite
unlikely and the difference seems to be rather an indication of data inaccuracy, lack of data,
wrong assumptions, and insufficient data management. According to WORLD BANK
(2012a), the Namibian economy grew by about 24% between 1994 and 2000. Based on the
growth rate, the low level of industrialisation, the low population number, a small agricultural
sector, and the expanse of grass- shrub- and woodland MET (2011a, p. 91 f.) assumed that
the net emission rate of greenhouse gases is negligible or negative. All the more as 50-70%
of Namibia’s electricity is imported from South Africa and the greenhouse gases emitted to

produce that electricity is not included in Namibia’s greenhouse gas inventory®.

% “For imports from connected electricity systems located in another host country(ies), the emission
factor is 0 tons CO2 per MWh* (UNFCCC 2009a, p. 4). This rule was change to ,For imports from
connected electricity systems located in Annex-I-country(ies), the emission factor is 0 tons CO2 per
MWh* (UNFCCC 2012c, p. 8) and entered into force on November 23, 2012.
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C02 CH4 N20 CO2e
Category Emissions Removals Emissions Emissions |Emissions| Removals | Total
Gg % Gg % Gg % Gg % Gg Gg Gg
Energy industries | 239.0 11.81 0.00,  0.00] 0.0, 0.00 0.0, 0.00 239.0 0.0 239.0
Manufacturing/ 99.00 4.89 0.0| 0.00 0.00 0.00 0.0f 0.00 99.0 0.0 99.0
Construction
Energy (Transport 1,025.0 50.64 0.0, 0.00 0.2l 0.06 0.0, 0.00 1029.0 0.0, 1,029.0
Mining 558.0] 27.57 0.0l 0.00 0.00 0.00 0.0 0.00 558.0 0.0 558.0
Others 97.00 4.79 0.0, 0.00 5.5 1.71 0.2 18.18] 275.0 0.0 275.0)
[Total Energy 2,018.0 99.70 0.0l 0.00 5.7 1.77 0.2 18.18 2,200.0 0.0l 2,200.0
Industrial processes 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.0 0.0
Solvents - Not calculated -
IAgriculture 0.0l 0.00 0.0l 0.00 310.5 96.49 0.7 63.64 6,738.0 0.0l 6,738.0
LUCF 6.0, 0.30/10,566.0/ 100.00 0.0, 0.00 0.0f 0.00 6.0 10,566.0] -10,560.0
\Waste 0.0l 0.00 0.0l 0.00 5.6] 1.74 0.2 18.18 180.0 0.0 180.0)
[Total 2,024.0/100.00,10,566.0/ 100.00, 321.8| 100.00 1.1/100.00 9,124.00  10,566.0, -1,442.0

Table 8 Greenhouse gas emissions and removal in Namibia — Inventory of year 2000
Source: Adapted from MET (2011)

The highest emitter of CO2 was the transport sector with about 1,025 GgCO2 (51% of overall
CO2 emissions) and the mining sector with around 558 GgCO2 (28%). As expected
agriculture was the highest emitter of methane and nitrous oxides, contributing with about
310.5 Gg CH4 (96%) to the overall methane emissions and with 0.7 GgN20 (64% of overall
CH4 emissions) to the overall nitrous oxide emissions®’. According to MET (2008, p.2-2 ff.),
methane emissions were largely due to enteric fermentation (250 GgCH4) and prescribed
burning of savannahs (60 GgCH4). Emissions from manure management were negligible. 2
GgCH4 of the methane emissions in the waste sector were caused by commercial and
domestic waste water and 4 GgCH4 by solid waste disposals on land. Emissions from
combustion of fuel wood were not included in the inventory because it was assumed that the
emissions are removed during the re-growth of the biomass®. Emissions from firewood were
1,330 GgCO2.

Compared to other countries like South Africa greenhouse gas emissions seemed to be
negligible in Namibia®. Even if Namibia was to stop emitting greenhouse gases it would not
make much difference to climate change. Thus, a Namibian climate change consultant

believed that the “top priority for Namibia must be adaptation”.

Nevertheless, the Namibian government sees mitigation as an essential element of its
climate change policy. Although the draft version of the policy which was presented in
September 2010 still focused more on adaptation - “the Namibia Climate Change Policy shall
primarily focus on Climate Change Adaptation measures while necessary attention will be
given to mitigation” (MET, 2010, p. 16) — in the final version of 2011 the focus was shifted in

favour of mitigation. Mitigation became the second of the five policy objectives which requires

% The CO2 equivalent factors used are 21 for methane and 310 for nitrous oxide.

% |In accordance with IPCC 1996 Revised Guidelines.

39According to the South African DEPARTMENT OF ENVIRONMENTAL AFFAIRS (2011, p. 29), the
greenhouse gas emissions in South Africa were 461,178.5 GgCO2e in 2000 and the removals were
20,751 GgCO2e.
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“the development and implementation of renewable energy and energy use efficiency, Clean
Development Mechanism (CDM) and enhanced carbon sinks” (MET, 2011b, p. 8). MET
(2011a, p. 97 f.) explicitly pointed out that Namibia’s first priority is to follow a sustainable
energy and low carbon development path. It is to improve the efficiency of energy production,
promote renewable energy, reduce emissions from agriculture, LULUCF, and the industrial
sector, enhance sinks, and manage urban and rural waste. As the transport sector is a main
contributor to emissions in Namibia it has been identified as the second priority area, which
encompasses, for example, the diversification of transport energy resources, the
improvement of vehicle fuel efficiency, and the promotion of public transport.

5.3.3 Existing and potential initiatives
5.3.3.1 Wooden biomass
5.3.3.1.1 Jatropha

Jatropha (Jatropha curcas) was mentioned in almost every study on Namibian mitigation
potentials. A study by HERRMANN/BRUNTRUP concluded that “bioenergy production could
contribute to rural development and food security in Namibia (HERRMANN/BRUNTRUP
2010, p. 1470). GOUVELLO et al. (2008, p. 25 ff.) identified 30 potential Jatropha projects for
Namibia. MET/UNDP (2007, p. 76) also believed that the plantation of oil crops like Jatropha
would increase Namibia’s carbon sink and as such could be considered a potential source to
earn carbon credits. However, a “Strategic Environment Assessment (SEA) for biofuels
production in the Caprivi and Kavango regions of Namibia” concluded that the “Namibian
Government should exercise extreme caution when it comes to supporting and/or facilitating
the establishment of a Jatropha based biofuel industry in the Kavango and Caprivi Regions,
and the associated allocation of communal land.” (ZYL/BARBOUR, 2010, p. 110) whereupon
the Namibian Cabinet recommended that large-scale Jatropha plantation should not be
allowed in the Caprivi and Kavango region. Due to the water requirements of these
plantations other regions in Namibia are not as suitable. According to the assessment, there
were too many open questions, such as what impact do plantations have on the living
conditions of the rural population (lack of control of land, crazing area for cattle, etc.) or what

to do with the toxic oil seed cakes after the refinery.

Moreover, the “lack of success with gaining credits from biofuel projects in other countries is
telling” (ZYL/BARBOUR, 2010, p. iv). FENHANN (2013), for example, listed only one
registered Jatropha plantation project in Senegal in his database. It is to provide biomass to
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replace coal in the cement industry. Several others are listed as rejected, withdrawn or
validation stopped.

WAHL et al. concluded in a study on Jatropha plantations in Tanzania that Jatropha is
“unlikely to substantially increase employment and income in rural areas” (WAHL et al.,
2009, p. 43). However, the authors also highlighted that the results cannot be transferred to
other areas as the yield of plantations might be higher under better soil and climatic

conditions.

Because of the reasons mentioned above, Jatropha will not be considered further in this
study.

5.3.3.1.2 Bush encroachment

Because of the abundance of bush, the negative impact of bush on water resources or land
productivity, and the growing interest in biofuels OERTZEN (2009a, p. 20) pointed out that
there are many opportunities for bush-to-energy, charcoal or biochar projects in Namibia.
According to KLERK (2004, p. xi ff.), bush has encroached® on about 26 million ha of
woodland savannas which resulted in a loss of land productivity by 100%. The main
encroacher species are: False Umbrella Thorn (Acacia reficiens), Black Thorn (Acacia
mellifera), Sickle Bush (Dichrostachys cinerea), Purple-pod Terminalia (Terminalia
prunioides), and Yellowwood (Terminalia sericea). A study by the consulting company
COLIN CHRISTIAN & ASSOCIATES (2010a, p ii f.) stressed that bush encroachment has
reduced Namibia’s beef production by 50-80% compared to 1950. The bush encroachment
species have also an impact on groundwater resources. According to the study, the loss of
water through encroacher species results in 12 million m® for a 5,000 ha farm. If bush is
thinned out to the optimum density*' about 6 million m* of groundwater could be saved®.

Due to its negative impacts bush encroachment is seen as an undesirable development.

0 “Bush encroachment is the invasion and/or thickening of aggressive undesired woody species,
resulting in an imbalance of the grass:bush ratio, a decrease in biodiversity, a decrease in carrying
capacity and concomitant economic losses” (KLERK, 2004, p. 2)

*" KLERK (2004, p. xiv) uses tree equivalents (TE) to determine the optimum level. A TE is a bush/tree
of 1.5 m height. The number of TE per hectare should not exceed twice the long term average rainfall.
As TE is difficult to determine COLIN CHRISTIAN & ASSOCIATES (2010b, p. xi) proposed in an EIA
on the usage of bush as fuel in a cement factory to keep all large and protected trees and 50% of the
bush.

*2 Three different methods were used to calculate the loss of water: annual growth of biomass and
respective water consumption (12.45 million m3), transpiration rate of tree equivalent (11.98), and
foliage coverage (11.72). Example: growth of biomass was estimated to be 1660 kg/ha (only wood, no
grass). Water consumption was estimated to be 1500 I/kg biomass. There were no exact data on
water consumption for the bush species. Thus, the study used data from the Prosopis trees which
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However, instead of considering bush encroachment to be a liability it could also be regarded
as a comparative advantage. Several private and public small scale initiatives which use the
bush as raw material have already been started in the bush encroached regions, such as
Otjozondjupa and Kunene.

Two companies use the bush to produce wood briquettes. Together, they employ about 50
people for harvesting, chipping, and processing the bush. However, as the actual debushing
is heavily mechanised, it does not provide many employment opportunities.

As According to DIECKMANN/MUDOWA (2010, p. 1), about 50-60,000 t of charcoal are
produced annually. The Namibian charcoal industry is a growing sector and was worth 75-
100 million N$ in 2004. It is labour intensive and provides job opportunities to unskilled
labourers but because the industry is unregulated and informal, workers do not benefit from
labour legislation and health and safety regulations. The main markets are the leisure
industry in Europe and South Africa but charcoal is also already utilized in a silicon smelter in
South Africa. The charcoal production methods are not efficient and emit greenhouse gases
which could be avoided by more efficient methods.

In the Kunene region a 250 kW bush-to-electricity gasification power plant was inaugurated
in December 2010. According to the project consultant, the plant once it starts operating will
clear 480 ha of bush annually*®. A 10 year harvesting cycle was assumed. The gas is used to
generate electricity which is fed into the national electrical grid. As manual or semi-
mechanised harvesting methods are applied, the plant was to generate 21 full-time jobs*.
According to DRFN (2012e), the capital investments totalled 14,000,000 N$. Such a project
could also be envisaged to provide electricity to off-grid settlements. DRFN/BRADLEY-
COOK (2008, p. 8) calculated for a 0.5 MW wood gasifier a reduction potential of 4,000
tCO2e per year but did not consider in the calculation emissions which were caused by
project activities, such as consumption of fuel or electricity on site and transport of biomass.
It can be assumed that a 250 kW gasifier would reduce emission less than or in the range of
2,000 tCO2e. According to an employee of GIZ, who was involved in the project, the plant
operated only for a couple of month and was then stopped by the operator as the special
feed in tariff negotiated with the Namibian power supplier was not high enough to operate the
gasifier on a commercial basis. A site visit showed that the thermal energy was not used at
all and the generated electricity was partly used to actively cool down the gas before it was
filtered and entered the generator. According to the project consultant, the electricity output

need 1700 I/kg. It was assumed that the bush needs less water and the consumption was reduced by
200 I/kg. The total water loss was then 1500 I/kg * 1660 kg/ha * 5000 ha.
*® The calculation was done based on the following criteria: bush density 15t/ha, thinning rate 50%,
plant requirement 9 t (including waste) of wood per day, moisture content 35%, 260 working days per
ear. (9 [t/d]/ (15 [t/ha] * 0.5 * (1-0.35))) * 260 [d/a] = 480 [ha/a].

* According to OERTZEN (2012, p. 51), to harvest 4,400 t per year requires 42 workers using axes or
pangas, 13 labourers using bush cutters, and 1 fully-mechanised bush harvester.
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could be almost doubled if thermal energy was used, too. SOUTHERN AFRICAN
INSTITUTE FOR ENVIRONMENTAL ASSESSEMENT (2010, p. 7) conservatively estimated
that there is a potential of between 60 and 160 such plants in Namibia. This could add up to
over 3,000 permanent employment opportunities. The number of potential plants could be
even larger. According to KLERK (2004, p. 8) there were 6,283 commercial farms in bush
affected areas in Namibia. CBEND would produce about 0.001 TWh per annum®. According
to NAMPOWER (2012, p. 4) the Namibian electricity consumption was 4.2 TWh*® between
July 2011 and June 2012 (including transmission line losses). Even with 100 such plants, the
electricity produced would be less than 2.5% of the electricity consumption. Small scale
gasifiers do not help much in Namibia becoming independent from electricity import.

Another private investor in the region tested the torrefication of wood which could then be
used in Namibian power plants. In an environmental assessment SCHULTZ (2011, p. 11 ff.)
stated that 200 t of torrefied wood requires about 400 t to be harvested which will clear an
area of about 12,900 ha per year considering a harvesting ratio of 80% and a harvesting time
of 8 month per annum. The assessment was further based on a bush density of 14 t/ha*’.
For harvesting and plant operations 300 workers are needed. The investor claimed that a 5
hrs test with the torrefied wood in the Van Eck coal power plant in Windhoek in November
2010 led to excellent results and that a large scale rollout of torrefication would result in
25,000 additional jobs. Yet, this number has not been verified by an independent
investigation. No further actions have been taken by the Namibian electricity company.

According to a representative of a Namibian logistics company, the company was
approached by several European power companies which had indicated interest in the bush
as a source of energy. One German power company already started to evaluate if bush
wood could be used in Namibian power plants but stopped because the Namibian electricity
company lost interest. This project was initially motivated by CDM. A Namibian private
investor started to evaluate the feasibility of large scale production of wood chips for
European power plants but stopped, too, because of lack of finances.
STEAG/TRANSWORLD CARGO (2013, p. 53 f.) concluded in a study that the cost to
generate electricity from biomass (wood chips) in a small scale power station (5 MW) in the
bush encroached area would be in the range of 1.0 to 1.1 N$/kWh. The price for the biomass
raw material was assumed to be not higher than 50 N$/t. As mentioned before Namibia
imports a large amount of electricity. According to MONGUDHI (2013, p. 1 f.) the price for
imported electricity ranged between 0.14 US$ (about 1.4 N$) and 0.19 US$ (about 1.9 N$)*.
This implies that a biomass power station would already be competitive. Based on the

50.001 [TWh] = 250 [kW] * 16 [h/d] * 260 [d/a]

6 Electricity fed into the grid

712,857 [ha/a] = (400 [t/d] / (14 [t/ha] * 0.8)) * 360 d/a
*®1US$=9.9N$
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electricity demand of 1,800 kWh per inhabitant and year, STEAG/TRANSWORLD CARGO
(2013, p. 51 ff.) proposed 5 MW decentralised power stations (operation hours: 7,500) for
Okahandja, Otjiwarongo, Grootfontein, Tsumeb, Otavi and Gobabis. The 6 power plants
would cover about 5% of the electricity consumption in 2012. To operate one power plant a
harvesting area between 5,000 and 14,000 ha would be needed if 50% of bush would be
used. Based on a 10 year harvesting cycle, an area of between 75,000 and 105,000 ha per
power plant would be required.

A new cement factory in the region of Otjozondjupa uses bush wood as fuel for its cement
production process. The objective of the company is to replace 73-79% of coal per annum.
The company already evaluated if the project was eligible for CDM. According to a
representative of the company, the preliminary examination showed that the project would
not meet with the economic additionality requirement. The project is financially viable even
without CDM funding. An EIA by COLIN CHRISTIAN & ASSOCIATES (2010b, p. 101 ff.) of
that project concluded that it will generate 40-45 permanent employment opportunities. The
harvesting and preparation of the wood chips are highly mechanised as the 85,000 t/a
needed could not be harvested efficiently by manual labour. Therefore, the project has only a
limited effect on employment. However, the report also stated that indirect employment
opportunities might be created as farmers have to conduct aftercare to control the re-growth
of the bush which requires manual labour. Additionally, as productivity of the land increases
more cattle can be kept. This will also contribute to employment generation in downstream
operations, such as the beef industry and the transport sector. Yet, COLIN CHRISTIAN &
ASSOCIATES (2010b, p. 34) also stated that only 4,250 ha of bush land per year would be
needed to meet the energy requirements of the cement factory.

According to GIZ/AGRA (2012, p. 4), most de-bushing projects are either research projects,
small scale projects on farms and in national parks or smaller industry projects. Comparing
the area needed to operate the described initiatives with the 26 million ha of bush
encroached farmland suggests that a real impact on national water resources and farm
productivity can only be achieved if bush is used at a larger scale. Large scale debushing
has to apply mechanised harvesting methods which do not generate many new jobs. Yet,
employment opportunities might be created for other economic activities, such as meat
processing, transport, etc. Using the bush might also have an impact on Namibia's
greenhouse gas emission balance. According to MET (2011a, p. 52 f.) the growth of woody
biomass for the bush encroached area was 13.4 Mt in 2004. That would be about the amount
of bush that could be harvested without adding to the global greenhouse gas emission
balance. The regrowth of bush depends on aftercare measures taken by the farmers. If they
take proper measures to avoid the bush from encroaching the land again, the usage of bush
will not be sustainable and Namibia's capacity to remove CO2 from the atmosphere will
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diminish over time. With this respect, a representative of the agricultural sector stressed that
the open question will be: “do we get farmers to do energy farming or is our main target to

increase agricultural land?”

Large scale debushing requires strong financially partners from the private sector or the
national public sector. Regional councils and local authorities can only play a supportive role,
lobby for attractive feed-in-tariffs or facilitate and promote investments. As will be shown
later, they do not have the knowledge and the financial means to engage in such kind of
projects on their own.

5.3.3.1.3 Energy efficient stoves

59.6% (about 221,000 households) of households in Namibia use wood for cooking (see
Table 11). According to the DRFN (2012a), energy efficient wood stoves could reduce the
amount of wood needed by more than half. According to MET (2011a, p. 38 ff.), about 1,330
Gg CO2 were released in 2004 by using fire wood (cooking, heating, lighting, etc.).
Especially for women, this will have an immediate impact on the quality of life. They are the
ones who traditionally collect wood. According to the THE NAMBIAN (2012), a woman from
an informal settlement near Windhoek spends half a day collecting enough wood to meet the
demand for a day. However, the author of this thesis would like to caution against over-
interpreting the time savings with respect to economic value. Most of the women are

unemployed and it is questionable if they can use the time to generate additional income.

“Depending on the baseline fuel and stove efficiencies, a number of at least 5,000 efficient
stoves will be needed to justify CDM” (MULLER et al., 2010, p. 30). They assumed a CER
price of 12 Euro. Registered CDM projects by other host countries plan to distribute 12,500
stoves and more (see Table 9).

Ref. [Title Host 1st credit |[Credit |ktCO2e |Unitto be |Replacing |Methodology
country (period period |over distributed/i
ktCO2e/yr |in yrs |credit |nstalled
period

2711 |Efficient Fuel Wood Stoves for Nigeria 31 10 313 12,500|fuel wood |AMS-II.G.
Nigeria

2969|CDM Lusaka sustainable energy |Zambia 130 10/ 1,300 30,000(fuel wood [AMS-I.E.
project 1

4478|Improved Cook Stoves CDM India 43 10 426 21,500(fuel wood |AMS-II.G.
project of JSSMBT

4530|Efficient Fuel Wood Cooking Nepal 20 10 199 22,920|fuel wood |AMS-II.G.
Stoves Project in Foothills and
Plains of Central Region of Nepal

4772|Improved Cook Stoves CDM India 47 10 467 21,500(fuel wood |AMS-II.G.
project of Samuha

Table 9 Registered energy efficient stove CDM projects
Source: Adapted from FENHANN (2012) and UNFCCC (2012a)
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Traditional stoves for cooking consist of three stones around a fire on which a kettle or pan is
placed. They are not very fuel efficient. More efficient stoves have been introduced to
Namibia. They range from homemade stoves consisting of an old paint drum to more
elaborated stoves, like the Tso Tso stove, the Vesto stove or the Ezy stove. The stoves
decrease the lateral emission of heat and therefore need less wood. MME (2007, p 111)
estimated that only about 2,000 stoves were already in use in Namibia.

Several organisations and programmes have already supported the use of these stoves in
Namibia. A number of community driven programmes were supported by the Global
Environmental Facility (GEF), like the Uukumwe stove project (2009 — 2011) with 50,000
US$ or the Tso Tso project in Aus (2009 — 2011) with 48,000 US$. A UNDP supported
Community Based Adaptation Programme promoted the Ezy stove in northern Namibia. The
Ezy stove costs 150 N$ and if subsidised 30 N$. According to CONSULTING SERVICES
AFRICA (2012, p. 48), the Tso Tso stove would cost about 300 N$. SGP THE GEF SMALL
GRANT PROGRAMME (2012) reported that for the Aus project “the stove has been found to
be a little more expensive than anticipated and therefor the sustainability is still in question”.
A report for the Uukumwe project could not be obtained.

According to a representative of a NGO, the NGO has already donated 150 Ezy stoves all
over Namibia, and the organisation wanted to apply for CDM. The NGO planned to produce
400,000 stoves for 200,000 households in Namibia at a subsidised level. Taking into account
that only 221,000 households use wood for cooking, the NGO would cover about 90% of the
total market size. That seems quite an unrealistic assumption. According to a representative
of a German power company, an energy efficient stove project in Zambia is the company's
most expensive CDM project (per CER) and requires extensive support. The company
planned to distribute 30,000 stoves.

CONSULTING SERVICES AFRICA (2012, p. 48) estimated that an initiative to produce and
distribute energy efficient stoves (TsoTso) in the region of Otjozondjupa would generate
about 10 full-time jobs under optimal conditions. The calculation was based on a market
demand of 10,000 stoves, a lifespan of a stove of 2 years, a production rate of 2 stoves per
worker per day and 240 working days per year. The 10,000 stoves would reduce 67% of the
wood consumption and cut emissions down by 18,500 tCO2e per annum. Considering the
same conditions but taking into account a market share of 10-15% (22,100 to 33,150
households) country-wide would result in 46 to 69 full time jobs.
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5.3.3.2 Wind power

According to MENDELSOHN et al. (2009, p. 92), wind is a predominant feature of the coastal
areas. Calms prevail in the central northern regions. 41% of the days in Grootfontein are
calm, whereas at the cost in Llderitz only 8% and in Walvis Bay only 16% of the days are
without wind. Thus, large wind energy projects are investigated along the coast in Lideritz
and Walvis Bay. 44 MW of wind power is scheduled to be installed by 2014 near Luderitz,
and a conditional licence to produce 60 MW of wind power in Walvis Bay has been granted,
too. None of the projects have applied for CDM funding. Wind is also used to power water
pumps. MME (2007, p. 113) estimates that there are more than 30,000 wind-only or
wind/diesel hybrid pumps and more than 10,000 diesel pumps installed in Namibia.

MME (2006, p. 43) calculated how many emissions could be saved by replacing a diesel
pump with a solar pump. It assumed that a 3 kW diesel pump consumes 0.77 I/h. With an
expected hydraulic load of 1000 m*d (flow rate: 2.8 m%nh, drilling depth 100m), the pump
would run about 3.5 h/d. The diesel consumption per year would be calculated as 3.5 h/d *
365 d * 0.77 I/h = 1000 | = 850 kg/a. The study sees a market potential of 1000 to 2000
pumps. The study estimates emission reduction of 2.6 tCO2. However, the study does not

consider methane gas and nitrous oxide.

5.3.3.3 Solar power
5.3.3.3.1 Electricity production

MENDELSOHN et al. (2009, p. 76) showed also that large parts of Namibia receives solar
radiation of between 5.8 to 6.2 kWh/m?day which is almost twice the amount received by
Germany which is between 3.0 to 3.8 kWh/m?/day. A small solar and diesel powered hybrid
mini-grid system was installed in Tsumkwe which is a settlement of 700 inhabitants in the
east of Otjozondjupa. The settlement is located about 180 km from the next access point to
the electricity grid. In the past, power was generated by three diesel generators only and
then fed into a mini-grid. As a second source of energy photovoltaic panels were installed
and connected to the local grid. According to DRFN (2012b), 70 households, 20 institutions
and 15 businesses will have access to 24 hrs of electricity. The capital investments
amounted to about 26 million N$. According to MRLGHRD (2012), 75% of the costs of the
200 kW hybrid power plant were borne by the EU, 14% by Nampower and 11% by the region
of Otjozondjupa. The project did not apply for CDM funding. UNDP (2006, p. 73) highlighted
that a 155 kW small scale solar photovoltaic installation has a payback period for the total
transaction costs of more than 38 years if the CER price is 5 US$. The payback period
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shrinks to about 13 years if the CER price increases to 15 US$. According to DRFN (2012b),
there are more than 3,800 unelectrified rural settlements in Namibia which will stay off grid
for the next 20 years. However, there is no data available with respect to the population or
household density of these settlements.

Solar home systems are small island systems which use photovoltaic panels to produce
electrical energy for individual households. The systems are used to provide lighting, operate
radios and charge mobile phones. According to SVK-CDM TECHNOLOGIES (2008, p. 2),
more than 100,000 installations are necessary for a viable CDM project. The MINISTRY OF
ENVIRONMENT CAMBODIA/UNEP (2010, p. 41) calculated that in the case of Cambodia
33,000 units are required to overcome the transaction costs and that a minimum of 10,000

tCO2 emissions need to be reduced for a viable CDM project®

. Yet, the registered solar
home system CDM projects by other host countries plan to install more than 100,000 units

(see Table 10).

Ref. |Title Host 1st credit |Credit |ktCO2e (Unit to be |Replacing [Methodology
country (period period |credit |distributed/
ktCO2e/yr |in yrs |period [installed

182|“Photovoltaic kits to light up rural Morocco 39 10 386 101,500 |diesel AMS-1.A.
households in Morocco”

2699|D.light Rural Lighting Project India 30 10 301 1,000,000|kerosene  |AMS-1.A.

2279|Rural Education for Development India 21 10 211 180,000 |kerosene |AMS-1.A.

Society (REDS) CDM Photovoltaic
Lighting Project

Table 10 Registered solar home system CDM projects
Source: Adapted from FENHANN (2012) and UNFCCC (2012a)

It can be assumed that Namibian households which do not use electricity for lighting are not
connected to the grid or suppress demand. About 37% (137,000 households) of the
households in Namibia use electricity (see Table 11).

That means that the theoretical market size for photovoltaic panels in Namibia would be
about 235,000 households. These households are using candles, paraffin, wood, gas, or
kerosene for lighting. Taking into consideration the required 100,000 installations mentioned
by SVK-CDM TECHNOLOGIES that is more than twice the amount of installations needed.
However, a barrier for Namibia might surely be the initial costs for private households.
According to SOLAR AGE NAMIBIA (2012), a typical solar home system would cost between
5,000 and 30,000 N$ (depending on energy demand). Larger systems for farms would cost
up to 100,000 N$. An investor plans to start a pilot project in 2013 to provide 1,000 portable
mini-solar-sets to rural households over a period of 2 years. Depending on the capacity (60

* The difference in required installations seems to be striking. The Cambodian report does not
indicate on what CER price the evaluation is based on. However, the MINISTRY OF ENVIRONMENT
CAMBODIA/UNEP (2010, p. 56) mentioned a CERs price of over 12 Euro in the report. Thus, it was
assumed that the assessment was based on an income of 12 Euros per CERs. The SVK-CDM
TECHNOLOGIES study based its estimation on CER price of 12 US$.

94



W, 300 W) the set costs 1,000 N$ or 3,000 N$. The investor stressed that the 1,000 sets
would reduce 84 tCO2 per annum. According to NPC (2006, p. 33), 28.9% (about 107,000
households) of Namibian households depend on subsistence farming as the main source of
income. They might not be in the position to bear the initial costs for a solar home system.
That means that the potential market size shrinks to about 128,000 households. GRN et al.
(2007, p. 30) estimated a demand of 9,000 systems for Namibia which is far below the
33,000 units mentioned by the MINISTRY OF ENVIRONMENT CAMBODIA/UNEP. They
would amount to a reduction of 1,719 tCO2e per annum (based on 50 W modules which are
to avoid emission of 0.191 tCO2e per module and annum). Again this is far below the
minimum emission reduction requirements for a viable CDM project figured out by the
MINISTRY OF ENVIRONMENT CAMBODIA/UNEP. According to PINPOINT ENERGY
NAMIBIA (s.t., p. 60), the installation of a solar home system would require 4 human days.
Assuming 240 working days per year, the 9,000 installation would result into 150 human
years. If 1,800 installations would be installed per year about 30 jobs over a period of 5 years
would be generated™. It is questionable, if 4 days are needed to install a small and basic
solar home system. Thus, the number of generated jobs might be much lower.

Region Households HH with electricity HH without HH using wood for HH with access to
(HH) or solar electricity cooking piped water

No. % No. % No. % No. % No.
Caprivi 18,607 20.5 3,814 79.5| 14,793 89.3 16,616 441 8,206
Erongo 27,713 78.6 21,782 21.4 5,931 13.7 3,797 93.2 25,829
Hardap 16,365 55.2 9,033 44.8 7,332 52.4 8,575 87.8 14,368
Karas 15,570 56.4 8,781 43.6 6,789 33.3 5,185 93.4 14,542
Kavango 32,354 15.6 5,047 84.4 27,307 87.6 28,342 38.0 12,295
Khomas 64,918 72.0 46,741 28.0| 18,177 7.4 4,804 98.3 63,814
Kunene 13,365 30.3 4,050 69.7 9,315 83.3 11,133 59.6 7,966
Ohangwena 37,854 5.0 1,893 95.0| 35,961 92.0 34,826 46.0 17,413
Omaheke 13,347 28.2 3,764 71.8 9,583 771 10,291 82.1 10,958
Omusati 39,248 8.0 3,140 92.0| 36,108 92.2 36,187 60.7 23,824
Oshana 31,759 24.7 7,844 75.3| 23,915 59.4 18,865 96.3 30,584
Oshikoto 31,871 16.5 5,259 83.5| 26,612 85.6 27,282 70.4 22,437
Otjozondjupa 28,707 55.6 15,961 444 12,746 54.0 15,502 92.0 26,410
Namibia 371,678 36.8 136,778 63.2| 234,900 59.6| 221,520 75.0| 278,759
Urban 150,533 70.9 106,728 29.1 43,805 17.7 26,644 99.3 149,479
Rural 221,145 13.7 30,297 86.3| 190,848 88.0 194,608 58.4 129,149

Table 11 Households in Namibia which have access to electricity, use wood for cooking, and have access to piped water™
Source: Adapted from NPC (2006)

Photovoltaic panels are also used to operate water pumps in Namibia. MME (2006, p. x f.)
estimated that there are about 30,000 boreholes with a hydraulic load of less than 3,000
m*/day®?. For these boreholes photovoltaic pumps would be more cost effective than diesel
pumps and depending on the load would break even within less than 6-8 years in average.
With a load of about 250 m*/day the breakeven point would even be reached within one year.
Yet, the report mentioned also that only 1,220 photovoltaic water pumps had been installed.

*® The calculation does not consider after sales service.
°! Differences are caused by round-off errors.
°2 Daily hydraulic load [m*/day] = daily flow rate [m®day] * head [m].
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Only 225 were installed in 2005. The demand seems to be comparatively weak. An earlier
report by MME (2005, p. 48 f.) mentioned that photovoltaic pumps can be used most
effectively at boreholes with a hydraulic load of 750 m*day to 2250 m*/day and a total head
not exceeding 150 m. There are about 15,750 boreholes in Namibia with a total head of less
than 5 m. In these cases the payback time would be between 18 and 24 months. Depending
on the requirements, a photovoltaic pump would cost between 24,000 N$ (daily water
delivery 7,000 litre and a head of 50 m) and 110,000 N$ (50,000 litre /50 m).
MICHAELOWA/PUROHIT (2005) stated that a CDM project to replace electric and diesel
pumps with photovoltaic pumps in India is not viable as the mitigation costs were higher than
24 €/CER.

5.3.3.3.2 Solar water heater

In the Off-grid Energisation Master Plan for Namibia, SCHULTZ/SCHUMANN (2007, p. 21)
omitted solar water heaters because the authors claimed that most of the rural households
do not have access to piped water. Yet, according to NPC, 99.3% (149,000 households) of
urban households and 58.4% (129,000) of rural households have access to piped water (see
Table 11). Nevertheless, many households in informal or rural settlements and former
townships share communal water taps and water has to be transported from there in buckets
and bottles. However, it can be assumed that in towns many people have access to piped
water within their houses. Many of them might also have the financial means to cover the
initial investments. According to SOLAR AGE NAMIBIA (2012), the price for solar water
heaters ranged between 14,000 and 22,000 N$. The breakeven point will be between five
and seven years. DRFN (2012d) estimated that there are about 100,000 electrical geysers in
Namibia and the investments into a solar water heater amortize between three to five years.
GRN et al. (2007, p. 30) saw a potential for 15,000 water heaters (200 | tank) in Namibia.
Based on the assumptions that 40% of new buildings will be equipped with solar water
heaters and 2% of old electrical geysers will be replaced EMCOM (2005, p. 37) estimated
there will be about 36,000 solar heaters in Namibia in 10 years. EMCOM (2005, p. 3)
assumed that emissions are reduced by 1.72 tCO2e per water heater (for a solar heater with
a 200 | tank) and annum. Existing CDM projects in other countries planned to install 16,000
and more water heaters. MULLER et al. (2010, p. 19) stated that at least 5,000 solar water
heaters would have to be distributed as a lower number will not justify the CDM transaction
costs. They assumed a price of 12 €tCO2. Considering a crediting period of 10 years and a
CER price of about US$ 15 the SVK-CDM TECHNOLOGIES (2008, p. 28) calculated a
positive cash flow for 8,613 installations for a potential CDM project in India.
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PINPOINT ENERGY NAMIBIA (s.t., p. 59) estimated that 4 human days are needed locally
to install solar water heaters. Considering 240 working days per year, 15,000 installations
would add up to 250 human years. Under the assumption that 3,000 water heaters are
installed per year this would result in 50 jobs over a period of 5 years®. MET (2011a, p. 96)
stated that if all electric water heaters are replaced by solar water heaters energy demand
would be reduced by 156 GWh over a period of 10 years. With an average annual energy
consumption of 15.6 GWh energy consumption would drop by 0.3% compared to the overall
energy consumption between June 2011 and June 2012

As the costs for solar water heaters are comparatively high and require houses to be directly
connected to the public water supply a programme to promote these heaters would not target
the poorer stratum of society.

Ref. |[Title Host 1st credit |Credit |ktCO2e (Unitto be |Replacing [Methodology
country |period period |over distributed/
ktCO2e/yr |in yrs |credit installed
period
4024|iHOT - | water heating service India 28 7 198(16,000 electricity AMS-I.C.
(collector
size: 4m?)
5004 [iHOT - IV water heating service India 29 7 204]16,000 (4m°)|electricity AMS-I.C.
4659(Solar water heater programme Tunisia 7.2 10 72(30,000 per |electricity AMS-I1.C.
(PoA) annum
4302|SASSA Low Pressure Solar Water |South 118.4 10 1184(59,000 per |electricity AMS-I1.C.
Heater Programme (PoA) Africa CPA (~1m?) |and
kerosene

Table 12 Registered CFL projects
Source: Adapted from FENHANN (2012) and UNFCCC (2012a)

5.3.3.3.3 Solar cooker

Solar cooker are already used for cooking, boiling and baking in Namibia. According to MME
(2005, p. 34 ff.), two main types were in use: solar box cookers and parabolic concentrators.
The price for cookers ranged between 500 N$ and 800 N$. Between 1999 and 2004 in
average 80 cookers were sold annually. According to MME (2007, p. 111), there were about
600-700 solar cookers in Namibia by 2007. The demand for solar cookers seemed to be low
in Namibia. Several other CDM host countries already registered solar cooker projects (see
Table 13).

In traditional Namibian households three warm meals are prepared daily. Solar cookers in
Namibia could only be used for the preparation of lunches and early evening meals. If wood

is used for cooking the usage of solar cookers will reduce its consumption by only 30-40%.

The only registered solar cooker project which replaced fuel-wood was the Aceh project in
Indonesia which aimed at reducing 3,500 tCO2e per annum. However, a monitoring report by

%3 The calculation does not consider after sales services.
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TRIFELLNER (2007, p. 13) revealed that the Aceh project reduced only 1,077.4 tCO2e
between January 2006 and October 2007. A Namibian consultant who was involved in the
introduction of solar cookers in Namibia estimated that one person could manufacture 10-20
solar cookers per week (depending on the level of skills). Considering 48 working weeks per
year one person would produce between 480 and 960 solar cookers per year. The Namibian
consultant also stressed that a solar cooker increases the duration of the cooking process
considerably and thus requires thorough planning of the meals. Because of the low number
of solar cookers in Namibia which indicates that there is little interest in its technology and
the time it takes to cook a meal it is believed that the market for solar cookers will remain a

niche market.

Title Host 1st credit |Credit |ktCO2e (Unitto be |Replacing [Methodology
Ref. country |period period |over distributed/i
ktCO2e/yr |in yrs |credit nstalled
period
218|CDM Solar Cooker Project Aceh 1 |Indonesia 3.5 7 24.5 1,000|wood fuel AMS-I.C.
2307 |Federal Intertrade Pengyang Solar [China 35.7 10| 357.28 17,000|coal AMS-I1.C.
Cooker Project
2311 |Federal Intertrade Hong-Ru River [China 35.7 10| 357.23 17,000|coal AMS-I1.C.
Solar Cooker Project
5106|Heqing Solar Cooker Project I China 143.7 10| 1437.62 49,000|coal AMS-I.C.

Table 13 Registered solar cooker CDM projects
Source: Adapted from FENHANN (2012) and UNFCCC (2012a)

5.3.3.4 Biogas

5.3.3.4.1 Household biogas digester

Biogas digesters are used to produce biogas from human waste, animal waste, and
agricultural substances to provide gas for cooking, lighting and electricity generation. Many
installations can already be found in countries like India, Brazil, and China where manure
from cattle, poultry or pigs is used to produce biogas. There were about two million cattle in
Namibia (see Table 15). Half of them were in the Northern communal areas. Yet, according
to MME (2007, p. 112), there were less than 20 biogas digesters installed in Namibia.
According to GTZ (s.t.,, p. 11), unheated biogas digesters work satisfactorily where mean
annual temperatures are above 20°C. According to MENDELSOHN et al. (2009, p. 78), this
is the case in almost all parts of Namibia. MUELLER et al. (2010, p. 22) mentioned that two
to three cows are needed per household and that the cattle must be partially kept in stables.
For OTIM et al. (2011, p. 544 ff.) four to six cows are needed to produce enough gas for
cooking and lighting for a household consisting of six to eight people in Uganda. According to
NPC (2006, p. 16), the average household size in rural areas in Namibia is 5.4 persons.
Thus, it can be assumed that roughly the same number of cows is needed to provide enough
gas for an average Namibian household. OTIM et al. (2011, p. 544 ff.) highlighted that the

cows in Uganda are moved far from home to graze. That is also the case in the communal
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areas of Namibia. During the night the cattle is moved back to kraals very close to the house.
There are already several domestic biogas digester CDM projects registered in other
countries (see Table 14).

Ref. [Title Host 1st credit |[Credit |ktCO2e |Unittobe |Replacing |Methodology
country |period period |credit distributed/
ktCO2e/yr |inyrs |period |installed
121|Bagepalli CDM Biogas India 20 7 137 5,500|wood fuel AMS-I.C.

Programme

5416|Biogas Support Program - Nepal [Nepal 56 7 395 20,348 |wood fuel AMS-I.E.
Activity-4

3779|Accion Fraterna Biogas CDM India 49 7 340 15,000(wood fuel AMS-I.E.

project for rural communities in
Anantapur, Andhra Pradesh

139|Biogas Support Program - Nepal |Nepal 47 7 328 9,688|wood fuel AMS-I.C.
(BSP-Nepal) Activity-2

136|Biogas Support Program - Nepal |Nepal 47 7 329 9,706|wood fuel AMS-I1.C.
(BSP-Nepal) Activity-1

3541 (Social Education and India 15 7 106 5,000|wood fuel AMS-1.E.

Development Society (SEDS)
Biogas CDM project for the rural
poor

Table 14 Registered domestic biogas digester projects
Source: Adapted from FENHANN (2012) and UNFCCC (2012a)

About 125,000 households in Namibia own cattle. South of the veterinary cordon fence there
are many large commercial freehold farms. These farms do normally not keep their cattle in
stables during the night. The cattle roam comparatively freely around on the farmland. North
of the fence there were about 65,500 cattle owning households in the regions of Caprivi,
Kavango, Ohangwena, Omusati, and Oshana (see Table 15)**. The number of cattle in these
regions adds up to about 632,000. It is kept in kraals close to the house during the night.
However, a Strategic Environmental Assessment (SEA) for proposed poverty reduction
activities in Namibia discovered that in the Northern regions “the number of livestock owned
per household [...] vary tremendously [and] areas that traditionally lack accessible water for
livestock have far less livestock per household than those that [have access to water
resources and that in certain areas] there are more households without cattle than
households with cattle” MILLENNIUM CHALLENGE CORPORATION (2008, p. 4-4). This
makes it difficult to assess the number of households which have enough cattle to
economically operate a biogas digester. However, if only 25% of the households in the north
own more than the required number of cattle and keep it close to the house during the night
then this provides a potential of about 16,000 biogas digesters.

According to the MINISTRY OF ENVIRONMENT CAMBODIA/UNEP (2010, p. 40), a
household biogas digester would cost between 450 to 500 US$. That is in line with
MUELLER et al. (2010, p. 23) who stated that low-tech digesters in the tropics cost between

200 and 400 €. These costs need to be compared with the benefits of having gas readily

** Please note that the two northern regions of Kunene and Oshikoto were not included as large parts
of the land were still freehold land and owned by commercial large scale farms (especially in the
constituency of Guinas in Oshikoto and the constituencies of Outjo and Kamanjab in Kunene).
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available for lighting and cooking. The manure mainly decomposes aerobically in kraals and
in the veld. Thus, CERs cannot be gained using controlled anaerobic digestion of manure.
CERs can only be earned if the digesters replace wood as fuel. Yet, many households in the
North use cattle dung from the kraals or the veld as fuel for cooking.

Region Households | HH owning cattle Cattle Assuming that 25% of HH
(HH) own more than 7 cattle
No. % No. No. Cattle/HH owning cattle | No. of HH

Caprivi 18,607 62.8 11,685 110,200 9.4 2,921

Erongo 27,713 15.9 4,406 35,200 8.0 1,102

Hardap 16,365 13.0 2,127 36,900 17.3 532

Karas 15,570 16.5 2,569 23,700 9.2 642

Kavango 32,354 36.5 11,809 199,500 16.9 2,952

Khomas 64,918 28.2 18,307 124,400 6.8 4,577

Kunene 13,365 41.9 5,600 255,200 45.6 1,400

Ohangwena | 37,854 44.9 16,996 111,500 |6.6 4,249

Omaheke 13,347 38.4 5,125 340,400 [66.4 1,281

Omusati 39,248 37.2 14,600 180,500 12.4 3,650

Oshana 31,759 32.7 10,385 30,200 2.9 2,596

Oshikoto 31,871 45.8 14,597 165,100 11.3 3,649

Otjozondjupa | 28,707 24.9 7,148 382,200 |53.5 1,787

Namibia 371,678 33.7 125,255 | 1,995,000 |15.9 31,339

Table 15 Households depending on subsistence farming and households owning cattle in northern regions in Namibia
Source: Adapted from NPC (2006) and Mendelsohn et al. (2009) and own calculation

5.3.3.4.2 Large scale biogas digester

There are also some larger commercial dairy, pig, and poultry farms in Namibia. Some of
these farms might have anaerobic manure management systems in place and CDM might be
an option. Yet, installations for commercial farms or the industry (e.g. poultry farms,
abattoirs) do not generate much employment and do not have an impact on the alleviation of
poverty. “Large-scale biogas production [...] requires only few well trained technicians, so
employment creation is low” (DRFN 2009, p. 38). CONSULTING SERVICES AFRICA (2012,
p. 63) estimated that two jobs would be generated for a biogas digester on a commercial
poultry farm with 25,000 chicken. One worker would be needed to operate and maintain the
digester and one worker would handle the fertiliser produced by the digester.

Most of the towns in Namibia use waste water treatment ponds which include anaerobic and
aerobic ponds. According to MET (2008, p. 38), there are 31 municipal water treatment
plants in Namibia. As mentioned before the methane emissions from domestic and industrial
waste water was estimated to amount to 2 GgCH4 in 2000. A CDM consultant doubted that
“the emissions would be sufficient to do anything worthwhile like run a generator [or that] the
gas from waste water treatment ponds would create many jobs”. He was sure that the
methane emissions from the ponds had never been measured. The consultant saw only a

CDM potential for treatment plants in Walvis Bay and Windhoek.
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5.3.3.5 Energy efficiency

About 37% (137,000) of the households in Namibia used electricity or solar power for lighting
(see Table 11). The overwhelming rest uses candles, paraffin, wood, gas, etc. Therefore, a
programme to replace incandescent light bulbs with energy saving CFLs would benefit about
137,000 households. In particular in combination with solar home systems CFLs would be
beneficial. MME (2007, p. 88 f.) estimated that CFLs will have an amortisation period of less
than 5 months in Namibia. Current CFL CDM projects are distributing more than 500,000
light bulbs (see Table 16). Assuming a CER price of $US 5, the WORLD BANK (2004, p. 111
f.) calculated that CFL CDM projects would only be commercially viable at an emission
reduction potential of 10,000 tCO2/year. “To achieve emission reductions of 10,000 t per
year [...] more than 60,000 households would need to participate” (MULLER et al. 2010, p.
30). They based their calculation on 6 bulbs per household which would result in the
distribution of at least 360,000 CFLs.

MET (2011a, p. 96) mentioned an exchange programme to replace 900,000 incandescent
light bulbs with CFLs over a period of three years which was to lead to a reduction of energy
consumption by 22 GWh per annum. The exchange started in 2007 but the result of the
project has not been evaluated yet. With that number of CFLs, there was a theoretical
potential for a CFL CDM project in Namibia. According to UNDP (s.t., p. 13) the exchange
programme did not apply for CDM funding because a fast role out of the programme was
desired. GOUVELLO et al. (2008) did not consider Namibia as a CDM host country for
efficient lighting technologies in their study. Because of the low number of households per
region which have access to electricity a local CDM initiative would not be feasible. As CFLs
are not produced in Namibia there would not be any essential impact on employment.

Ref. [Title Host 1st credit |Credit |ktCO2e |Unittobe |Replacing |Methodology
country |period period |over distributed/
ktCO2e/yr |in yrs |credit installed
period

3659|Qiangling CFL Distribution Project |China 33 7 229 1,010,494| na AMS-ILJ.

1754 |Visakhapatnam (India) OSRAM India 27 274 AMS-II.C.
CFL distribution CDM Project 10 450-500,000 | na

2457|Yamunanagar & Sonipat (India) India 41 10 408 530,000| na AMS-II.C.
OSRAM CFL distribution CDM
Project

2476|Pune (India) OSRAM CFL India 30 10 300 525,000| na AMS-II.C.
distribution CDM Project

3404|Rwanda Electrogaz Compact Rwanda 24 10 239 800,000| na AMS-
Fluorescent Lamp (CFL) 11.J.+AMS-
distribution project 11.C.

Table 16 Registered CFL projects
Source: Adapted from FENHANN (2012) and UNFCCC (2012a)
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5.3.3.6 CDM proposals

Numerous studies and reports have been published over the last 10 years to highlight
mitigation and CDM potentials in Namibia (e.g. MET, 2002; MET/UNDP, 2007;
SCHULZ/SCHUMANN 2007; GOUVELLO et al. 2008; JONES et al. 2009; UNDP 2009;
OERTZEN 2009a; HERRMANN/BRUNTRUP 2010; POYRY 2010; MET 2011a).

In a study on low carbon energy projects for Sub-Sahara Africa GOUVELLO et al. (2008, p.
25 ff.) identified 41 potential CDM projects for Namibia. Out of 22 project types considered in
the study the authors deemed seven project types as relevant. Five CDM projects were
identified where combined heat and power could be generated. Three projects to increase
the efficiency of steam systems could also be viable CDM projects. Furthermore, there is the
potential for one project which uses agricultural residue to generate renewable energy. In the
study 30 potential CDM Jatropha projects were identified to produce biofuels for vehicles and
electricity generation. An efficient public transport system for the city of Windhoek would also
qualify for CDM. Another opportunity for CDM projects could be the improvement of charcoal
production. CO2 and CH4 emissions could be reduced by deploying improved charcoal
production technologies. Moreover, the authors highlighted that many other potential projects
were not considered because of lack of data (e.g. hydropower). Without considering the
Jatropha projects the study proposes a portfolio of 11 projects for Namibia remained which
would reduce greenhouse gas emissions by 0.637 million tCO2e/yr.

JONES et al. (2009, p. 25) identified CDM opportunities in the land-use, land-use change
and forestry sector (LULUCF) in Namibia, such as restoration of degraded land through
afforestation/reforestation, afforestation/reforestation on degraded land for sustainable wood
production, methane recovery in animal manure management systems, methane recovery in
agricultural activities at the household/small farm level, etc. The authors stated that there are
approved CDM methodologies for all the mentioned initiatives. However, as mentioned
before methane emissions from manure management are negligible due to farming practises

and aerobical decomposition of manure.

UNDP (2009) investigated the potential of CDM projects in Namibia, too. During the
investigation the following project ideas were identified: wind parks for electricity generation,
biomass power plants, photovoltaic/diesel gensets hybrid power plants, hydropower
electricity generation plants, energy efficiency initiative distributing Compact Fluorescent
Light (CFL) , bundled greenhouse gas emission reduction technologies (including PV solar
home systems, solar water heaters, CFLs, or fuel efficient biomass cooking), biodiesel
production, animal waste conversion to biogas for electricity generation or as fuel for
vehicles, landfill gas extraction for flaring or electricity generation, capturing biogas from

municipal wastewater treatment plants for flaring or electricity production, conversion of
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vehicles to use LPG, industrial fuel switching, for example, to charcoal, efficient charcoal
production, and biochar . The UNDP initiative resulted in the development of Project Idea
Notes (PINs) for a wind farm and the usage of biogas to produce electricity. Projects which
require time consuming coordination with project developers, have a high degree of
complexity, have no approved methodology or are too small to justify monitoring and
validation costs were not considered. The investigation report also highlighted that vehicle
fuel switching, biodiesel production, afforestation/reforestation and gas capturing from
landfills and municipal wastewater treatment plants might offer significant potentials for CDM

in the future.

Up to date several PINs and Project Design Documents (PDDs) have been developed for
CDM projects in Namibia. POYRY (2010, p. 76) lists 8 projects where either Letter of No
Objections (LNOs) have been issued by the DNA, or even PINs or PDDs have been
developed. They include an energy efficient stoves project, a landfill gas recovery for flaring
project, a waste to energy project, a biomass power plant, a geothermal energy and a wind
energy project. According to MME (2007, p. 63), geothermal resources are found in Namibia
along a belt which starts in the south in the Bethanie area and continues north to Otjiwarongo
and then northwest to the Ruacana area. However, “it is unlikely that geothermal energy will
play an important role in an energy supply mix for Namibia [and that there are] insufficient
observations [and] insufficient information [...] to make a sound scientific assessment of the
geothermal potential” (MME 2007, p. 46).

The UNFCCC (2012a) database included several PDDs for Namibian projects. Two PDDs
were developed by a newly established cement production facility in Namibia. One proposal
suggested the use of encroacher bush to replace fossil fuel for the production of cement. The
other proposal reasoned that setting up a cement plant close to the end consumer market
will reduce emissions in the transport sector. Another PDD was developed for the
establishment of a 800 MW gas power plant using combined cycle technology. Two CDM
projects were registered in December 2012: a power generation from biogas project in
Windhoek (Ref. 9310)and a methane recovery and power generation project at the
Kupferberg landfill in Windhoek (Ref. 7535).

Several regional Programmes of Activities (PoAs) which include Namibia were found in the
UNFCCC database as well. Amongst them are a solar LED PoA by a UK company, a small
scale hydro power PoA by a South African entity, and an energy efficient stove PoA by the
South African Regional Carbon Facility. None of them has entered the validation phase.

The chances for viable CDM projects in Namibia are currently minimal mainly because of two
developments. The price for carbon credits has dropped dramatically over the last years. In
many studies on CDM the financial assessment of CDM projects was based on a CER price
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of 12 € and more. According to EUROPEAN ENERGY EXCHANGE (2013) the price for CER
Futures is currently below 0.6 €*°. Small local projects might not earn enough CERs to justify
the CDM transaction costs. The largest market for trading carbon credits is the EU ETS. Yet,
for all projects registered after 2012, EU ETS only allows CERs of these projects to be traded
if they come from LDCs*®. Namibia is an upper middle income country and the trading of
CERs generated in Namibia would not be permitted at EU ETS.

5.3.4 Ranking of CDM potentials with respect to LED
5.3.4.1 Ranking criteria

LED aims at improving the living conditions of people in a territory by providing employment
and income opportunities. This means that any mitigation initiative taken under the umbrella
of an LED programme should contribute to these targets, too. The introduction of
technologies and methods which lead to employment generation somewhere else or do not
have a measurable and sustainable impact on a locality will not be of high priority in a LED
strategy. To use the heat generated in sugar mills to produce electricity, for example, only
benefits the sugar mills but does not have a high impact on employment or the community at
large. The promotion of solar panels or CFLs will not create much employment in Namibia as
the panels and the CFLs are produced outside of the locality. The transfer of new
technologies and skills to a CDM host country is one of the major objectives of CDM.
However, it is doubtful that employment will be generated in a locality if the technology
cannot be handled by local people and companies from outside the locality are needed to
install and maintain the installations. Because of the high unemployment rate preference
should be given to labour intensive projects which use local resources and available skills.
Because of the high poverty rate the focus on LED in Namibia is also on poverty alleviation.
Thus, initiatives which promote products to end-users, such as solar home systems, have to
ensure that the products are affordable by the poor.

The quality of life - especially for the poorer stratum of society - could be bettered by
reducing costs of energy. NPC (2006, p. 105) stated that the average household income in
Namibia is N$ 43,521 and the average per capita income is N$ 8,839°". However, against
the background of the high unemployment rate and a GINI coefficient of about 0.64 it can be

assumed that many households consume much less than the average household income

*® October 23, 2013

*® See also EU (2013)

%" “Household income is derived as the sum of total consumption and non-consumption expenditures
such as for livestock, motor vehicle license, house and land. Savings are not included in computed
household income” (NPC 2006, p. 105).
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indicates. That means any savings for example on wood, paraffin, or electricity could be used
to cover other basic needs. Activities which reduce unproductive time also better the living
conditions of people. For example using energy efficient stoves might mean that women
spend less time collecting wood. The quality of life improves immediately with access to
electricity as it allows the reception of news services like radio or TV.

LED programmes are always looking for affordable quick wins. Especially in developing
countries the public and the private sector often lack the human, financial, institutional and
technical capacities to invest in long-term large-scale projects. Therefore, preferred
mitigation initiatives would encompass projects, which can be mainly managed by local
stakeholders, which do not require high upfront investments, and which immediately show
positive results. Projects which require longer planning horizons, sound feasibility studies,
sophisticated infrastructure, state of the art technologies (e.g. landfill gas projects, biodiesel),
and the development of a whole value chain can only be envisaged by thriving localities.

LED also focuses on projects which catalyse economic development beyond the scope of
the actual project. As mentioned before using bush for electricity generation might create
employment and provides carbon neutral energy but at the same time increases the
productivity of farms and improves the ground water situation. Providing electricity to an
unelectrified settlement could spark economic development as the provision of electricity

generates new business opportunities.

By nature certain projects will rather be handled on national level or will be initiated by larger
private international or national firms like wind parks, hydropower plants, energy efficiency
projects in companies, etc. For example, the lack of attractive feed-in tariffs might render
local investments in alternative energy sources meaningless. It is the task of the national
government to adopt policies which create an enabling environment for such kind of
investments. The construction of photovoltaic parks and mini grids for unelectrified
settlements might require the technical expertise and financial assistance of the national
power company, the national government, or international bi- or multilateral development
organisations. On the other hand projects like energy efficient stoves or solar water heaters
do not necessarily need to be coordinated on national level and the initiation of them is within
the sphere of the influence of the local government.

If a project is of no interest to LED, it does not matter if the project mitigates greenhouse
gases or if the project is viable under CDM. The project will not be considered as an LED
initiative. The criteria to rank projects focused predominantly on LED aspects. The ranking
will be based on weighted criteria (see Figure 5).
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The criteria will be assessed using the aspects defined in the table below.

opportunities

Criteria Value of criterion
Good (3) Satisfactory (2) Poor (1) Not assessable/not
applicable (0)
Employment Employment = 100 Employment = 50 Employment < 50 No real impact on employment

Access to electricity
for off-grid
settlements

Electricity is fed into
mini grid (electricity
supply to whole
settlement)

PV island solutions /
low voltage / not
possible to operate all
household appliances

Electricity is fed into
national grid

No impact on access to
electricity

Affordability

Investments < 1,000
N$ (affordable to
poorer stratum of
society)

Investments >1000 but
< 100,000 N$
(affordable to middle
class

Investments > 100,000 N$
(affordable by larger companies
and farms, etc.)

Acceptance (social
and cultural)

Fully accepted by
society

Social/cultural
obstacles expected

Not accepted at all

Technical and
financial capability of
local government

Project could be
managed by local
government without
national support

Project could be
managed by local
government with some
national support

Project requires
extensive national
support but can still be

managed on local level

Project cannot be managed on
local level

Quick win

Low planning
horizon/low
investments/
resources locally
available

Medium planning
horizon/medium
investments/resources
available in Namibia

Long planning horizon/high
investments/resources not
available in Namibia

Catalytic capacities

Essential impact
beyond scope of
project

Medium impact beyond
scope of project

Low impact beyond
scope of project

No impact beyond scope of
project

Table 17 Assessment criteria

5.3.4.2 Ranking process

In a first step the projects will be rated with respect to the criteria mentioned above. The
rating is based on information given in the previous sections (see also attachment | Table 45
for a short summary). In a second step the weighted criteria (a) are then multiplied with the

rating (b). The sum ), a * b over all criteria is then used to rank the projects (see Table 18).
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Energy efficient stoves, solar home systems, solar water heater, and CFLs seemed to have
some potential to be included in LED initiatives in Namibia. Yet, even these projects
achieved only between 40% and 63% of the possible scores.

Criteria
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Weight (a)| 30 10 10 10 20 10 10 Clel| &
N Rating (b) 2 0 3 1 3 3 0
Energy efficient stoves ab 60 0 30 10 60 30 0 [190/63%] 1
Solar cooker Rating (b) 0 0 3 0 3 0 0
a*b 0 0 30 0 60 0 0 90 |30%| 6
Solar home systems Rating (b) ! 2 1 1 3 3 0
Y a*b 30 20 10 10 60 30 0 160/53%| 2
Small scale bush to energy Rating (b) 1 3 0 3 0 0 2
(<=5 MW) a*b 30 30 0 30 0 0 20 [110|37%| 5
Solar energy (parks) Rating (b) 0 3 0 3 0 0 2
e ab 0 30 0 30 0 0 20 |80 27%] 10
Rating (b) 1 0 1 3 3 3 0
Solar water heater ab 30 0 10 30 60 30 0 [160/53%] 2
Large scale bush to energy Rating (b) 2 0 0 8 0 0 8
a*b 60 0 0 30 0 0 30 90 [30%| 6
Solar water pumps Rating (b) 0 0 1 3 3 0 0
pump a’b 0 0 10 30 60 0 0 |90[30%]| 6
. . Rating (b) 0 0 1 1 3 0 0
Household biogas digester b 0 0 10 10 60 0 0 80 127961 10
Municipal biogas digester Rating (b) 0 0 0 3 2 0 0
(municipal waste water) a*b 0 0 0 30 40 0 0 70 |23%| 12
Digesters for dairy farms, Rating (b) 0 0 1 3 0 0 0
poultry farms, abattoirs, etc. a*b 0 0 10 30 0 0 0 40 |13%| 13
CFLs Rating (b) 0 0 3 3 3 0 0
a‘b 0 0 30 30 60 0 0 120|40%| 4
. Rating (b) 0 0 1 3 3 0 0
Wind pumps a’b 0 0 10 30 60 0 0 |90[30%]| 6
Table 18 Ranking of potential mitigation projects for LED

5.4 Assessment of institutional capacity

Namibia ratified UNFCCC in 1995 and in 2003 acceded to the Kyoto protocol. In the
National Development Plan 3, GRN (2008, p. 149 f.) requested that within 5 years a DNA
should be established, five CDM projects should be approved, and a national policy on
climate change should be drafted.

According to a press release from the cabinet chambers®, the Namibian cabinet decided to
implement a DNA under the Ministry of Environment and Tourism (MET) in 2007. The
cabinet approved also of a new position at a deputy director level for the DNA. The tasks of
the DNA are taken over by members of other departments as and when required. Because of

°® See CABINET CHAMBERS (2007): Media Release from Cabinet Chambers, 6 August 2007, Ref:
13/6/26.
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the understaffed DNA cooperation between DNA and the private sector is lacking. In
addition, procedures to process CDM projects requests in a transparent and objective
manner are not in place yet. The DNA is supported by the National Climate Change
Committee (NCCC) which is a multi-stakeholder committee and consists of members of the
public and private sector and the civil society. The situation has not changed much by 2013.
In 2012 MET setup a new subdivision which is to focus on climate change. The subdivision
will have 3 staff and will be in charge of CDM as well. The director was only appointed in
October 2013 and two staff is to be selected in November 2013.

The cabinet also decided to set up a CDM office to “promote CDM as an economic
instrument” under the Ministry of Trade and Industry. The cabinet also approved the
establishment of a position at a deputy director level for this office. Up to date neither a CDM
promotion office has been set up nor has staff been assigned to the post. Based on
information gathered from ministry staff, the reasons stated are: other activities with higher
prioritises, lack of time to act on the cabinet decision, and budget constraints.

According to POYRY (2010, p. 73 ff.), the DNA had received several hundred requests for
CDM guidance by 2010. Yet, so far only two projects were registered. Thus, experience with
a complete CDM project cycle is rudimentary in Namibia.

MET (2011a, p. 36) acknowledged that Namibia missed a designated institution to capture,
store and analyse greenhouse gas emissions and removals in Namibia. The data are
collected and analysed by consultants as and when required. This adds an additional
element of uncertainty to the calculation of greenhouse gas emissions and removals.
However, reliable data on emissions are essential to make informed decisions on mitigation

projects and to attract foreign investments.

In his CDM database, FENHANN (2013) provided a list with about 2050 CDM consultants
who were already involved in CDM projects. None of them is from Namibia. On the other
hand, POYRY (2010, p. 76) stated that there are at least three consultancy companies in
Namibia which have already participated in the design of PINs and PPDs and provided CDM
training or awareness workshops to the public and private sector. One of the companies was
hired to look into the potential of local CDM projects in the region of Otjozondjupa in Namibia.
Yet, none of the consulting companies mentioned by POYRY was involved in the

development of the two registered projects. There is no DOE in Namibia.

The Namibian policy on climate change was adopted by the Namibian cabinet in 2011. In
conclusion, Namibian CDM institutions were comparatively ineffective and in an infant stage.
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5.5 Barriers for mitigation and CDM projects in Namibia

BOSCH (2011, p. 8) highlighted the low value of carbon credits, the lack of regulations to
enforce the reduction of carbon emissions, and the economy of scale which makes it difficult
for Namibia to partake in CDM. Additionally, most of the electricity is imported from South
Africa. This might prevent the establishment of a baseline value which makes a CDM project
feasible. Although the electricity is produced in coal power plants in South Africa CDM
regulations do not allow the inclusion of foreign emissions in the baseline calculation. In its
Second National Communication to UNFCCC MET (2011a, p.108 ff.) emphasised the need
for the acquisition and management of financial resources, stressed the need for the
development of new technologies or the transfer of adequate technologies to Namibia,
emphasised the fact that research, systematic observation and information is required,
underlined the importance of individual and institutional capacity building, and underscored
the significance of public awareness, participation and access to information.

In a Namibian study on energy policy scenarios for Namibia MME (2007) drew attention to
possible barriers for alternative energy and energy saving initiatives. MME stressed that the
electricity tariff structure did not make solar energy an attractive prospect, that subsistence
farmers in communal areas did not own the land they occupy and thus could not lease it out
to investors who wanted to invest in the production of bio-fuels, and that the usage of solar
cooking was hampered by the high cost of the devices, the low level of awareness and
people that “prefer an evening meal around a fire” (MME 2007, p. 45). The report further
highlighted that without subsidies or higher feed-in tariffs the initial financial requirements did
not justify investments in renewable energy generation options, that the Namibian national
budget did not make enough provisions for investments in alternative energy resources, and
that the assessment of environmental impacts delayed investments in hydropower
generation or biofuels. Yet, it is not completely accurate to say that communal land cannot be
leased out to private investors. If the community, the traditional authority which administers
the land on behalf of the government, and the land board of the ministry of lands and
resettlement agree, communal land could be provided to a private investor for a limited
period of time. An investor who wanted to invest into a pineapple plantation on communal

land in the Kavango regions spoke of 2 years for obtaining all the required approvals.

MME (2005, p. 87 f.) pointed out barriers for the deployment of solar energy technologies
(SET) in Namibia. It divided the barriers into five groups: capacity barriers, institutional
barriers, public awareness and social acceptability barriers, financial barriers, and technical
barriers. The capacity barriers encompass issues like lack of skills to install and maintain
SET, the spatial concentration of SET in Windhoek, which is far away from the localities
where SET is most needed, the lack of knowledge by NGOs which prevent them from
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promoting, designing and installing SETSs, the lack of skills by NGO to interpret policies
regarding SET, the lack of government capacity to assess applications for SETs or to
develop and implement SETs. On institutional level SETs were given little consideration and
MME further criticises that there is no institutional ownership of inter-sectoral policies
regarding renewable energy technologies either. There was a low public awareness of SETs
in terms of performance, costs, availability, funding opportunities, etc. and MME stresses that
people still consider solar home systems inferior to grid electricity. High initial investments,
lack of financing, inadequate incentives, lack of knowledge of private credit institutions about
how to assess loan applications for SETSs, lack of confidence that investments in SET will pay
off, and lack of knowledge on how to develop business plans for SETs were typical financial
barriers for the promotion of SETs in Namibia. Technical barriers were the lack of training
facilities, the lack of empirical knowledge, and the lack of techno-economic data to compare
different technologies and make informed decisions.

HERRMANN/BRUNTRUP (2010, p. 1467 ff.) looked into bioenergy value chains and their
barriers in Namibia. They highlighted that there was no coherent national rural development
strategy®® in place. It was still unclear how local communities could use the land best. Should
it be largely untouched to provide an income from tourism and wildlife or should agriculture
be intensified including the cultivation of crops for biofuels? Namibia also missed consistent
food security strategies. This might make investments in biofuels difficult. There was also no
agricultural support structure that provided incentives, knowledge, credits, inputs, services,
etc. with regard to biofuels. The authors further outlined that labour regulation might also
challenge investments. The current labour law rightfully tries to protect farm workers from
being exploited. However, biofuel production requires some flexibility in terms of seasonal
work, piece work, foreign labour, form and formality of enterprises or the special situation of

remote areas.

Lack of capacity, insufficient promotion of greenhouse gas emission projects or intellectual
property rights are further stumbling blocks for CDM. POYRY (2010, p. 74) pointed out that
the Namibian DNA did not have adequate guidelines and procedures in place to select and
assess CDM projects. There was no full-time staff assigned to the DNA. BOSCH (2011, p. 9
ff.) emphasized that the use of renewable green technologies was hampered by intellectual
property rights and that Namibia did not invest enough in the development and promotion of
renewable energy options. The author also stressed that there were no pilot or

demonstration projects concerning renewables which could help to stimulate investments.

In many sectors basic data to make informed decisions or to attract investors are not
available. POYRY (2010, p. 80) indicated, for example, that the viability of afforestation,

*® The Namibian Ministry of Regional and Local Government, Housing and Rural Development
(MRLGHRD) is currently developing a national rural development strategy.
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reforestation or agricultural projects had not yet been assessed in Namibia. MET (2011a, p.
108 f.) pointed out that research was still needed on fuel switching and fuel use efficiency,
that management of agricultural data needed to be formalised, and that profiles of wind
regimes needed to be drawn. MET (2011a, p. 36) further stressed that the capturing, storing,
and analysing of greenhouse gas inventories was not institutionalised and not carried out on

a continuous basis.

During the development of PINs for a wind farm and a biogas-to-electricity project UNDP
(2009) discovered the following barriers in Namibia: on the individual and institutional level
awareness and knowledge of CDM processes were rudimentary, project proponents were
too over-optimistic and then got disillusioned fast, many business propositions were non-
viable, upfront costs for PINs, PDDs and project development were too high, there was a
general hesitance of companies or project developers to make plans, data and information
available, there was a tendency for secrecy, especially regarding financial, legal and
intellectual property issues, the greenhouse gas reduction potential was overestimated, and
the grid emission factor and feed-in tariffs were unfavourable.

A publication by OERTZEN (2009b, p. 13) mentioned also that the development towards a
green energy sector was prevented by low electricity tariffs, the absence of national green
energy or energy efficiency targets which could foster new investments and innovation, the
nonexistence of tax and investment incentives which specifically promote green energy, the
low demand for green energy products and services, and the lack of institutional support.

During the preceding discussion on the business and institutional environment and the
mitigation and CDM potentials for Namibia, a number of barriers were already outlined, such
as the absence of anaerobic manure management system, high poverty rate, weak climate
change institutions, lack of experienced consultants, low density of the population, import of
electricity form South Africa, low emissions in Namibia, low market demand for green

technologies, and cultural challenges.

General project challenges identified by ELLIS/KAMEL (2007), UNFCCC (2004),
PAINULY/FENHANN (2002), JAHN et al. (2004), UNEP (2007), WORLD BANK (2004) are
also applicable to Namibian projects, like conventional project risks (e.g. inflation rate,
interest rate, capital over-runs, performance risks, time over-runs), CDM specific project risks
(e.g. CER price fluctuations, increase of baseline, CER quantity), challenging regulations of
carbon emission trading schemes, high transaction costs, complexity of CDM project cycle,

etc.

The barriers are summarised in Table 46 (see attachment I) according to barrier types used
by PAINULY/FENHANN (2002, p. 6).
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A lot of the barriers outlined above are not irrevocable but instead could be influenced by
host countries, like poor quality of DNA, lack of awareness on mitigation, and lack of
attractive feed-in tariffs. Many of the barriers can even be lowered or removed by local
governments. Others, like international CDM framework related issues can be indirectly
influenced during the UNFCCC negotiations.

There are many hurdles which prevent the implementation of potential mitigation and CDM
projects. Yet, only 14 (24%) out of 59 barriers could be identified as specific CDM barriers.
They need to be addressed on international and national level. Issues like insufficient access
to technology, absence of infrastructure, low awareness about the economic development
potential of emission reduction projects, social rejection of technologies, lack of skilled
labour, scarcity of data, project risks, and high initial investments are not CDM specific. Thus,
the author of this thesis believes that it is misleading to just speak about CDM barriers.

LED aims at developing the entrepreneurial spirit in a locality, encouraging new business
startups, ensuring access to finances, opening up new markets, diversifying the economy,
attracting investments, reducing land conflicts, etc. As such, many of the barriers mentioned
are typical LED challenges, such as lack of knowledge on how to develop business plans,
lack of social acceptance of new technologies, and limited involvement of the business
sector.

5.6 Summary

Research has identified a plethora of attracting and inhibiting factors for CDM. In this chapter
the factors were investigated with respect to Namibia. To this end, the Namibian business
environment, the potentials for mitigation and CDM projects on local level, the institutional
setup, and the barriers which might prevent the implementation of potential projects were
investigated.

To summarize:

(1) The Namibian industrial base is weak and does not emit high amounts of greenhouse
gases. Additionally, most of the electricity is imported and the electricity produced in Namibia
is largely based on hydropower. The highest emitter for CO2 is the transport sector and for
methane and nitrous oxides the agriculture sector. Most of the methane emissions in
Namibia is caused by enteric fermentation. Yet, emission removals by the LUCF sector more
than compensate the emissions. Thus, Namibia is considered a sink country.

(2) Many CDM ideas have already been discussed but only a few were developed into PINs
or PDDs. Two projects were registered.
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(3) Compared to other Sub-Saharan African countries Namibia possesses a comparatively
business friendly environment. Most international business environment and governance
indices, like the “Ease of Doing Business Index” or the “Global Competitiveness Index” show
that Namibia is amongst the leading countries in Sub-Sahara Africa. Based on the business
environment Namibia should have more CDM projects registered.

(4) The institutional environment for CDM in Namibia is weak. The Namibian DNA is almost
non-existent. Projects are not promoted. A proposed CDM promotion office has not been
established yet.

(5) CDM was largely promoted by UNDP in Namibia. There are only a few consultants in
Namibia who have experience with the preparation of PINs and PDDs.

(6) The climate change policy was adopted by the Namibian cabinet in 2011.

(7) Literature provides a plethora of barriers for mitigation projects and CDM implementations
in Namibia. Yet, only a few are CDM specific. The Namibian government has the power to
remove most of the barriers, such as discouraging national policies, lack of attractive feed-in
tariffs, etc. Other obstacles can even be eliminated by local governments, like low awareness
of mitigation instruments or insufficient promotion of green technologies. Many of the barriers
will be addressed by LED initiatives, anyway.

(8) Because the price for carbon credits has dropped dramatically over the last years and
due to the fact that CERs of Namibian CDM projects registered after 2012 cannot be traded
at the EU ETS the probabilities for viable CDM projects are vanishingly small.

(9) None of the potential mitigation and CDM projects would really have a high impact on
employment and income generation. In some cases the project developers over-estimated

the contribution of the project to employment generation.

(10) Alternative energy projects would only marginally contribute to Namibia's overall
electricity consumption. However, they could help to electrify off-grid settlements and

contribute to the betterment of the livelihood of the people.

(11) The local government as the main LED stakeholder is hardly involved in the projects.
Only one project was identified where the regional council was marginally involved.
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6 LED stakeholders’ perception
6.1 Purpose

In the previous chapter general attracting, supporting and inhibiting factor mitigation and
CDM projects were discussed. In this chapter it is investigated what positions LED
stakeholders adopt with respect to LED and climate change mitigation and what the factors
are which influence that position. Quantitative and qualitative methods are applied.

6.2 Knowledge and awareness
6.2.1 Introduction

Lack of knowledge and awareness has been identified as one of the major barriers for CDM
projects worldwide. Not only is there a lack of understanding and awareness of policies and
instruments but also about financing opportunities, potentials for economic development, etc.
According to UNDP, Ethiopia has considerable CDM potentials but “many potential eligible
CDM project concepts are currently unknown to factory owners, communities, NGOs and
state utilities” (UNDP, 2010). According to a CDM expert from UNDP in Ethiopia®, there is
still a huge knowledge gap especially on the local level.

In this section the basic knowledge of LED stakeholders about international and Namibian
climate change related policies, strategies, and instruments is investigated. Thus, they were
asked to rate their knowledge about the most prominent international and national policies,
the United Nations Framework Convention on Climate Change (UNFCCC), the Kyoto
protocol, and the Namibian Policy on Climate Change. Their knowledge on adaptation and
mitigation was also assessed. CDM is the major mitigation instrument for developing
countries. Therefore, stakeholders’ knowledge on CDM and the DNA was evaluated too.
Another question was the extent to which stakeholders had already been exposed to climate
change initiatives.

6.2.2 Knowledge of selected policies, strategies, and instruments

LED Stakeholders were asked to rate their knowledge of different policies, strategies, and
instruments on a scale from 1 (very poor) to 10 (excellent). Non-committal answers were not

allowed.

% Meeting held on October 4, 2010.
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Except for adaptation and mitigation, the data obtained were heavily skewed to the right. All
in all, there was very little knowledge on international policies and instruments. Stakeholders
seemed to be slightly more knowledgably about mitigation, adaptation, and the Namibian
Policy on Climate Change (see attachment |, Table 47 and Table 48 ). For example, 25% (1°
quartile) of all stakeholders rated their knowledge of the Namibian Policy on Climate Change
equal or below 2, 50% (median) rated the knowledge 5 or lower and 75% (3" quartile)
deemed their knowledge to be equal or below 7. The knowledge on adaptation is rated 2 (1%
quartile), 5 (median), and 7 (3™ quartile). On the other hand, 25% of stakeholders rated their
knowledge of CDM 1, 50% rated their knowledge 3 or lower, and 75% only 5 or lower. The
percentile ranks for individual stakeholder groups were similar. For example, 25% of the
group of councillors rated their knowledge on CDM 1 (1! quartile), 4 (median), and 6 (3"
quartile) whereas they rated their knowledge on the national policy 2 (1* quartile), 5
(median), and 7 (3" quartile). Does this suggest that the differences observed are significant
or are they only due to chance? In other words, is the understanding of policies, strategies,

and instruments equally poor or not?

Stakeholder group |Policies, strategies, instruments
UNFCCC Mitigation Adaptation |Kyoto CDM DNA Namibian
protocol Policy on
Climate
Change
All stakeholders 2,4,6 3,5,6 3,57 2,3,6 1,3,5 1,4,6 2,57
Chief executives 2,35 3,55 3,5,6 2,4,6 2,3,4 2,4,5 3,4,5
Economic planners |2, 4, 6 4,5,6 4,5,7 2,4,5 2,3,5 2,57 2,57
Consultants 56,7 6,6,8 6,7,8 56,7 3,6,7 3,57 3,57
Councillors 2,4, 525 3,4,6 3,5,6.25 1,2,5 1,2,6 1,4,6 2,5,7
Other stakeholders [1,4,6 3,5,7 3,5,7 1,3,5 1,2,5 1,3,6 2,4,7
Table 19 Percentile ranks of stakeholders™ knowledge of policies, strategies, and instruments

Assumptions: The samples include only people with an assumed interest in LED. The data
types are ordinal. The sample sizes for every policy, strategy and instrument is 224. The
samples are independent from each other. There are seven different policies, strategies and

instruments.

Null hypothesis: Hq: p(xi>y;)=0.5 where i, j = ¢{UNFCCC, mitigation, adaptation, Kyoto

protocol, CDM, DNA, Namibian Policy on Climate Change} and i # j, and x, y = perceived
knowledge (score). Stakeholders’ knowledge of selected climate change policies, strategies,

and instruments does not vary.

Alternative hypothesis: H,: p(xi>Y;)#0.5 where i, j = {UNFCCC, mitigation, adaptation, Kyoto

protocol, CDM, DNA, Namibian Policy on Climate Change} and i # j, and x, y = perceived
knowledge (score).The knowledge of selected climate change policies, strategies, and

instruments differs significantly.

Significance level: a = 5%.
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Data preparation: Missing data were imputed (see also chapter 4).

Statistical test: The Mann Whitney U Test was used to conduct the tests. The significance

level was approximated with the standard score (z-value).
p-value: Two-tailed (assuming the null hypothesis is true)

Test results: Applying the formula for k-combinations, 21 independent tests were carried out.
The test results (U-values, standard deviation, standard score, etc.) can be found in Table 49
(see attachment I). The standard normal significance level was defined as a = 5%. Because

of two-tailed tests, the cut-off point was a/2 = 2.5%.

The hypothesis that there was no significant difference between the knowledge on UNFCCC
and the Kyoto protocol, UNFCCC and the DNA, UNFCCC and the Namibian policy,
mitigation and adaptation, mitigation and the Namibian policy, adaptation and the Namibian
policy, the Kyoto protocol and CDM, the Kyoto protocol and the DNA, CDM and the DNA, the
DNA and the Namibian policy could not be rejected. Some of the calculated p-values were
very small, such as between the knowledge about UNFCCC and the Namibian policy (0.037)
and adaptation and the Namibian policy (0.028). For all other tests the burden of proof

against the null hypothesis was strong and the hypotheses could be rejected.

Taking into account the calculated test statistics and the percentile ranks two different groups
emerged. The first group, where interviewees’ level of knowledge is very poor consists of
UNFCCC, the Kyoto protocol, CDM and the DNA. The percentile ranks of knowledge about
the national policy, mitigation and adaptation were about 1 to 2 ranks higher than the
percentile ranks of the elements of the first group.

In recent years Namibia experienced severe floods which were publicly discussed as an
impact of global warming. During these years the Policy on Climate Change was developed
and strategies to adapt to floods were discussed in towns and regions affected. Moreover,
energy prices increased and domestic energy options were deliberated such as solar and
wind energy. This might explain why stakeholders are better informed about the national

policy, mitigation and adaptation than about international institutions.

Interviews confirmed the results of the survey. Stakeholders®™ knowledge of the institutional
environment of climate change is very rudimentary. As one of them said “it is not my field of
expertise [and] | am speaking at an instinct level more than at a knowledge based level”.
One of the CDM consultants interviewed assumed that people “have heard about climate
change in very vague terms, but they have not thought about how it really in physical terms

impacts them locally”.

116



The concept of CDM is quite complex and LED stakeholders were not familiar with it yet.
Most stakeholders had no idea what CDM is all about. One claimed to “have heard the term”
while another one had difficulties to distinguish between mitigation and adaptation:
‘renewable energy [...] is it adaptation or mitigation?”. One LED consultant defined it as a

funding mechanism within the Global Environment Facility (GEF)®'.

6.2.3 Experience

LED stakeholders were also asked to indicate their previous experience with climate change
projects. Their answers could be grouped into five categories: adaptation, mitigation, general

environmental issues, policy formulation, others.

Only a few LED stakeholders had been involved in climate change projects. About 19% (42
out of 224 stakeholders) claimed to possess experience with climate change projects. 20% of
chief executives (5 out of 25 executives), approximately 19% of economic planners (11 out of
57 economic planners), about 15% of councillors (10 out of 68 councillors), and 9% of other
stakeholders (5 out of 57 other stakeholders) indicated former involvement. By comparison,
far more than half of the consultants (almost 65% or 11 out of 17) claimed former experience
(see also Table 20).

Their experiences varied extensively. Approximately 6% (13 out of 224) of respondents were
involved in adaptation projects, such as storm water management or conservation
agriculture, about 4% (9 out of 224) in activities which mitigate greenhouse gases, like solar
power projects, electrical demand side management or the promotion of windmills, 4% (9 out
of 224) were involved in more general environmental activities, like planting of trees or
implementing the Agenda 21. About 2% (4 out of 224) had experience with the development
of national policies or development plans. Around 3% (7 out of 224) of respondents indicated
involvement but could not be classified. For example one responded stated that he uses
solar power and had built a low-energy house. Others attended workshop or presentations

on climate change.

®" The GEF was implemented in 1991 as an international funding mechanism within the World Bank
by the bank itself, UNDP, and UNEP but is now a separate organisation. It is also entrusted with
providing funds for projects under UNFCCC, such as CDM projects. Yet, CDM is not a GEF funding
mechanism.
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Previous experience Overall Chief Economic  |Consultants |Councillors [Other

executives |planners stakeholders

No. |%of |[No. |%of |[No. |%of |[No. |%of [No. |[%of [No. (% of

total total total total total total
Yes |Adaptation 13| 5.8 3| 12.0 4 7.0 1 5.9 4 59 1 1.8
Mitigation 9] 40 1 4.0 3] 53 4| 235 1 1.5 0] 0.0
General environment 9 4.0 1 4.0 2 3.5 2| 11.8 3 4.4 1 1.8
Policy/national planning 4 1.8 0 0.0 1 1.8 2| 11.8 0 0.0 1 1.8
Not classifiable 7] 341 0| 0.0 1 1.8 2| 11.8 2l 29 2| 35
Sub Total 42| 18.8 5| 20.0 11| 19.3 11| 64.7 10| 14.7 5 88
No 178 79.5 20| 80.0 46| 80.7 6| 35.3 58| 85.3 48| 84.2
Do not know 4 1.8 0| 0.0 0| 0.0 0] 0.0 0| 0.0 4 7.0
Total 224| 100.0 25| 100.0 57| 100.0 17| 100.0 68| 100.0 57| 100.0

Table 20 Stakeholders™ experience with climate change projects

Economic planners were only marginally involved in climate change related projects as the
projects are normally handled by technical departments of local administrations, such as in
the case of the Tsumkwe solar power project in the region of Otjozondjupa. Although, a
closer cooperation between the technical and the LED department would be desirable one
LED officer admitted that “so far, we have not really [collaborated] that much”. The LED
officer of another town complained that “the LED planner is still in the background [...] and
most of the economic development aspects are still done by our technical members”.
Several LED officers mentioned a few instances where private investors contacted the local

authority but they were not informed.

In general, the private sector seemed to be reluctant to involve the local public sector when
assessing business opportunities in the field of climate change. One international private
investor from the solar power industry did not even see the need as in her experience “even
the local electricity distributors in Namibia do not have sufficient knowledge on photovoltaic.”
A representative of a German power company, which explored the feasibility of a bush-to-
energy CDM project admitted that they had not contacted the local governments of the bush
encroached regions. They only talked to national ministries and the national power supplier.
It was not on their minds at all to consult the local administrations.

6.2.4 Summary

Lack of knowledge has been identified as one of the major obstacles for CDM projects. It can
be assumed that this is also the fact when it comes to climate change mitigation initiatives in
general. In this chapter, stakeholders’ knowledge was investigated. To this end LED
stakeholders were asked to rate their knowledge on selected climate change policies,
strategies, and instruments on a scale from 1 (poor) to 10 (excellent). They were also asked
to indicate if they had been previously involved in climate change activities. Additional

qualitative data were obtained through stakeholder interviews.
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To summarize:

(1) LED stakeholders had a low understanding of international and national climate change
policies, strategies, and instruments.

(2) Knowledge of CDM was virtually non-existent.

(3) There was more knowledge about the national policy, mitigation and adaptation than of
UNFCCC, the Kyoto protocol, CDM, and the DNA.

(4) Some LED stakeholders claimed to have some experience with climate change projects,
but only a few of them had experience with mitigation initiatives.

(5) LED stakeholders admitted that climate change aspects in local governments are dealt
with by technical departments and economic development departments were rarely
consulted.

(6) Based on the analysis of qualitative data obtained through interviews, it could be
assumed that knowledge of policies, strategies, and instruments is even lower than indicated

by stakeholders’ self-assessment.

(7) Is rather unlikely that the level of knowledge of climate change policies, strategies, and
instruments or previous experiences with respective projects will prompt LED stakeholders to
consider including mitigation projects into LED initiatives.

6.3 Threats
6.3.1 Introduction

According to the DIRECTORATE GENERAL COMMUNICATION (2009, p. 5 f.), climate
change was rated by Europeans as the second most serious problem the world is facing
today. 47% of the 26,719 interviewees felt that climate change was a severe problem and
was even more serious than for example international terrorism, the spread of infectious
diseases, armed conflicts, an increasing world population or the proliferation of nuclear
weapons. A survey® by the WORLD BANK (2009a, p. 4) showed that about 59% of the
interviewees considered climate change or global warming to be a “serious problem”
whereas 27% saw it as a “somewhat serious problem”. Only 9% felt that it was not very

serious and 3% thought that it was no problem at all. In the US only 31% of the interviewees

2 Al in all 13,518 people in the US, Japan, France, Russia, Mexico, Turkey, Iran, China, Egypt,
Indonesia, India, Vietnam, Senegal, Bangladesh and Kenya were interviewed.
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and in Japan only 38% believed that climate change posed a serious problem compared to
85% in Bangladesh and to 90% in Mexico.

Climate change is not only a global or national challenge but its consequences will have
severe impacts on the socio-economic development of sub-national geographic and
administrative structures, such as regions and towns. That means that climate change will
also have ramifications on LED initiatives. In this chapter it is investigated if LED
stakeholders perceive climate change to be a threat to the socio-economic development of
their territories.

6.3.2 Climate change — a threat to Namibia s development?

In its second communication to UNFCCC the MET (2011a, p.57 ff.) stated that temperatures
will increase between 1 and 3.5°C in summer and 1 to 4°C in winter by 2065%. Rainfall
patterns will change too. DIRKX et al. (2008, p. 13 ff.) projected summer rainfalls to increase
over most parts of Namibia between 2046 and 2065%* whereas winter rainfalls will decrease
in the south and the west. The study further indicated that temperatures will increase by 1 to
2°C in summer and 2.5 to 4°C in winter. Surface winds will increase between 0 to 0.8 ms™ in
summer and up to 1 ms™ in winter. “Climate in Namibia is inherently highly variable [and] is
therefore an added stressor on this variability” (MET, 2009, p. 16).

How does this affect Namibia’s development? In its first communication to UNFCCC, MET
(2002, p. 36 ff.) highlighted Namibia's vulnerability with respect to climate change.
Development in Namibia might be hampered in the water, agricultural, fishery, tourism, and
health sector. Water is a decisive factor for many economic sectors like mining which uses 8
million m® of water per year. The report further stressed that half of the energy generation in
Namibia depends on water®. Furthermore, it emphasized that irrigation in the agricultural
sector uses about 120 million m® which is half of the total water supply. Less rain will put an
additional strain on the productivity of these sectors. People, farmers and companies have to
adapt. For example, a uranium mine inaugurated a desalination plant to provide water for its
operation in 2010. Conservation agriculture which reduces soil erosion and water loss was
promoted in the north of Namibia. MET (2002, p. 36 ff.) also highlighted potentially negative
impacts on eco-systems, biodiversity and coastal zones. MET concluded that “the Namibian

people, economy, and environment are extremely sensitive to climate change effects and,

% Based on IPCC A2 SRES scenario which assumes that fossil fuel will be used at a moderate growth
rate.

% Based on IPCC A2 SRES scenario and downscaled to regional/local level.

® There is currently only one 240 MW hydro power station in operation in Namibia. A second 360 MW
one is being discussed.
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due to institutional and financial constraints, are highly vulnerable to these effects” (MET,
2002, p.44). In its National Policy on Climate Change, MET (2011b, 13 ff.) stressed that the
nation is considered to be extremely vulnerable because the livelihood of many Namibians
depend on natural resources, such as arable land, ecosystems, water, and biodiversity and
that it expected severe impacts on human and natural development by a changing climate.
REID et al. (2007, p. 33) argued that losses of 6.5% of GDP could be sustained annually due
to negative impacts on the agricultural and fishery sector. “Vulnerability to environmental
change not only depends on change in frequency or duration of climatic conditions, but also
on the capacity to respond adequately to those changes” (DIRKX et al., 2008, p. 23). DIRKX
et al. (2008, p. 23 f.) further highlighted that Namibia already features a high unemployment,
HIV/AIDS, and poverty rate®®. Its central northern regions are in particular characterized by a
high population density®” and a high population growth rate. A further increase in population
will intensify the pressure on land and water resources. The report also highlighted that the
high poverty rate and restricted access to productive resources® make people even more
vulnerable to climate change. Moreover, a substantial number of households still depend on

subsistence farming® which makes them very dependent on climatic conditions.

Although there are still many uncertainties with respect to the magnitude, speed, and impact
of climatic change, there seems to be a scientific consent that Namibia is going to experience
an alteration of climatic conditions. Because of that, its development will be negatively
affected. Do LED stakeholders perceive climate change as a threat to development? Are
there significant differences among stakeholders? These questions will be answered next.

6.3.3 Threat perception
6.3.3.1 General perception
At first stakeholders were asked if they felt that climate change might be a threat to the

development of their localities. They were provided with three possible answers: yes, no, and

do not know.

% Namibia has one of the highest Gini coefficients worldwide. According to UNDP (2013, p. 154), the
Gini coefficient was 63.9.

%7 According to NPC (2006, p. 16), about 44% of the Namibian population live in the central north
region of Namibia. Yet, the area covers only about 10% of the country.

%8 According NPC (2006, p. 84), 50% of rural households do not own cattle, 30% do not possess
Eoultry, 70% do not own goats, and 25% do not have access to land for crop production.

9 According to NPC (2006, p. 110), about 37% of the population and 29% of the households in
Namibia still rely on subsistence farming.
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All consultants believed that climate change poses a threat for the development of a locality.
The percentage of yes-answers was between 90% and 92% for all other stakeholder groups.
Depending on the point estimators, the confidence coefficient, and the sample size the
intervals for the different stakeholder groups were between 8% and 25%. Despite such a low
accuracy, the lower boundaries of the intervals were all above 50%. Thus, it can be assumed
that the majority of stakeholders believed that climate change poses a threat to development
(see Table 21 and Figure 11).

Sample size |Yes No Do not know
Stakeholder group No. of No. of 95% Confidence Interval No. of No. of answers

answers answers (p/pu 0 lower/upper bound) |answers
All stakeholders 224| 205 (91.52%) g'u gzg;j 13 (5.80%) 6 (2.68%)
Chief executives 25| 23 (92.00%) g'u ;gg;j 1 (4.00%) 1 (4.00%)
Economic planners 57| 52 (91.23%) g'u g%g; 3 (5.26%) 2 (3.51%)
Consultants 17| 17 (100.00%) g'u 138:83:;: 0 (0.00%) 0 (0.00%)
Councillors 68| 61(89.71%) g'u ;232; 6 (8.82%) 1 (1.47%)
Other stakeholders 57| 52 (91.23%) g'u g%g; 3 (5.26%) 2 (3.51%)

Table 21 Point estimators and confidence intervals of stakeholders™ perception of threat of climate change to local
development

6.3.3.2 Observed differences

Stakeholders who believed that climate change constitute a threat were also requested to
rate the threat in terms of economic, social and environmental sustainability. The lowest
possible rating was one (low threat), the highest 10 (high threat). Stakeholders who did not
believe in a threat were given a score of zero (no threat assumed). Sustainable development
is not a new concept. Additionally, many of the respondents have been trained in LED and
sustainable development. Thus, it could be assumed that the majority of respondents were
familiar with the concept and the three constituents of sustainable development.

6.3.3.2.1 Differences among sustainable development dimensions

The calculated percentiles suggested that stakeholders believed that the environment is
more threatened by climate change than social and economic development (see Table 22
and attachment | Table 50). 25% (1 quartile) of all stakeholders rated the threat to economic
development 4 or lower, 50% (median) 7 or lower and 75% (3" quartile) 8 or lower. 25% of
the stakeholders considered the threat to social development equal or below 5, 50% rated
the threat 6 or lower and 75% deemed the threat equal or below 8. The threat to
environmental sustainability was ranked by 25% of the stakeholders 5 or lower, while 50%
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rated the threat 8 or lower and 75% 9 or lower. This kind of distribution pattern could also be
observed for every individual stakeholder group. Are the differences observed significant or
are they due to chance?

Stakeholder group Sustainable development dimension
Economic Social Environmental

All stakeholders (4,7,8) (5, 6, 8) (5,8,9)

Chief Executives (5,5,7) (5,6,8) (5,7,8)
Economic Planners (5,7,8 (5,7,9 (6,8,10)
Consultants 6,7,9) (7,8,9) (8,9,10)
Councillors (4,7,8) (4,6, 8) (5,75,9)
Other stakeholders (4,5,8) (4,6,8) (5, 8,10)

Table 22 Percentile ranks of stakeholders™ perception of threat

Assumptions: The samples include only people with an assumed interest in LED. The data
types are ordinal. 25 chief executives, 57 economic planners, 17 consultants, 68 councillors,
and 57 other stakeholders were surveyed. The overall sample size is 224. The samples are
independent from each other. There are three sustainable development dimensions:
economic, social, and environmental sustainability. Six stakeholder groups are considered:
all stakeholders, chief executives, economic planners, consultants, councillors, and other

stakeholders.

Null hypothesis: Ho: ps(xi>y;) = 0.5 where i, j = e{economic development, social development,

environmental development} and i # j, s = €{all stakeholders, chief executives, economic
planners, consultants, councillors, other stakeholders} and x, y = perceived threat (score).
Stakeholders of a selected group assume that economic, social, and environmental
sustainability are equally threatened by climate change.

Alternative hypothesis: Ha: ps(x>y;) # 0.5 where i, j = e{economic development, social

development, environmental development} and i # j, s = €{all stakeholders, chief executives,
economic planners, consultants, councillors, other stakeholders} and x, y = perceived threat
(score). The perceptions of stakeholders of a group concerning economic, social, and
environmental sustainability differ significantly.

Significance level: a = 5%.

Data preparation: Missing data were imputed (see also chapter 4).

Statistical test: The Mann Whitney U Test was used to conduct the tests. The significance

level was approximated with the standard score (z-value).
p-value: Two-tailed (assuming the null hypothesis is true)

Test results: Applying the formula for k-combinations, three independent tests had to be
carried out for each stakeholder group which means that 18 tests were necessary. The test
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results (U-values, standard deviation, standard score, etc.) can be found in Table 51 (see
attachment 1). The standard normal significance level was defined as a = 5%. Because of

two-tailed tests, the cut-off point was a/2 = 2.5%.

The null hypothesis that stakeholders did not distinguish between the threat of climate
change to economic and social development could not be rejected. The p-values were high
for each stakeholder group (e.g. about 80% for all stakeholders, 86% for councillors). This is
far above the cut-off point of 2.5%. The burden of proof against the null hypothesis was

weak.

The test between the threat to economic and environmental sustainability resulted in a p-
value of 0.00005 and between the threat to social and environmental sustainability in a p-
value of 0.00010. The null hypothesis could be rejected in both cases. The test results were
different for individual stakeholder groups. Except for three tests the calculated p-values
were above the cut-off point. Although these p-values were above the cut-off point, they were
still very small and the smaller the p-value, the more strongly the data contradict the null
hypothesis. In addition, the treat to the environment was rated 1 to 2 scores higher than the
threat to economic and social development (1% quarter, median, 3" quarter). Thus, it can be
assumed that stakeholders believed that climate change would be a bigger threat to the

environment than to economic and social development.

6.3.3.3 Differences among stakeholder groups

It also seemed that the various stakeholder groups differ in their perceptions. For example
25% of the councillors ranked the threat to economic development 4 or lower whereas 25%
of the chief executives and economic planners rated the threat 5 or lower (see Table 22 and
attachment | Table 52, Table 53, and Table 54). The threat to social development was
regarded by 50% of the councillors 6 or lower whereas 50% of the consultants rated the
threat 8 or lower. 75% of the economic planners, other stakeholders and consultants ranked
the threat to the environment 10 or lower while 75% of the councillors rated the threat 7.5 or

lower. Are these findings coincidental or do their perceptions vary significantly?

Assumptions: The samples include only people with an assumed interest in LED. The data
types are ordinal. 25 chief executives, 57 economic planners, 17 consultants, 68 councillors,
and 57 other stakeholders were surveyed. The overall sample size is 224. There are three
sustainable development dimensions: economic, social, and environmental sustainability.
The samples are independent from each other. Five stakeholder groups are considered:
chief executives, economic planners, consultants, councillors, and other stakeholders.
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Null hypothesis: Ho: pa(Xi>Y;) = 0.5 where d = e{economic development, social development,

environmental development} and i, j = €{chief executives, economic planners, consultants,
councillors, other stakeholders} and i # j, and x, y = perceived threat (score). Stakeholders

perceive the threat to a selected sustainable development dimension equally high.

Alternative hypothesis: Ha: pq(x>y;)) = 0.5 where d = e{economic development, social

development, environmental development} and i, j = €{chief executives, economic planners,
consultants, councillors, other stakeholders} and i # j, and x, y = perceived threat (score).

The perception differs significantly among stakeholder groups.

Significance level: a = 5%.

Data preparation: Missing data were imputed (see also chapter 3)

Statistical test: The Mann Whitney U Test was used to conduct the tests. The significance

level was approximated with the standard score (z-value).
p-value: Two-tailed (assuming the null hypothesis is true)

Test results: Applying the formula for k-combinations, 10 independent tests were needed for
each sustainable development dimension which means that 30 tests had to be carried out.
The test results (U-values, standard deviation, standard score, etc.) can be found in Table
55, Table 56, and Table 57 (see attachment I). The standard normal significance level was

defined as a = 5%. Because of two-tailed tests the cut-off point was a/2 = 2.5%.

The tests revealed that chief executives perceived the threat of climate change to economic
development differently from economic planners and consultants. With respect to the threat
to social development, there were significant differences between consultants and chief
executives, consultants and councillors, and consultants and other stakeholders. Consultants
perceived the threat to the environment noticeably different from chief executives, economic
planners, councillors, and other stakeholders. The null hypotheses for all these cases could
be rejected. For all other tests the null hypotheses could not be rejected. The calculated
probabilities were all above the cut-off point.

Yet, for some of the cases the probabilities were very small. For economic development the
test between consultants and other stakeholders resulted in a probability of 0.05. For social
development the test between economic planners and consultants showed a probability of
0.04 and between economic planners and other stakeholders of 0.06. For the threat to the
environment the tests resulted in a probability of 0.06 between economic planners and chief
executives and of 0.09 between economic planners and councillors. The smaller the p-value,
the more strongly the data contradict the null hypothesis.
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Based on the test results, three categories of stakeholders could be distinguished. The first
category consisted of chief executives, councillors, and other stakeholders. It seems they
rated the threat to economic, social and environmental development equally high. Taking into
account the test results and the percentile ranks economic planners felt development more
threatened than members of the first category. The percentile ranks of economic planners
were zero to two scores higher than the percentile ranks for chief executives, councillors, and
other stakeholders. The percentile ranks of the third category, the consultants, were even
between zero and three scores higher (see Table 22).

6.3.4 Recognition of climate change related threats in existing local strategies

Most regional and local governments have developed strategic plans or economic
development strategies. 19 of them”® were examined in this thesis. Only Swakopmund’s LED
strategy recognized climate change explicitly. “An additional threat to development generally
underestimated at the coast is the increasing impact of storms at and erosion of beaches to
the property development along the coast [...] indicating a need for a buffer zone between
the sea and the housing development initiatives” (GEISEB, 2009, p. 8). Therefore, the
strategy required “the creation of Coastal Environmental Committee that will formally attend
to the impact of climate change on the coast and factor those aspects into the expansion
plans of the coastal towns” (GEISEB, 2009, p. 24). Other local governments indicated
droughts and floods as potential threats to their development, such as the local authority of
Mariental and the regional council of Otjozondjupa. However, most towns, like Grootfontein,
Karasburg, and Okakarara just made references to general environmental issues, such as

waste management, bush fires, littering but not specifically to climate change related issues.

6.3.5 Summary

In this chapter it was investigated if LED stakeholders perceive climate change to be a threat
to the socio-economic development of their territories.

LED stakeholders were asked to indicate if they deem climate change a threat to the
development of their locality. They were then required to rate the threat on a scale from 1
(low threat) to 10 (high threat) with respect to economic, social, and environmental
sustainability.

" Enhaana, Gibeon, Gobabis, Grootfontein, Healo Nafidi, Karasburg, Khorixas, Lideritz, Mariental,
Okakarara, Opuwo, Oskikoto, Outapi, Rehoboth, Ruacana, Swakopmund, Tsumeb, Walvis Bay and
Windhoek.
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In order to find out if the threats were considered in strategic plans and local economic
development strategies of regional and local governments, 19 of them were analysed.

To summarize:

(1) Climate change was perceived as a threat to economic, social and environmental
sustainability by all stakeholders.

(2) Stakeholders perceived the environment to be more threatened by climate change than

economic or social development.

(3) Economic planners and consultants were more aware of a potential threat than chief
executives, councillors, and other stakeholders.

(4) Yet, the topic of climate change was hardly an issue in the local development strategies
which were analysed during the course of this study.

6.4 Potential

6.4.1 Introduction

In this chapter it is investigated if stakeholders perceive mitigation projects as an engine for
socio-economic development, if their perceptions differ and if they have preferences.

6.4.2 Perception of potential

6.4.2.1 General perception of potential

Stakeholders were asked if they felt that climate change initiatives (mitigation or adaptation)
contribute to economic development. They were provided with three possible answers: yes,

no, and do not know.

All of the consultants surveyed believed that mitigation and adaptation initiatives do offer
potentials for economic development. The percentage of yes-answers was between 76% and
89% for all other stakeholder groups. Depending on the point estimators, the confidence
coefficient, and the sample size, the intervals for the different stakeholder groups are
between 10% and 36%. Despite such a low accuracy, the lower boundaries of the intervals
are all above the 50%. Thus, it can be assumed that the majority of stakeholders believed
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that mitigation and adaptation initiatives contribute to economic development (see Table 23
and Figure 12).

Sample size |Yes No Do not know
Stakeholder group No. of No. of Confidence Interval (95%) [No. of No. of answers
answers answers (p/pu 0 lower/upper bound) |answers
pi 79.44%
All stakeholders 224| 190 (84.82%) B 89 25% 14 (6.25%) 20 (8.93%)
. . DI 54.87%
Chief executives 25| 19 (76.00%) D 90.64% 2 (8.00%) 4 (16.00%)
. b 78.48% . .
Economic planners 57| 51 (89.47%) By 96.04% 5(8.77%) 1 (1.75%)
o\ |PI 80.49% o o
Consultants 17| 17 (100.00%) o T0000%| O (0:00%) 0 (0.00%)
. N[ 74.61% o o
Councillors 68| 58 (85.29%) Y 92 72% 2 (2.94%) 8 (11.76%)
O,
Other stakeholders 57| 45 (78.95%) g' ggégj 5 (8.77%) 7 (12.28%)

Table 23 Point estimator and confidence intervals of stakeholder® perception of potential of climate change projects for
local economic development

6.4.2.2 Perceived economic development potential of mitigation and adaption

All those stakeholders who believed that there was a potential were also requested to rate
the potential with respect to mitigation and adaptation separately. The lowest possible rating
was 1 (low potential), the highest was 10 (very high potential). Those stakeholders who did

not believe in a potential were given a score of zero (no potential assumed).

6.4.2.2.1 Differences between mitigation and adaptation

25% (1% quartile) of all stakeholders rated the potential of mitigation initiatives to economic
development 5 or lower. The median (50%) is also 5 and 75% (3" quartile) rated the
potential 7 or lower. 25% of stakeholders consider the potential for adaptation equal or
below 5, while 50% rated the potential 6 or lower and 75% deemed the potential to be equal
or below 7.25. The percentile ranks between adaptation and mitigation differ only slightly.
The same outcome was obtained when individual stakeholder groups were analysed (see
Table 24 and attachment |, Table 58, Table 59, and Table 60). Does this suggest that the
differences observed are significant or are they only due to chance?

Stakeholder group Climate change strategy
Mitigation Adaptation
All stakeholders (5,6,7) (5, 6, 7.25)
Chief Executives (5,5,7) (5,5,7)
Economic Planners (5, 6, 8) (5,6,7)
Consultants (6,6,9) (7,8,9)
Councillors (5,5,7) (4.75,5,7)
Other stakeholders (5,5,7) (5,5,7)

Table 24 Percentile ranks of stakeholders™ perceived potential of mitigation and adaptation for economic development
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Assumptions: The samples include only stakeholders with an assumed interest in LED. The
data types are ordinal. 25 chief executives, 57 economic planners, 17 consultants, 68
councillors, and 57 other stakeholders were surveyed. The overall sample size is 224. The
samples are independent from each other. There are six stakeholder groups.

Null hypothesis: Hy: ps(Xmitigation™Yadaptation) = 0.5 Where s = €{all stakeholders, chief executives,

economic planners, consultants, councillors, other stakeholders} and Xmiigations Yadaptation =
perceived potential (rank) of mitigation and adaptation respectively. Stakeholders of a
selected group assume that mitigation and adaptation projects contribute equally to local

economic development.

Alternative _hypothesis: Ha: ps(Xmitigation™Yadaptaiion) # 0.5 where s = €{ all stakeholders, chief

executives, economic planners, consultants, councillors, other stakeholders } and Xmiigation
Yadaptation = perceived potential (rank) of mitigation and adaptation respectively. The perceived
potentials of mitigation and adaptation differ significantly from each other.

Significance level: a = 5%.

Data preparation: Missing data were imputed (see also chapter 4).

Test statistics: The Mann Whitney U Test was used to conduct the tests. The significance
level was approximated with the standard score (z-value).

p-value: Two-tailed (assuming the null hypothesis is true)

Test results: Applying the formula for k-combinations, six tests were required in order to
compare the perceived potential for mitigation and adaptation. The test results (U-values,
standard deviation, standard score, etc.) can be found in Table 61. The standard normal
significance level was defined as a = 5%. Because of two-tailed tests, the cut-off point was
a/2 = 2.5%.

None of the null hypotheses could be rejected on a 5% significance level. Failing to reject a
null hypothesis does not necessarily mean that the null hypothesis is true. However, the high
probabilities seemed to indicate that none of the stakeholders differentiate between
mitigation and adaptation when it comes to their economic development potential and the
burdens of proof against the null hypotheses are weak.

6.4.2.2.2 Differences among stakeholder groups

The observed percentile ranks of the stakeholder groups differ. For example, 25% of the
chief executives rated the potential for mitigation projects 5 or lower whereas 25% of the
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consultants rated the potential 6 or lower. The potential of adaptation initiatives was rated 7
or lower by 75% of the councillors whereas 75% of the consultants rated the potential 9 or
lower (see Table 24 and attachment | Table 59 and Table 60). Are these differences
significant or due to chance?

Assumptions: The samples include only people with an assumed interest in LED. The data
types are ordinal. 25 chief executives, 57 economic planners, 17 consultants, 68 councillors,
and 57 other stakeholders were surveyed. The samples are independent from each other.
There are 5 stakeholder groups to be considered.

Null hypothesis: Ho: ps(xi>y;) = 0.5 where s = e{adaptation, mitigation} and i, j = €{chief
executives, economic planners, consultants, councillors, other stakeholders} and i # j, and x,
y = perceived potential (score). The perception of the potential of mitigation and adaptation
for economic development does not vary between two selected stakeholder groups.

Alternative hypothesis: Ha.: ps(xi>Y;) # 0.5 where s = e{adaptation, mitigation} and i, j = e{chief

executives, economic planners, consultants, councillors, other stakeholders} and i # j, and x,
y = perceived potential (score)The perception of the potential differs significantly among
selected stakeholder groups.

Significance level: a = 5%.

Data preparation: Missing data were imputed (see also chapter 3).

Test statistics: The Mann Whitney U Test was used to conduct the tests. The significance
level was approximated with the standard score (z-value).

p-value: Two-tailed (assuming the null hypothesis is true)

Test results: Applying the formula for k-combinations, 10 independent tests had to be carried
out per climate change strategy. With two strategies (mitigation, adaptation), 20 tests were
required. The median, the U value, standard deviation, standard score (z value) and
probability for all tests can be found in Table 62 (mitigation) and Table 63 (adaptation). The
standard normal significance level was defined as a = 5%. Because of two-tailed tests, the
cut-off point was a/2 = 2.5%.

For mitigation, the null hypotheses for the tests between consultants and councillors or other
stakeholders could be rejected on the basis of a 5% significance level. The test between
consultants and chief executives resulted in a probability of only 3% and between economic
planners and councillors of about 7%. In these two cases, the burden of proof against the
null hypothesis was still strong. In the case of adaptation, the null hypothesis for tests
between consultants and all other stakeholder groups could be rejected. For all other tests
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(mitigation and adaptation) the null hypotheses could not be rejected. Under the assumption
that the null hypotheses are true, the computed probabilities were far above 2.5%. The
burdens of proof against these null hypotheses were weak.

For mitigation the percentile ranks of consultants are 1 to 2 ranks higher than those of other
stakeholder groups. For adaptation the percentile ranks are even 2 to 3 ranks higher. From
these findings, it could be assumed that consultants tend to see a higher local economic
development potential of mitigation and adaptation projects than other.

6.4.2.2.3 Reason for preference

Through interviews stakeholders were also asked about their preferences with respect to
mitigation and adaption. Based on the answers, stakeholders could be split into six groups.

One group of stakeholders could not see any economic development benefits at all and only
saw the threats. A CEO of a seaside town expected that climate change will have negative
impacts on the water supply of his town and that they would have to invest in desalination
plants. In the end the water price would rise and consequently render the town less
competitive for buisinesses and residents. He expressed the fear “that the town will not grow
as fast anymore as currently”. One economic development officer of a local authority said,
solar power in her town is “just an extra or bonus”. According to the officer the council
actually wants to see “more factories that create jobs”. The councillors would not perceive

the promotion of solar power as an engine for economic development.

It seemed that often stakeholders® perceptions were based on gutfeeling. One LED
stakeholder stated that with mitigation “the immediate first thing that comes to mind is the
environment [and] obviously the economy would also benefit but how far [...] you do not
really know”. Another LED stakeholder stressed that there are potentials for climate change
activities, although he admitted not to have enough information on the economic impact of
them but believed that “ to make them viable you have to think big”. A third one admitted that
she could not provide a qualified answer. “I am not sure which one [adaptation or mitigation]
would in the long run have the most potential’. Often stakeholders tried to provide examples
of mitigation and adaptation activities which were not linked to climate change. One
stakeholder for example mentioned a poisonous plant’' which kills cattle in one part of
Omaheke (a political region in Namibia). Instead of trying to eradicate the plant he stressed
that it might be more fruitfull if farmers adapt by building fences, trying out different herding

" The stakeholder most probably referred to poison leaf, also called gifblaar or magou in Afrikaans
(Dichapetalum cymosum) . It grows on sandy soil in the East of Namibia. It is extremely poisonous
and Kills livestock, especially during droughts and outside the rainy season.
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techniques, or stopping the cattle from drinking water after consuming these plants. These
examples were then used to make deductions with respect to climate change.

Some stakeholders felt that “mitigation sounds more practical” and that there “has been more
attention to date on mitigation”. They found it easier to identify economic development
potentials for mitigation projects. “There is a huge opportunity for innovation [...],
technological advancement [and] the creation of new jobs” one interviewee said. The
projects were also assumed to contribute to “efficiency in economic terms”. Mitigation would
force people to look at available “untapped resources and transforming them into energy”,
such as wind, solar, and biomass and these “are somehow linked to labour absorption or
labour intensive technologies”. One stakeholder aired his disappointment that “a country that
has so much potential to actually implement some mitigation projects, even if it is not really
going to make much impacts on the global scale, does not demonstrate that a country can be
100% green in energy”. He further stated that much of the electricity needed is imported and
that making Namibia’s national economy independent from import would provide a
competitive advantage. An LED consultant mentioned that some mitigation projects would
have a direct impact on poverty. For him poverty had many facets such as economic poverty,
poverty of knowledge, poverty of health, etc. If someone could not afford an electrical geyser,
he argued, subsidized solar water heaters providing hot water would mean an “immediate

improvement of lifestyle and the alleviation of poverty”

Other stakeholders argued that climate change was already a reality and that it could not be
stopped in the short run. Thus, LED should focus on the economic development potential of
adaptation first. This was also opinionated by a CEO of a local authority who said that
“people normally wake up late and then they have to adapt. They are seldom pro-active”.
One stakeholder argued that “in order to do that [adaptation] you need innovation, you need
people who try out new things”. This would stimulate economic development. A LED
consultant stated that “with respect to mitigation a lot of the easier things have been started
[...] and things will become more complex [...], costly and [...] technology intensive [whereas]
on the adaptation side there will be a lot more things that have not been tried and tested”.
Yet, these stakeholders failed to concretize the economic development potentials.

A further group of stakeholders who had a background in the energy sector saw many
synergies between mitigation and adaptation. One interviewee highlighted, that “mitigation is
actually part of adaptation”, mentioning energy efficient cooking stoves as an example. He
argued that because of desertification people might find less fire wood in their area. By using
energy efficient stoves they could adapt to this situation, because these ovens would reduce
the amount of wood needed. At the same time, this would reduce greenhouse gases
emissions. He believed that even at a larger scale mitigation was part of adaptation and
provided a further example: A drier climate might reduce the amount of water in the Kunene
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River which again might have a negative impact on the electricity generation capacity of the
Kunene hydropower plant. Instead of using fossil fuels in new power plants Namibia's
adaptation strategy should be to use other renewable energy sources, such as solar power
or wind. He emphasized that “adaptation and mitigation have to go hand in hand”. Because if
the ground water level sinks people might be deprived from water. “How do you tell that
person that having a diesel pump [...] is not the way to go — sit around and wait until you get
a solar pump?”. These stakeholders argued that mitigation and adaptation also need the
same set of skills. “One of the things that happen with mitigation is that it also comes with
new skills and those are similar to the ones you need for adaptation”. One stakeholder
mentioned the knowledge and skills you need for planting perennial crops which would
remove greenhouse gases and at the same time help local farmers to adapt to increased
climate variability. Another stakeholder referred back to the water pump example mentioned
above. “If people had used diesel pumps before they had already acquired the skills to
operate and maintain them when using solar power instead of diesel”.

Another group did not really distinguish between adaptation and mitigation, arguing that both
mitigation and adaptation requires investments and “investments result in economic
activities”. For them it was not a question of either adaptation or mitigation. They asked
instead: “What is the economic activity that comes out of that [mitigation or adaptation] that is
actually benefitting the area?”, “What is the kind of employment generation or the
contribution to the structure of the economy?”, “What are the spill-over effects?” and “What
are the local externalities of these projects?”. One LED officer highlighted that “LED officers
are looking for projects which generate employment. No matter what kind of projects”. It was
also mentioned that developing countries always lack behind the developed world and that
mitigation and adaptation might be an area for “inventing and developing our own new
technologies” and close the gap. As one stakeholder said: “As African countries with their

potential in solar energy, we should be leading there.”

All in all, mitigation and adaptation were indeed regarded as a potential for economic
development. Especially the development of new skills, the creation of jobs, and the
necessity to come up with innovative ways to use readily available resources were
considered to be economic development benefits. Mitigation projects were also assumed to
contribute to poverty alleviation. Yet, most stakeholders were very vague about their
perceptions and could not give examples of how the benefits had been or could be
materialized. Only stakeholders with a background in the energy sector and some of the LED

consultants could provide some concrete answers.
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6.4.2.3 Perceived potential of selected mitigation initiatives

The respondents were provided with a list of 15 possible mitigation initiatives and were asked
to rate their economic development potential. If by any reason they could not provide an
answer they could leave the question out. The scores for every initiative were added. As
there were numerous non-committal answers the final scores were divided by the number of

committal answers and ranked.

The average rating was comparatively high and the difference between the lowest (5.71) and
highest (7.08) average score is a mere 24%. This is an indication that altogether most
stakeholders overrated the potential in general and did not really differentiate between the
different mitigation options (see also Figure 6).
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Figure 6 Average rating of economic development potential of mitigation initiatives

Most mitigation initiatives with a high number of non-committal answers had a lower average
rating, such as biomass energy production, reforestation/afforestation, etc. This indicated
where the knowledge gap was especially wide.

All stakeholder groups prioritized more or less the same top five mitigation initiatives (see
also Table 25). LED stakeholders saw a great potential for solar energy, such as solar home
systems, solar water pumps, solar water heaters, and solar plants for off grid settlements. In
particular, switching to energy efficient lighting systems was believed to contribute to

economic development, too.
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Table 25 Ranking of mitigation initiatives with respect to local economic development potential

Fire management was also seen as an activity to boost development. Namibia is challenged
by bush fires virtually every year. MET (2011a, p. 51) stated that about 30-50,000 km? are
burned by bush fires per year. The fires destroy infrastructure such as cattle fences, reduce
grazing areas, kill wild and domestic animals, burn wood which is used by local communities
as fuel, and consume water in a water scarce country to extinguish them. Yet, MET forgot to
mention the positive impacts of bush fires. Frequent bush fires diminish the amount of dead
wood and keep the undesired encroacher bush at bay which means that subsequent wild
fires would not be as disastrous as before. To this end, bush fires could be ignited in a
controlled way. However, according to BEATTY (s.t. p.1 f.), fire suppression tactics such as
firebreaks are costly and if fires erupt in climatic unfavourable conditions, they will jump the
breaks and will find enough dry organic matter to continue.

However, the author of this thesis cannot see a high economic development potential in
these mitigation initiatives. The impact of small scale solar energy systems on employment
and income generation is poor because the systems are manufactured abroad. They do not
have a substantial catalytic impact either. Energy efficient light bulbs are also manufactured
outside of Namibia and need to be imported. There was no information available on
monetary costs and benefits of fire management in Namibia. Therefore, it was difficult to
assess if the benefits would outbalance the costs. Fires occur regularly between September
and November. Thus, there might only be some seasonal employment opportunities.
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One local economic development officer mentioned that “bush fires are what stakeholders
experience, what they are seeing and what is happening in their daily life”. He believed that
this was the reasons for the high rating of fire management. Another one mentioned that
stakeholders rated what was “closest to them” such us bush fires and increasing electricity
prices. Solar energy was seen as a means to save costs on electricity and fire management

to reduce the impact of bush fires.

The comparatively low rating for biomass energy, in particular the usage of encroacher bush
for energy production, was explained by the fact that people link bush encroachment
primarily to farm productivity, saying that debushing “means better grazing area for our cattle
and not employment generation for people in the area”. Some stakeholders believed that
people do not really know which initiatives might create the most employment opportunities.
Another stakeholder said, that people regard employment generation as “us looking for a job”
and not as an initiative that might create jobs for others. Other stakeholders mentioned that
the rating for biomass energy is based on what people know. “What is its practical meaning?
[...] How do they harvest? [...] What is happening after they harvested it?”. One
representative of a German power company said that “they did not know about the
encroacher bush and its potentials”. At large, the Namibian national government and local
governments failed to perceive bush as a comparative advantage and to market the resource

internationally.

Altogether, the rating was based on the stakeholders™ level of knowledge, their priorities, and

their personal motives and experiences.

6.4.3 Summary

In this chapter it was investigated if LED stakeholders believe that climate change activities
have a potential for economic development. To this end, stakeholders were asked if they feel
that mitigation and adaptation initiatives contribute to local economic development.
Stakeholders who believed that here was a potential were asked to rate the potential of
mitigation and adaptation initiatives on a scale from 1 (low potential) to 10 (very high
potential). Those stakeholders who did not believe in a potential were given a score of zero
(no potential assumed). Furthermore, stakeholders were provided with a list of 15 concrete
mitigation initiatives. They were requested to rate the potential of every initiative on a scale
from 1 (low potential) to 10 (high potential). Non-committal answers were rated as no

potential assumed. Additional qualitative data were obtained through stakeholder interviews.

To summarize:
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(1) Mitigation and adaptation initiatives were both perceived as a potential for economic
development by all stakeholders.

(2) Stakeholders of the same stakeholder group did not differ between the perceived
potential for mitigation and adaptation.

(3) LED consultants perceived the potential for mitigation and adaptation higher than other
stakeholder groups.

(4) In particular stakeholders with a background in the energy sector did not distinguish
between mitigation and adaptation.

(5) LED consultants did not care about distinguishing mitigation from adaptation initiatives as
long as they contribute to the objectives of LED.

(6) Mitigation and adaptation were considered to have an impact on job creation, skills

development, and inventiveness.

(7) The majority of stakeholders rated the potential based on a gut feeling rather than on
knowledge.

(8) Stakeholders could identify the economic development potential for mitigation more easily

than for adaptation.

(9) LED consultants and stakeholders with a background in the energy sector provided more

qualified answers.

(10) Stakeholders believed that fire management, replacing incandescent light bulbs with
energy efficient lighting systems and the usage of solar power have the highest potential for

economic development.

(11) The generally high ratings suggested that stakeholders overrated the economic potential
and did not differentiate much between initiatives.

(12) The rating was based on the stakeholders™ level of knowledge, their priorities, and
especially their personal motives and experiences.
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6.5 Objectives

6.5.1 Introduction

The sustainable development objectives of mitigation and CDM projects and LED initiatives
were already highlighted in chapter 2. The main objectives of LED clearly centre on social
and economic issues while environmental sustainable development objectives seem to play
a minor role. Yet, sustainable development includes also environmental sustainability. CDM
has more balanced approach in that respect seeing that apart from environmental issues,
social and economic development is also addressed.

In this chapter it is investigated what kind of development objectives the stakeholders pursue
with LED and mitigation projects. In a questionnaire respondents were provided with two lists
of 25 LED and 25 mitigation objectives. From each list they had to select the five objectives
they rated the most important. The aim of the investigation was to establish if LED
stakeholders rate the same or similar objectives for mitigation or LED initiatives.
Stakeholders who selected a certain objective were counted and based on the number of
counts the objectives were ranked. It should be noted that the composition of the overall
sample size (all stakeholder groups combined) is not representative (see also chapter 4) and
the overall rating might provide a distorted picture. Thus, it is important to always compare
the overall rating with the ratings of the different stakeholder groups. The list of LED
objectives were based on literature research, discussions with LED stakeholders and the
authors™ experience with LED in Namibia. In order to find out if environmental and climate
change objectives already play a role in LED a few obvious ones were included in the list,
such as strengthening the adaptive capacity of the locality and improve access to affordable
energy. The list of mitigation objectives was based on literature research and information
obtained from climate change experts.

6.5.2 LED objectives

191 out of 224 stakeholders selected exactly five LED objectives and were further
considered in the analysis. 11 respondents selected less than five and 22 selected more than

five.

Overall, stakeholders believed that LED should aim to foster cooperation between the civic,
public and private sector and improve social cohesion (rank 1), generate employment and
income (2), diversify economic activities (3), prevent crime (4), and attract new businesses to
the locality (5). The five most important objectives are more or less the same for all
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stakeholder groups. Improving the situation of underdeveloped areas (overall ranking: 6) was
ranked amongst the top five by chief executives (3), economic planners (1) and consultants
(5) (see also Table 26).
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Table 26 Stakeholders™ LED objectives

In general, the objectives reflect the socio-economic situation in Namibia. Although the crime
rate is not as high as in neighbouring South Africa it is on the rise. The unemployment rate is
very high, especially amongst the youth, and vast areas of Namibia are still underdeveloped
without access to bulk services or proper education and health services. Even 23 years after
independence with the apartheid system abolished, society is still divided along racial and
ethnic lines. Therefore it comes as no surprise that the improvement of cooperation and
social cohesion is high on the list of LED objectives.

The selected objectives are in line with the information obtained from LED stakeholder
interviews. In these interviews stakeholders stressed that “local actors [are to be] mobilized”,
that it is essential “getting [local actors] work together around their circumstances” and that
“prejudices from the past are overcome”. For them LED should “transform peoples life”,
“share the wealth of a nation more equitably amongst the population”, “empower women to
participate in economic activities”, “capacitate entrepreneurs”, “increase employment
opportunities” and “increase the competitiveness of the locality” so as to attract new

businesses, etc. The stakeholders mentioned many socio-economic objectives but none of
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them included environmental issues. Only when explicitly asked about greening the
economy, did their statements refer to environmental sustainability issues. However, their
statements remained very general in scope, such as “it is no longer about economic benefits
at all costs”, “environmental factors need to be considered” and companies “are to conduct
their businesses in a responsible way so that the impact on the global warming [...]

decreases over time”.

Every stakeholder group was probed to find out if the selection of objectives correlated with
the position of the objective in the list. A graphical assessment of all stakeholders showed no
clear trend (see attachment Il Figure 13).

6.5.3 Mitigation objectives

Three stakeholders skipped this question and did not provide an answer. 195 out of 224
stakeholders selected exactly five mitigation objectives and were further considered in the
analysis. 10 respondents selected less than five and 16 selected more than five objectives.

Overall, stakeholders ranked strengthening the adaptive capacity of a locality (rank 1),
reducing natural resource degradation (2), achieving a cleaner environment (3), reducing
greenhouse gas emissions (4) and improving the efficient use of resources (5) the top five
objectives for climate change mitigation initiatives (see also Table 27). Improving access to
affordable energy (overall rating: 6) were selected amongst the top five objectives by chief
executives (2), economic planners (4) and other stakeholders (5).

In chapter 6.4 it was shown that stakeholders believed that mitigation and adaptation projects
have the potential to foster economic development. Yet typical socio-economic development
objectives, such as employment generation (12), skills development and the transfer of new
technology (7), attracting new businesses (14), diversifying the economy (7), reducing the
dependency on imports (20), supporting and retaining businesses (21), improve access to
resources for the poor (13), improve situation of underdeveloped areas (15), and
empowerment of women (23) were not rated high. As one economic development officer
said, solar power is just presumed to be “an extra or bonus”. It is not assumed to contribute
much to the achievement of socio-economic development objectives. The selected mitigation
objectives are rather linked to environmental sustainability.

Every stakeholder group was probed to find out if the selection of objectives correlated with
the position of the objective in the list. A graphical assessment of all stakeholders showed no
clear trend (see attachment Il Figure 14).
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Table 27 Stakeholders™ mitigation objectives

6.5.4 Summary

LED focuses mostly on economic and social issues. CDM is foremost an instrument to
reduce greenhouse gas emissions. Yet, UNFCCC required that CDM contributes to
sustainable development in developing countries and different socio-economic development
objectives are pursued by CDM projects worldwide.

Stakeholders were provided with a list of 25 LED and 25 mitigation objectives. From each list
they had to select five objectives that they rate the most important. The aim of the
investigation was to establish whether LED stakeholders rate the same or similar objectives
for LED and mitigation initiatives. Additional qualitative data were obtained through
stakeholder interviews

To summarize:

(1) The investigation revealed that stakeholders believed that LED should focus on improving
the cooperation between civic, public and private sector and fostering social cohesion,
generating employment and income, diversifying economic activities, preventing crime, and
attracting more entrepreneurs to the locality. The objectives mirror the socio-economic

environment of Namibia, such as high unemployment and the increasing crime rate.
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(2) On the other hand mitigation activities were regarded as instruments to strengthen the
adaptive capacity of a locality, reduce natural resource degradation, achieve a cleaner

environment, reduce greenhouse gas emissions and improve the efficient use of resources.

(3) It is obvious that the majority of selected sustainable mitigation objectives were mostly
linked to environmental sustainability only while LED objectives bear reference to socio-

economic issues.

(4) This shows that interviewees failed to connect mitigation objectives to the key economic
and social development objectives.

6.6 Challenges

6.6.1 Introduction

The inhibiting factors for CDM are not be debated again in this chapter as they were already
discussed in chapter 5. The economic development of a locality is faced by many obstacles.
They range from lack of finances to the lack of information to the migration of labour. LED
initiatives also try to remove these obstacles.

In this chapter it is investigated if LED stakeholders perceive the challenges to LED and
mitigation projects alike. In a questionnaire respondents were provided with two lists of 25
LED and 25 mitigation challenges. From each list they had to select the five barriers they rate
the most challenging. Stakeholders who selected a certain challenge were counted and
based on the number of counts the challenges were ranked. It should be noted that the
composition of the overall sample size (all stakeholder groups combined) is not
representative (see also chapter 4) and the overall rating might provide a distorted picture.
Thus, it is important to always compare the overall rating with the ratings of the different
stakeholder groups. The list of mitigation challenges was based on Namibian and
international literature on this topic. The list of LED challenges was based on literature,
discussions with LED stakeholders and the authors™ previous hands-on experience with LED
in Namibia. In order to find out if climate change challenges already played a role in LED, the
list with LED challenges also included a few general climate change challenges, such as
impact on climate change on society and low adaptive capacity of society.
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6.6.2 LED challenges

Two respondents skipped the question and did not provide an answer at all. 185 out of 224
stakeholders selected exactly five challenges and were further considered in the analysis. 13
respondents selected less than five and 24 selected more than five challenges.

The participants believed that the most severe challenges LED is facing are insufficient
public budget and lack of public income (rank 1), the absence of necessary infrastructure (2),
the shortage of serviced land for businesses (3), the lack of finances for end users and
businesses (3), the absence of a skilled workforce (5) and the missing interest of
stakeholders to participate in LED (5) (see also Table 28). Some of the challenges are
logically linked. For example, due to the lack of finances the local public sector is unable to
service land and to invest in the development of infrastructure. These challenges were also
highlighted by the private sector in other studies in Namibia (e.g. NCCI et al, 2011; SURVEY
WAREHOUSE, 2013).

LED challenges
[ [
8 @ 2 o 8
o o L s ) T
© 2 4 = = °
§ |s2 (282 |2 |E |58
A 5c 2 5 g2
=8 £ x o 8 /<3 o =8
< 0 o wo (8] (5] O v
B | 8| 8| 8| 8| 8
. . 4 4 4 4
495 |48 S5I5 1855|835 |43 §
< Bl < & o K3 <@ |Gl
No potentials for economic development 2 1 2| 25| 1] 19| 9| 14| 9| 13
No participation / interest from private sector 6 6] 5/ 6 7 7

Insufficient public budget / lack of income (e.g. tax)
Friction between main stakeholders (e.g. private/public sector)

High impact of climate change on society (e.g. desertification) 17
Availability of land for business development 61
History/legacy of apartheid 18
Unavailability of data for planning 45

46
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Sample size (considered) 20 45 15 57 48

Original sample size 25 57 17 | 68 57

Table 28 Stakeholders™ perceived LED challenges

Stakeholders perceived the relationship between the private and public sector to be poor but
crucial for LED. This deduction could be drawn because many challenges, such as no
participation and interest from private sector (5), friction between public and private sector
(7), low capacity of public sector to deliver services (7), and unavailability of data for planning
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(9) were ranked comparatively high. This is in line with the opinion of the majority of LED
stakeholders interviewed. As one of them said, the main challenge is “to engage with people
of different interest and bring them around a table”. Another one stressed that LED is a “local
government function that needs partnership that needs interaction with the private sector and
the civil society” and for that to happen, the public sector has “to build trust and legitimacy”. It
is noteworthy that a further challenge concerning the relationship, namely corruption, was
rated high by consultants (2) and other stakeholders (7) but not by public sector
stakeholders, such as chief executives (24), councillors (16) and economic planners (14). It
was also noticeable that all challenges related to climate change or the energy sector were
rated low to very low, such as the low adaptive capacity of the society to climate change (24),
insufficient access to energy and fuel (24), high impact of climate change (21), and the high
cost of fuel and electricity (11).

LED depends on the circumstances of a locality, and challenges, objectives, and approaches
might differ from region to region and town to town. Yet, most of the challenges rated as
crucial by the respondents in this study are also rated as central for LED in other countries.
For example, in a state-wide economic development needs assessment of Oregon/US by the
UNIVERSITY OF OREGON (2012, p. ff.) 70% of respondents declared unskilled labour to be
a barrier or major barrier to economic development. Access to capital for individuals, SMEs
and municipalities was also rated to be a decisive factor. ROGERSON (2009, p. 51 ff.)
counted lack of funding of LED, capacity of the public sector, and issues related to the
cooperation within the public sector and between public and private sector amongst the most
crucial challenges for LED in South Africa.

Every stakeholder group was probed to find out if the selection of challenges correlated with
the position of the challenge in the list. A graphical assessment of all stakeholders showed
no clear trend (see attachment Il Figure 15).

6.6.3 Mitigation challenges

The required number of mitigation challenges was selected by 188 out of 224 stakeholders.
Six respondents did not answer to the question at all, 20 selected less than five and 10 more
than five challenges.

The respondents of the survey identified low understanding and awareness of climate
change mitigation and instruments (rank 1), insufficient public budget (2), low capacity of
local government (3), lack of support from institutions such as the national government or
donors (4), and unskilled labour to implement and maintain new technologies (5) as the main
obstructions for the implementation of climate change mitigation projects (see also Table 29).
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Every stakeholder group was probed to find out if the selection of challenges correlated with
the position of the challenge in the list. A graphical assessment of all stakeholders showed
no clear trend (see attachment Il Figure 16).
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Low capacity of local government 59 8 18 8 15[ 8| 10| 7
Climate change is not the mandate of the local government 35| 13| 8 8| 10| 4 8| 17| 7/ 15
Low understanding/awareness of climate change mitigation/instruments 117 10 35 8 37 27
Mitigation of climate change is not a priority for LA/RC 41 9| 3| 14| 11| 8| 2| 10| 15| 8] 10| 7
Energy is too cheap to justify investments in alternative energy 3 0 0 1
Local Authority/Region does not have the potential to mitigate 43 3 3 8
Scale of projects is low (e.g. because of low population density) 24 4 6
Insufficient public budget to invest in mitigation projects 90
Lack of pilot/demonstration projects in Namibia 43| 7] 6| 7[ 13] 3
Lack of support (e.g. from national government, donors, etc.) 55004 7[NS 2
Lack of interest by private sector 40 7 6 1
High risk of failing (e.g. capital over-runs, time over-runs) 21 1 6 3
Low demand for green energy products 36 4 8 1
Only one company has monopoly of providing electricity 34 5 8 0
Discouraging national policies/strategies (e.g. no tax incentives) 14| 24| 1| 21| 7| 13| 1] 18] 2| 23| 3| 22
Culture obstacles / Low social acceptance 31| 15 2| 19| 6| 18] 2| 10| 8| 17 13-
Low attractiveness/remoteness of locality/region 16| 23] 2| 19| 3| 23] 0| 22| 9| 15| 2| 24
High upfront investments required for mitigation measures 22| 19| 5| 8| 6| 18] 4 2| 23] 5] 20
Lack of available financing for end users/businesses (access to finance) 36| 11| 5| 8| 7| 13] 2| 10| 12| 12| 10| 7
High crime rate (e.g. risks of solar panels to be stolen) 19| 21 1 21 1| 24| 0| 22| 10| 14| 7| 15
Unskilled labour to implement and maintain technologies 50- 3| 14| 10| 9 2[ 10| 19
Lack of infrastructure (e.g. sewage system to collect sewage for biogas) 24| 16| 4| 11 7] 13| 1] 18] 9| 15| 3| 22
Lack of data/data are unreliable/no access to information 24| 16| 3| 14| 7| 13] 2| 10| 6| 19| 6] 17
Complexity of projects is too high 17 22| 1] 21 7] 18] 2| 10| 3| 21 4] 21
Inadequate quality of available technology/access to technology 46] 6] 3| 14| 12| 7] 2| 10 17! 12| 6
Sample size (considered) 188 22 48 13 61 44
Original sample size 224 25 57 17 68 | 57

Table 29 Stakeholders™ perceived mitigation challenges

First, shortage of finances, lack of knowledge and the general capacity of local governments
came up frequently during stakeholder interviews as the main barriers for the promotion of
mitigation and adaptation projects. The interviewed stakeholders believed that “the
alternative energy route is much more expensive” and they saw “financial issues as the
biggest challenge” for mitigation initiatives. Besides financial constraints, local governments
were also believed to lack the necessary knowledge to sustainably engage with private
partners in climate change activities. As one LED consultant said, there are “different levels
of capacity [but] only equal partnerships persist”. Missing awareness was also singled out as
a main stumbling block.

Second, CDM literature highlights unskilled labour, lack of finances, absence of support and
missing awareness as major barriers for CDM projects. The selected challenges in the
survey are in line with both the challenges obtained from literature and during interviews. It
can therefore be concluded that the selected challenges were a plausible choice and
corresponded with previous experiences in this field and that therefore the survey provided a
realistic picture.
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6.6.4 Summary

LED and mitigation projects face a plethora of challenges. In order to provide an enabling
environment for businesses to flourish and to provide employment and income opportunities,
LED initiatives also aim to eliminate obstacles for economic development. Thus, synergies
could be created if the LED challenges were similar to the mitigation or CDM challenges.

Stakeholders were provided with two lists of 25 LED and 25 mitigation challenges each.
From each list they had to select five challenges that they rate the most important. The aim
of the investigation was to establish whether LED stakeholders rate the same or similar
challenges for LED and mitigation initiatives. Additional qualitative data were obtained
through stakeholder interviews

To summarize:

(1) LED stakeholders in Namibia believed that the most severe challenges for LED are the
insufficient public budget and lack of public income, the absence of necessary infrastructure,
the shortage of serviced land for businesses, the lack of finances for end users and
businesses, the absence of a skilled workforce and the missing interest of stakeholders to
participate in LED.

(2) The main mitigation challenges were identified as low understanding and awareness of
climate change instruments, insufficient public budget, low capacity of local government, lack
of support from institutions such as the national government or donors and unskilled labour

to implement and maintain new technologies.

(3) Some obstacles to mitigation and LED initiatives coincide, such as lack of budget and an
unskilled workforce.

(4) Therefore addressing these challenges through LED initiatives definitely benefit mitigation

projects.

6.7 Mandates

6.7.1 Introduction

In this chapter the perception of LED stakeholders with respect to the main actors for climate
change initiatives and their functions is analysed.
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6.7.2 Stakeholders in CDM and LED
6.7.2.1 The role of the public and the private sector

The roles of the private and the public sector in CDM are clearly defined. According to
UNFCCC (1998b, p. 35), any private sector organisation could finance, implement and
operate CDM projects, while the role of the government is more versatile. In the Marrakesh
Accords, UNFCCC (2002, p. 20 ff.) required governments which want to participate in CDM
to establish a Designated National Authority (DNA). The DNA of a CDM host country is to
validate and approve CDM projects and verify and certify achieved emission reductions.
UNEP (2007, p. 28) highlighted that government bodies and municipalities could also
develop and operate CDM projects.

The role of the public and private sector in economic development is far more complicated. In
principle two strategies or a mix of both are followed to develop a nation. According to PIKE
et al. (2006, p. 29), there are state led and market led development strategies. State led
strategies include measures like import substitution, public spending or land reforms whereas
market led strategies encompass for instance trade liberalization, export promotion or
privatisation. Since the 1970s the latter strategy has more and more replaced the former.
The so-called Washington Consensus’ of 1990 epitomizes the market led strategy. It has
also been promoted by the World Bank and the International Monetary Fund (IMF) as a
guiding principle for economic development in developing countries”®. The Consensus
demands that the state steps back and that the private sector assumes a much more active
role in development. According to the Consensus, measures like reducing tariffs or avoiding
red tape are to provide an enabling environment for the private sector to grow. This will pave
the way to general economic development and growth, reduce regional disparities, alleviate
poverty and ultimately will lead to more stability.

The underlying assumption is that poverty will be reduced in an economy which functions
under optimal market conditions’™. Yet, according to RUECKER/TRAH (2007, p. 29), the
Washington Consensus ignores the fact that optimal market conditions do not exist and that

2 The term was coined by the economist John Williamson during a conference on economic
development issues in Latin America in Washington in 1990. The concept has been associated with
neoliberal politics.
% In 2004 the term Beijing Consensus was coined which describes an alternative approach to the
Washington Consensus and the development of underdeveloped countries. The framework is based
on China’s economic success and unlike the Washington Consensus requests much more
94overnment interventions.

The so called trickledown effect describes a theory that the benefits of economic development and
the betterment of the living standard of the rich will finally trickle down to the poor.
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the functioning and failing of markets depend on formal and informal institutions”. According
to GRABOWSKI et al. (2007, p. 30), experiences in Russia and countries in Latin America,
which adopted the Washington Consensus suggest that the market led approach does not
always generate the expected results. Moreover, the South Asian countries recovered
quickly after the financial crisis in the late 1990s, even though or because their governments
were much more involved in economic development activities than recommended by the

Consensus.

Therefore, the question is to which degree government intervention in economic
development can be justified. DEARDORFF (2000, p. 3) mentions three reasons for
government interventions: re-distribution of income, non-economic objectives, and market
failures. In many countries income is unequally distributed and government interventions are
required such as the provision of unemployment benefits or the adoption of progressive
income taxation. Non-economic goals refer for instance to cultural objectives. Theatres,
operas, etc. are generally state-subsidised as they are often financially not viable. In a
perfect market situation there is an equilibrium of supply and demand of goods and services.
Yet, market failures might prevent such a market equilibrium. So-called public goods are
non-excludable and non-rivalrous in nature. Therefore, it is financially meaningless for private
companies to invest in the provision of such goods and services. Private entities might not
have sufficient financial, technical or human capacities to invest in basic research of which
the benefits can only be expected in the far future. In this case the government might be
obliged to operate research institutions. Market forces might lead to an underprovision of
goods and services in remote areas and the government might be impelled to intervene.
STERN (2006, p. i) calls climate change the biggest and widest-ranging market failure ever,
as the social, economic and environmental costs caused by greenhouse gas emissions are

not borne by the emitters. This is a typical case of a negative externality”®.

What are the roles of the private and public sector in LED? According to HELMSING (2005,
p. 312), local governments should be restricted to provide opportunities for economic
activities, support economic development, and enhance competitiveness through the delivery
of services and the initiation of territorial development. Moreover, they should enable local
stakeholders to participate in LED initiatives. Although local governments play an important
role in balancing environmental, social and economic impacts of LED they are not best
equipped to exploit business opportunities or decide matters on behalf of the private sector
without prior consultation. RUECKER/TRAH (2007, p. 22) came to the conclusion that

"®“Institutions are the rules of the game in a society or, more formally, are the humanly devised
constraints that shape human interaction. In consequence they structure incentives in human
exchange, whether political, social, or economic” (NORTH, 1990, p. 3)

’® Economists distinguish between negative and positive externalities. A positive externality is the spill-
over of benefits. For example beekeeping for the production of honey might have a positive impact on
the productivity of fruit trees in a neighbouring garden.
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governments should address market failures and create an enabling environment whereas
the business sector should provide employment and income opportunities. WAL/HILHORST
(2007, p. 5 ff.) stated that even for pro-poor economic development programmes,
interventions by governments should be restricted to the creation of an enabling

environment.

However, many national and local governments already provide direct employment through
government owned enterprises. These parastatals undertake commercial activities and
provide services and goods on behalf of the government. The establishment of government
owned enterprises is normally motivated by the reasons mentioned above: market failures,
non-financial objectives and non-competitive markets. Sometimes governments also want to
own enterprises to supplement the public budget. In general, a state might want to invest in
an enterprise if the social benefits of an investment are greater than the social costs’’. Many
government-owned enterprises can be found in strategic sectors such as public transport,
energy and water. Especially in developing countries, the state intervenes in underdeveloped
or emerging sectors. For example, if the business development service sector is not
developed yet, governments might opt to provide even training and business advisory
services. The Namibian national airline is another example of such a parastatal. While the
airline is not profitable, it is deemed strategically essential for the development of the tourism
sector. The development of the business sector to provide employment and income
opportunities depends very much on the entrepreneurial spirit and skills of the people.
Developing both is one of the tasks of LED initiatives. However, this takes time. Faced with
high unemployment rates governments might be forced to react faster.

The government has many alternatives to motivate the private sector to invest into economic
activities, like the provision of government direct subsidies, tax reliefs, public private
partnerships, etc. However, even with an enabling business environment there could still be
a multitude of reasons why companies refrain from investing. Consequently, if a LED
programme identifies a valid and feasible greenhouse gas emission reduction project, which
contribute to sustainable development or the strategic objectives of the government, and no
private investor takes the risk to invest in such a project, local or regional governments could
establish government owned enterprises implement such a project.

7 Social costs include all costs incurred by an economic activity that is the sum of private costs and
negative externalities. Social benefits include all benefits arising by an economic activity that is the
sum of private benefits and positive externalities.
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6.7.2.2 The role of Official Development Assistance (ODA)

The usage of ODA in CDM is intensively debated. In the Marrakesh Accords UNFCCC
emphasises that “clean development mechanism projects from Parties in Annex-1 were not to
result in the diversion of official development and is to be separate from and not counted
towards the financial obligations of Parties included in Annex I"(UNFCCC, 2002, p. 20).
However, UNFCCC failed to provide a more detailed definition of what exactly diversion of
ODA means. This might be due to the fact that ODA diversion is not expected at all.
According to UNFCCC (1998b, p. 35), the Group 77’® and China raised the question of ODA
diversion during the discussions leading to the Kyoto Protocol. In reply to their questions they
were told that it is expected that CDM projects would be mainly financed by private entities
and in cases that an Annex-I-country directly partakes in a CDM project, it does not alter its
funding obligations to ODA. Project developers are requested to indicate in the PPDs that the
project does not divert ODA. In the end it is the prerogative of the host country to approve the

source of funding.

MICHAELOWA/MICHAELOWA (2005, p. 8 ff.) argued that there were only few areas in
which mitigation objectives overlap with ODA priorities. The only example they could identify
was the usage of clean energy sources for lighting, cooking, etc. to reduce indoor pollution
which would improve the quality of life of the poor and contribute to the achievement of the
Millennium Development Goals (MDGs)”®. Therefore, the “use of development aid for CDM
projects and / or their preparation via capacity building is thus clearly not warranted”
(MICHAELOWA/MICHAELOWA, 2005, p. 1). However, the author of this thesis believes that
this is too short-sighted. If CDM projects provide electricity to off-grid areas, generate
employment and income locally they definitely do contribute to the objectives of ODA.

OECD (2004, p. 3) argued that a diversion of ODA only takes place if the profits of CDM flow
back to the donor. Therefore, ODA should not be used for activities which are linked to the
procurement of CERs. ODA is provided by a donor net of any returns to the donor. There is
no diversion assumed, if the income of CER stays in the host country.

"® Group 77 is a group of 77 developing countries. The group was established on 15 June 1964 during
the first session of the United Nations Conference on Trade and Development (UNCTAD) in
Geneva/Switzerland.

" During the 55" UN plenary meeting in 2000, also called the Millennium Summit, the parties agreed
to halve poverty worldwide by 2015. In 2001 eight concrete Millennium Development Goals (MDGs)
were worked out by a working group consisting of different organisations like the UN, OECD, and the
World Bank. The MDGs address issues like poverty and hunger, education, gender equality, child
mortality, maternal health, HIV/AIDS, environmental sustainability and the establishment of a global
partnership for development.
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In a letter to the chairman of OECD/DAC, the CLIMATE ACTION NETWORK® (2004, p. 1 f.),
required that countries which did not achieve their 0.7% ODA target, should not be allowed to
use ODA funds for any CDM related activity®'. For countries achieving 0.7%, ODA could be
used if ODA is not linked to the purchase of CERs, if the revenue of CDM projects is
insufficient to cover the cost of the projects, and if the projects contribute to sustainable
development. According to BMZ (2009), only 5 countries (Sweden, Luxemburg, Norway,
Denmark, and the Netherlands) reached the 0.7% target in 2008.

JAHN et al. (2004, p. 44) demanded that donors should provide funding for activities to
enable Non-Annex-I-countries to develop projects locally, such as capacity building and the
removal of barriers for CDM investments. UNDP (2006, p. 22) already financed awareness
raising activities, feasibility studies, institutional capacity building initiatives, etc. in a range of
developing countries. GOLD STANDARD®? (2006, p. 16 f.) prohibits the use of ODA to
support general project costs, purchase (new) technologies, finance installations and running
costs, monitor, verify and certify emission reductions, and purchase CERs. However, GOLD
STANDARD allows ODA to be used to support the development of project design documents
if the assistance is not linked to CER purchase agreements, to develop new CDM
methodologies, and to cover operating and installation costs if the CDM project is part of a
wider programme and the CDM project is not a pre-requisite for the implementation of such a
programme. The Dutch MINISTRY OF FOREIGN AFFAIRS (2008, p. 86 f.) reasoned that
using ODA for CDM might lead to closer links between CDM portfolios of Annex-I-countries
and sustainable development priorities of host countries.

Many countries face an additional dilemma. Instead of having reduced greenhouse gases,
the emissions of these countries had risen between 1990 and 2007. According to UNFCCC
(2009b, p. 16), Japan's greenhouse gases have risen by 8%, Spain's by 53.5%, Greece's by
24.9% and ltaly's by 7.1%%. They were far from reaching their Kyoto targets. At the same
time, they have to reach the 0.7% ODA target. According to BMZ (2009), Japan reached
0.18%, Spain 0.43%, Greece and ltaly 0.2% in 2008. On the one hand counting CDM as
ODA would improve the ODA/GNP ratio of donor countries. On the other hand, using ODA to
finance CDM would help them to achieve their emission reduction objectives. Considering

8 Climate Action Network (CAN) is a network of 500 NGOs. Its mission is to support governments and
individuals in their efforts to reduce greenhouse gas emissions to ecologically sustainable levels.

®" “In recognition of the special importance of the role that can be fulfilled only by official development
assistance, a major part of financial resource transfers to the developing countries should be provided
in the form of official development assistance. Each economically advanced country will progressively
increase its official development assistance to the developing countries and will exert its best efforts to
reach a minimum net amount of 0.7 percent of its gross national product at market prices by the
middle of the decade.” (UN, 2012).

% The Gold Standard is a non-governmental organisation under Swiss law - established in 2006 and
located in Geneva/Switzerland. The foundation is owned by 60 NGO and perceives itself as an
OJ)erator of a certification scheme for premium carbon credits.

8 without considering Land Use, Land Use Change and Forestry (LULUCF) projects

151



the discussions about ODA and CDM it comes as no surprise that for COSBEY et al. (2006,
p. 112) there exists a grey area when it comes to the usage of ODA in CDM.

There are no restrictions to the use of ODA in LED and any amount spent by donor
organisation on LED is fully counted towards ODA. The usage of ODA is only restricted with
respect to CDM. If climate change projects in general contribute to the objectives of LED the
usage of ODA is not limited at all.

6.7.3 Perceived main drivers for climate change initiatives

LED stakeholders were asked to select the main actors for climate change initiatives in their
locality. They could choose from a selection of six actors: the Namibian private sector, the
international private sector, donor organisations, the national government, the regional
council and the local authority. More than one answer was possible. In Namibia, very few
non-governmental organisations (NGOs) play a role, such as the Desert Research
Foundations of Namibia (DRFN). However, the author excluded them as he wanted to focus
on the major actors only. As there were more stakeholders from local authorities than from
regional councils, the category local authority could have received more points. To avoid this
bias, the scores for local authorities and regional councils were subsumed under the term
‘local governments’. If a stakeholder selected either local authority or regional council or
both, the category “local governments” received one point.

No. of selected |All Executives Economic Consultants Councillors Other
drivers stakeholders planners stakeholders
Abs. (% Abs. |% Abs. (% Abs. (% Abs. |% Abs. |%

1 49| 21.88 1 4.00 10| 17.54 3| 17.65 13| 19.12 22| 38.60
2 68| 30.36 12| 48.00 15| 26.32 4| 23.53 25| 36.76 12| 21.05
3 62| 27.68 7| 28.00 19| 33.33 5| 29.41 18| 26.47 13| 22.81
4 26/ 11.61 4| 16.00 8| 14.04 1 5.88 6 8.82 7 12.28
5 5 2.23 0 0.00 2 3.51 0 0.00 2 2.94 1 1.75
6 14 6.25 1 4.00 3 5.26 4| 23.53 4 5.88 2 3.51

Total 224| 100.00 25| 100.00 57| 100.00 17| 100.00 68| 100.00 57| 100.00

Table 30 Number of selected main drivers

The majority of stakeholders clearly distinguished among the importance of actors. Most of
the respondents selected either two or three alternatives. Only very few stakeholders felt that
all the actors were equally important (see also Table 30).

152



Main drivers for climate change initiatives
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Figure 7 Perceived main drivers for climate change initiatives

Stakeholder group National (Local Donors |Namibian |Internat. |Group
govern't |[govern't private |private [size
sector sector
All Abs. scores 161 182 51 53 30
stakeholders |% of stakeholder group size 84.29 95.29 26.70 27.75 15.71 224
Rank 2 1 4 3 5
Chief Abs. scores 21 24 6 4 1
executives |% of stakeholder group size 84.00 96.00 24.00 16.00 4.00 25
Rank 2 1 3 4 5
Economic  |Abs. scores 44 50 14 11 7
planners % of stakeholder group size 7719 87.72 24.56 19.30 12.28 57
Rank 2 1 3 4 5
Consultants |Abs. scores 12 14 6 9 4
% of stakeholder group size 70.59 82.35 35.29 52.94 23.53 17
Rank 2 1 4 3 5
Councillors |Abs. scores 46 53 15 18 11
% of stakeholder group size 67.65 77.94 22.06 26.47 16.18 68
Rank 2 1 4 3 5
Other Abs. scores 38 41 10 11 7
stakeholders |% of stakeholder group size 66.67 71.93 17.54 19.30 12.28 57
Rank 2 1 4 3 5

Table 31 Perceived main driver for climate change initiatives

Across all groups, stakeholders perceived local governments (95% of 224 stakeholders) and
the national government (84%) to be mainly responsible for climate change initiatives in their
locality. They did not perceive donor organisations (27%) or the private sector playing a
major role (Namibian private sector: 28%; international private sector: 16%). Only the group
of consultants felt that donor organisations (35% out of 17 stakeholders) and the Namibian
private sector (53%) should play a fairly essential role (see also Figure 7 and Table 31).
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6.7.4 Main functions for climate change mitigation initiatives

LED stakeholders were required to assign five different project functions — promotion,
sourcing for funding, funding, implementation and operation — to the different actors. More
than one function could be assigned to one actor. Before the participants answered the
question they were verbally briefed on the meaning of the functions. Due to its complexity, it

was impractical to include the explanations in the questionnaire.

Promotion involves activities such a preparing the project (e.g. conducting feasibility studies,
developing project proposals), raising awareness, etc. Sourcing for funding encompasses
talking to potential investors, development banks, etc. Funding stands for the actual provision
of the necessary budget. Implementation means that all steps are taken to make sure that
the project can get operational, such as entering into PPP agreements, training, adoption of
necessary policies (e.g. feed-in tariffs, subsidies, tax holidays), establishment of government
owned enterprises, and installation of equipment (e.g. solar parks, wind parks). Operation
refers to the daily management of processes (e.g. planning, monitoring, reviewing,
accounting, training) in order to make sure that the final project objectives are fully met.

Two examples should illustrate the five different functions. Energy efficient cooking stoves
might be perceived to improve the livelihood of poor rural communities. The feasibility of the
project and its impact could be established by the national government. The national
government could also negotiate with donor organisations to fund the project. Thereafter,
local governments could implement the project in their area. Their task would be to identify
private entities which could manufacture and sell the stoves, organize local supply chains
and train the workforce. Local governments together with the national government could then
initiate promotion programmes to market the stoves and make end-users aware of their
benefits. A solar park could be set up to produce electricity for an off-grid settlement. The
national government might assume the responsibility of establishing its financial and
technical feasibility. The national government, the local government and donors could
provide the financial means. The national government might be in charge of the public
tendering of the project and overseeing the installation, whereas local governments might be
accountable for making sure that the installation is maintained and economically operated.

Stakeholders were very conscious of the functions the different actors should assume. Most
of them selected either one or two actors for one of the functions. Only very few felt that a
function should be assigned to all stakeholders (see also Table 32).
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No. of selected |Promoting Sourcing for Funding Implementing Operating
drivers funding
Abs. % Abs. % Abs. % Abs. % Abs. %

1 101 45.70 102 45.95 80 36.04 88 39.46 82 37.44
2 49 2217 63 28.38 56 25.23 68 30.49 84 38.36
3 34 15.38 32 14.41 36 16.22 38 17.04 34 15.53
4 17 7.69 18 8.11 30 13.51 15 6.73 9 4.11
5 12 5.43 2 0.90 8 3.60 7 3.14 6 2.74
6 8 3.62 5 2.25 12 5.41 7 3.14 4 1.83

Total 221 100.00 222| 100.00 222| 100.00 223| 100.00 219| 100.00

Table 32 Number of selected actors per functions

Promoting initiatives and sourcing for funding is clearly seen as a responsibility of the
national government and local governments. The necessary funds should mainly come from
the national government and donor organisations whereas the local governments should be
in charge of implementing the projects. The projects themselves should then be operated by
local governments and the Namibian private sector. It is noticeable that the international
private sector was not assumed to play a major role. Donors were to play some role in the
initial phases of a project, but in line with the principles of development aid they are not
perceived to function as implementing or operating organisations (see also Figure 8).

Contrary to the requirements of the Washington Consensus, LED stakeholders indicated that
the government should assume a much more dominant role in mitigation projects. This might
be explained by the fact that most stakeholders are national and local government officials or
councillors. However, even the group of consultants largely shared this opinion. Yet, they
also believed that the private sector needs to assume a more active role in investing,
implementing and operating projects.

Perceived functions of main actors
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Figure 8 Perceived functions of main actors
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Only a few stakeholders rejected the idea that local governments should develop, implement
and operate mitigation projects. One LED consultant believed that “the local government has
a role by virtue of its basic function”, which is only to create an enabling environment for the
private sector to flourish. Another one said that he would be “hesitant to mix these functions
[because they are not public functions and if the private sector is not interested] one should
investigate the potential for public-private partnerships”. A representative of a German power
supplier mentioned that with respect to CDM “the government has to make sure that the
requirements of the Kyoto Protocol are met and [that] nothing more is required from the
government”. But he also stressed that he “does not mind the involvement of the government

either”.

However, the majority of stakeholders interviewed confirmed the findings of the survey. The
reasons why the government should also be involved in financing, implementing and
operating mitigation projects can be grouped into four categories: mandate for sustainable
development, market failure, state monopoly in the energy sector, and generation of initial
demand.

First of all, stakeholders perceived the government “as the watch dog of sustainable
development”. One LED officer stressed that “the local authority is the custodian of the city
or town [...] they must show the way”. But he also emphasized that “you need to partner up
with the private sector to address climate change®. A stakeholder with a background in the
energy sector mentioned “that there are circumstances where the government can get
involved [...] for example making the [energy efficient] stoves is not something that the
private sector wants to get involved in, because of the fact that it does not have good
returns”. For him the private sector “likes low hanging fruits” and “is looking for too much and
too quick and too easy”. The private sector produces gas stoves and electrical stoves but
“the customers who would use the energy efficient stoves would outnumber the ones who
use these fancy stoves”. If the stoves improved the livelihood of the people and the private
sector did not see a potential the government should take over by virtue of its poverty
reduction and sustainable development mandate.

Other stakeholders believed that “there is an imperative [for the government to intervene if]
the market signals are not particularly strong [and if] by delaying these kinds of interventions
or actions one might further worsen the situation”. One LED consultant argued that “in history
the public sector has taken the lead often [...] to support those big kind of leaps of innovation
and technology”. Although the government was seen as “the investor of last resort [...] but in
some cases is the only one available to take on some of the risks”. Another LED consultant
highlighted that “the government should come in to at least cushion some of the costs from a

public goods perspective”.
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One stakeholder mentioned that the government is already “a fairly significant player” in the
private sector through state owned enterprises. The state-owned electricity provider
Nampower is a monopoly. Independent power producers (IPP) are allowed in Namibia but
have to sell to Nampower which dictates the prices and does not offer attractive feed-in
tariffs. Therefore, there are only a few pilot projects such as the wood gasification project
which feeds its generated electricity into the main grid and the Tsumkwe solar power project
which only provides electricity into the Tsumkwe mini grid (see also chapter 4). The
technology needed, such as solar panels and the gasifier, is all imported. The author of the
thesis does not foresee that there will be attractive feed-in tariffs in the near future. As one
politician said, this would mean that “the Namibian customer will actually subsidize
employment outside Namibia”. As the state has the monopoly for electricity production,
stakeholders believed that “the government has to play an important role also in

implementing and operating greenhouse gas emission reduction projects”.

The government is also expected to promote projects by generating an initial demand for
products reducing greenhouse gases. One CEO mentioned that “the government should
provide subsidies for solar panels [...] and should set a good example”. Another consultant
thinks that for energy efficient products the “government should take a proactive role to
stimulate that kind of demand so [...] they would have to take on a role that would really

somehow interferes in that market”.

6.7.5 Summary

The role and functions of the public and the private sector entities for CDM are defined by
UNFCCC. The government of a CDM host country has to meet certain requirements to
participate in CDM, such as establishing a DNA. The private and the public sector could
finance, implement and operate CDM projects. The situation is not so clear in LED.
Especially, the economic development mandate of the public sector is debated. When and to
what extent is the public sector allowed to intervene? Different schools of thought exist.
Market-led strategies require governments to just provide an enabling environment, whereas
the government is much more involved in private sector activities in state-led strategies. The
usage of ODA for CDM projects is restricted, while it could be used without constraints for
LED and mitigation projects in general.

In this chapter it was discussed how LED stakeholders perceived the role and functions of
different players (the Namibian private sector, the international private sector, donor
organisations, the national government, the regional council and the local authority) in the
field of climate change. Stakeholders were requested to indicate the main drivers of climate
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change activities and to project management functions of mitigation projects (promotion,
sourcing for funding, funding, implementation, operation) to the actors.

To summarize:
(1) ODA could be used in LED and for climate change mitigation initiatives in general.

(2) Although UNFCCC restricts the usage of ODA for CDM there seems to be some
consensus that ODA could also be used if it is not linked to the procurement of CERs.

(3) The majority of stakeholders perceived the national government and the local

governments to be the main drivers for climate change initiatives.

(4) The national government and the local governments were perceived to be mainly
responsible for promoting projects and sourcing for funding.

(5) The financial means for mitigation projects should come from the national government
and donors.

(6) The local government was assumed to take on the responsibility of implementing
projects.

(7) The local government and the private sector were perceived to operate the projects.

(8) Stakeholders perceived the private sector as a partner in climate change but not as taking
the lead.

(9) According to stakeholders, the reasons that the national government and local
governments were deemed to be the main players was vested in their mandate to ensure
sustainable development, in the recognition that the alternative energy sector suffers from
market failures, in the fact that the sole electricity provider is a state owned company, and in
the responsibility of the state to use its regulatory power to generate an initial demand for

carbon neutral products and services.

6.8 LED and climate change mitigation

6.8.1 Introduction

In this chapter it is investigated if LED stakeholders believed that LED should also address
mitigation initiatives. To this end stakeholders were asked to provide their opinion on three
questions: “Is it possible to initiate mitigation projects in a typical bottom-up, participatory
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LED approach?”, “Should mitigation projects be included in LED strategies?”, and “Should
the LED agency in Namibia support mitigation initiatives of local governments?”

As per definition, LED is a bottom-up, participatory approach requiring the involvement of the
public, the private and the civic sector. Based on this maxim, LED strategies in Namibia have
in many towns. LED strategies are built on local comparative and competitive advantages
and focus on the economic development potentials of localities. They normally cover a time
span of three to five years. However, local governments often lack the required capacity and
need support from outside to develop and implement such strategies. Thus, the national
government established an LED agency to assist LED initiatives in regions and towns in
Namibia.

6.8.2 LED approach and mitigation

Stakeholders had to indicate if they believed that mitigation projects could be initiated in a
bottom-up, participatory LED approach on a scale from 1 (do not agree) to 10 (fully agree).

25% (1% quartile) of stakeholders rated the appropriateness of initiating mitigation projects
through an LED approach 5 or lower, 50% (median) 8 or lower, and 75% (3" quartile) 10 or
lower. The percentile ranks of the individual stakeholder groups differed slightly. For
example, the 1% quartile, median, and 3" quartile for chief executives were 5, 6, and 9
respectively while for councillors they were 5, 8, and 9 (see also Table 33 and attachment |
Table 64). Are the observed differences significant or are they only due to chance?

Stakeholder group

All Chief Economic Consultants Councillors Other

stakeholders |executives planners stakeholders
[LED approach (5, 8, 10) (5,6,9) (5,8,9) (5,8,10) (5,8,9) (6,9,10)

Table 33 Percentile ranks of stakeholders™ opinion on appropriateness of LED approach for mitigation projects

Assumptions: The samples include only people with an assumed interest in LED. The data
types are ordinal. 25 chief executives, 57 economic planners, 17 consultants, 68 councillors,
and 57 other stakeholders were surveyed. The overall sample size is 224. The samples are
independent from each other. Five stakeholder groups are considered: chief executives,

economic planners, consultants, councillors, and other stakeholders.

Null_hypothesis: Ho: p(xi>y) = 0.5 where i, j = €{chief executives, economic planners,

consultants, councillors, other stakeholders } and i # j and x, y = opinion on appropriateness
of approach (score). LED stakeholders™ assessment with respect to the feasibility of initiating
mitigation project by a typical bottom-up, participator LED approach does not differ between
two selected stakeholder groups.
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Alternative hypothesis: H,: p(xi>y;) # 0.5 where i, j = e{chief executives, economic planners,

consultants, councillors, other stakeholders } and i # j and x, y = opinion on appropriateness
of approach (score). LED stakeholders® assessment differs significantly between two
selected stakeholder groups.

Significance level: a = 5%.

Data preparation: Missing data were imputed (see also chapter 4).

Statistical test: The Mann Whitney U Test was used to conduct the tests. The significance

level was approximated with the standard score (z-value).
p-value: Two-tailed (assuming the null hypothesis is true)

Test results: Applying the formula for k-combinations, 10 independent tests had to be carried
out._The test results (U-values, standard deviation, standard score, etc.) can be found in
Table 65 (see attachment I). The standard normal significance level was defined as a = 5%.

Because of two-tailed tests, the cut-off point was a/2 = 2.5%.

A significant difference could only be established between chief executives and other
stakeholders. Yet, the test between chief executives and councillors and economic planners
and other stakeholders resulted in a probability of only 0.07. The smaller the p-value, the
more strongly the data contradict the null hypothesis. The burdens of proof against the null
hypotheses for the two cases are still comparatively strong. Taking also into consideration
the percentile ranks, it seemed as if chief executives believed less that LED should address
mitigation initiatives than other stakeholders. Altogether, the percentile ranks were high for all
stakeholder groups. Thus, it can be assumed that LED stakeholders do not oppose the
notion that mitigation projects could be addressed by LED.

Only a few stakeholders believed that mitigation projects could not be initiated by a typical
LED approach. One stakeholder said that “climate change stuff almost has to be a top down
kind of approach [because] it is not in peoples’ consciousness - there is not that level of
awareness”. Another stakeholder stressed that the issue of climate change mitigation is too

technical to be discussed in LED stakeholder meetings.

Yet, most stakeholders believed that LED is an appropriate approach to promote and initiate
mitigation projects. One stakeholder mentioned that no matter whether you use a top-down
or bottom-up approach, participation on local level is essential, because “it is around local
actors knowing exactly what the trade-offs are and making informed decisions [and] they
have got a shared interest about making their locality better”. Another stakeholder cautioned
that “we expect local responses [to climate change] to be in the frame of how we understand

it globally”. He continues saying that people on local level know what they need but they just
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might not have the solutions. Again, another stakeholder stressed that “the issue of
capacities is a big factor in the country and I think, if it is very difficult at national level it is
worse at [...] local authority level’. Nevertheless, he “personally supports a process where
there are all people involved so that they all understand what we are doing”. According to
one stakeholder, “if you try to do it (climate change mitigation projects) as a project from top
down, it probably won’t work”. Nevertheless, he admits that the technical issues of mitigation
projects might be a challenge for the local level. Thus, in his opinion “you would have to do
the technical translation for the people and then you would have to take their local views and
local inputs into account [because] these are kind of best practices [...], in the end you have
to have people agree and establish ownership.” On the other hand, a CDM specialist of a
German power supplier did not perceive technical aspects as major barriers for the initiation
of CDM projects on local level. He believed “that there is no need that the local level

possesses the technical skills [...] they can cooperate with the [national] DNA”.

There is a common understanding that the local level has to be involved but that support is
needed. LED is perceived as an approach to ensure that involvement and to obtain the
support. However, reality draws a different picture. LED meetings and initiatives on local
level are hardly attended by national government organisation. Some ministries, like the
Ministry of Agriculture, Water and Forestry, the Ministry of Environment and Tourism, or the
Ministry of Trade and Industry have extension officers in some of the 13 Namibian regions,
but they hardly attended the LED meetings in which the author of this thesis participated too.
The extension officers might lack the technical background too, but could act as
intermediaries between the local level and the respective ministries to draw in additional
support.

6.8.3 LED strategies and mitigation

Stakeholders had to indicate if they believed that mitigation projects could be included in LED
strategies on a scale from 1 (do not agree) to 10 (fully agree).

LED stakeholders believed that mitigation potentials should also be considered in LED
strategies. 25% (1% quartile) of all stakeholders rated the necessity to include mitigation
projects in LED strategies 6 or lower, 50% (median) rated the necessity 9 or lower, and 75%
(3" quartile) 10 or lower. About 28% of stakeholders rated the necessity at 10. The percentile
ranks of the stakeholder groups differed. For example, the 1 quartile for councillors was 5
whereas the 1% quartiles of all other stakeholder groups were either 6 or 7. The median for
the group of councillors was 7 while the median for all other groups were either 8 or 9 (see
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Table 34 and attachment | Table 66). Does this mean that the perceptions differ significantly

or just by chance?

Stakeholder group

All Chief Economic Consultants Councillors Other

stakeholders |executives planners stakeholders
[LED strategy  [(6, 9, 10) (6,7,9) (7,9,10) (7,9,10) (5, 8,10) (7,9,10)

Table 34 Percentile ranks of stakeholders™ opinion on including mitigation projects into LED strategies

Assumptions: The samples include only people with an assumed interest in LED. The data
types are ordinal. 25 chief executives, 57 economic planners, 17 consultants, 68 councillors,
and 57 other stakeholders were surveyed. The overall sample size is 224. The samples are
independent from each other. Five stakeholder groups are considered: chief executives,

economic planners, consultants, councillors, and other stakeholders.

Null hypothesis: Ho: p(xi>y;)) = 0.5 where i, j = €{chief executives, economic planners,

consultants, councillors, other stakeholders } and i # j and x, y = perception on the necessity
to include mitigation projects in LED strategies (score). LED stakeholder groups rate the
feasibility of including mitigation projects in LED strategies equally high.

Alternative hypothesis: H.: p(xi>Y;) # 0.5 where i, j = €{chief executives, economic planners,

consultants, councillors, other stakeholders } and i # j and x, y = perception on the necessity
to include mitigation projects in LED strategies (score). LED stakeholder groups rate the
feasibility of including mitigation projects in LED strategies significantly differently.

Significance level: a = 5%.

Data preparation: Missing data were imputed (see also chapter 3).

Statistical test: The Mann Whitney U Test was used to conduct the tests. The significance

level was approximated with the standard score (z-value).
p-value: Two-tailed (assuming the null hypothesis is true)

Test results: Applying the formula for k-combinations, 10 independent tests had to be carried
out. The test results (U-values, standard deviation, standard score, etc.) can be found in
Table 67 (see attachment |). The standard normal significance level was defined as a = 5%.
Because of two-tailed tests, the cut-off point was a/2 = 2.5%.

A significant difference could only be established between chief executives and economic
planners. However, the tests between chief executives and consultants and chief executives
and other stakeholders resulted in a probability of only 0.03 and 0.04 respectively. The
smaller the p-value, the more strongly the data contradict the null hypothesis. The burdens of
proof against the null hypotheses for the two cases were still comparatively strong.
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Comparing the percentile ranks it could be assumed that chief executives were less in favour
of integrating mitigation projects into LED strategies than other stakeholders. Yet, because of
the high percentile ranks it could be assumed that most stakeholders believe that mitigation
projects should be addressed in LED strategies.

One stakeholder stressed that “as long as there is a market, as long as there is somebody
who is going to buy that mitigation measure or fund it [...] it can be introduced as an LED
measure”. Only measures which “have an impact and direct bearing on local economic
development” should be included in a LED strategy. During the last couple of years LED has
gained momentum in Namibia and many LED strategies were developed. Contrary to the
strong demand to include climate change mitigation activities in LED strategies, only one out
of 19 strategies broached the issue of climate change. However, the LED officer of that
locality admitted that “climate change was not addressed in detail”. Energy generation and
manufacturing of solar panels were mentioned in the strategy only in a very general manner.
The two initiatives were only given moderately high priorities because stakeholders in that
town are “looking at job creation, looking at improving the living conditions of vulnerable
people [...] and improving the income situation of the council” and the two initiatives were not

perceived to contribute much to these objectives.

The discussion on the economic development potentials of mitigation and adaptation projects
has shown that most stakeholders only have a very vague idea about the benefits of
mitigation projects and do not fully fathom the possible economic development impacts. As
outlined before, stakeholders perceive mitigation initiatives to contribute to environmental

rather than socio-economic objectives.

Beside the ignorance of recognising possible economic development potentials, the lack of
practical skills to start and implement initiatives were also mentioned as crucial barriers for
the inclusion of mitigation initiatives in LED strategies. As one stakeholder pointed out “the

biggest problem is getting people to take the idea and run with it”.

6.8.4 LED agency (LEDA) and mitigation

Stakeholders had to indicate if they believed that mitigation projects could be included in the
service portfolio of an LED agency on a scale from 1 (do not agree) to 10 (fully agree).

The results of the survey indicated that support for mitigation initiatives by the LED agency is
required. 25% (1% quartile) of stakeholders rated the need 6 or lower, 50% (median) 8 or
lower, and 75% 9 or lower. About 25% rated the necessity at 10. The percentile ranks or the
various stakeholder groups differed slightly. For example, the 1% quartile for consultants
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equalled 5, whereas the 1 quartiles for all other stakeholder groups equalled 6 or 7. The
median for economic planners was 9 while it was 8 for all other stakeholder groups. (see
Table 35 and attachment | Table 68) Do the differences indicate that they are just observed
by chance or are they significant?

Stakeholder group

All Chief Economic Consultants Councillors Other

stakeholders |executives planners stakeholders
[LED agency (6,8,9) (6,8,9) (7,9,10) (5, 8,10) (6,8,9) (6,8,10)

Table 35 Percentile ranks of the perception of stakeholders that the LED agency in Namibia should also support climate
change mitigation projects

Assumptions: The samples include only people with an assumed interest in LED. The data
types are ordinal. 25 chief executives, 57 economic planners, 17 consultants, 68 councillors,
and 57 other stakeholders were surveyed. The overall sample size is 224. The samples are
independent from each other. Five stakeholder groups are considered: chief executives,

economic planners, consultants, councillors, and other stakeholders.

Null hypothesis: Ho: p(xi>y;)) = 0.5 where i, j = €{chief executives, economic planners,

consultants, councillors, other stakeholders } and i # j and x, y = perception that the LED
agency should supports also mitigation projects (score). The perception that the LED agency
should support mitigation initiatives of local governments does not differ between two
selected stakeholder groups.

Alternative hypothesis: H.: p(xi>Y;) # 0.5 where i, j = €{chief executives, economic planners,

consultants, councillors, other stakeholders } and i # j and x, y = perception that LEDA
supports also mitigation projects (score). The perception that the LED agency should support
mitigation initiatives of local governments differs significantly between two selected
stakeholder groups.

Significance level: a = 5%.

Data preparation: Missing data were imputed (see also chapter 4).

Statistical test: The Mann Whitney U Test was used to conduct the tests. The significance

level was approximated with the standard score (z-value).
p-value: Two-tailed (assuming the null hypothesis is true)

Test results: Applying the formula for k-combinations, 10 independent tests had to be carried
out. The test results (U-values, standard deviation, standard score, etc.) can be found in
Table 69 (see attachment [). The standard normal significance level was defined as a = 5%.
Because of two-tailed tests, the cut-off point was a/2 = 2.5%.
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The tests failed to reject all null hypotheses. The p-values are comparatively high and the
burdens of proof against the null hypotheses were weak. Because of the high percentile
ranks, it could be assumed that all stakeholders want the LED agency to support local
governments with respect to climate change mitigation. But what kind of services do
stakeholders expect from an LED agency?

According to an LED stakeholder, an agency has “to encourage networking and interaction
between LED stakeholders [and] to build relationships with other partners in the economy”.
This was corroborated by another stakeholder who stressed that “there is space in between
the private sector and the public sector that needs to be filled with an organisation that can
facilitate interactions between the two sectors”. Therefore “the agency needs to have an
intimate knowledge of what the government is doing”, while at the same time should also be
“looking at leveraging [...] private sector resources”. As one stakeholder put it, “it is almost
like matchmaking”. “Facilitating partnerships between public sector and private sector” was
also mentioned as a “critical role” by yet another stakeholder. Again, another stakeholder
underlined that an agency should “complement the efforts of local government [and]

complement the efforts of businesses and civil society organisations”.

An agency should also make linkages to “other agencies in a country to give firms in one
area footing in another part of the country [and to help companies access] new markets,
[even] export markets”. Several stakeholders stressed that an agency is also to “attract
investment [...] and facilitates global linkages”. One stakeholder emphasized that an LED
agency has “a direct line into government” and can play a facilitating role especially for
smaller companies. Another stakeholder highlighted that an agency should support
companies by providing “government incentives to participate in trade fairs and trade

missions, mentorship [programmes], and business information [and] market information”.

Stakeholders identified the promotion of investments in catalytic projects as another
important agency function. Catalytic projects are projects which have an expected impact
beyond the scope of the project. According to one stakeholder, an LED agency should focus
on “four or five catalytic projects which would have the ability to really transform the country”.
Another stakeholder provided an example of a fish canning factory. He said that “if we
facilitate that fish canning factory then we are also going to give a shoot in the arm to the
whole fishing industry”.

Another function of an agency should be capacity building of private sector and public sector
entities. As one stakeholder put it, the agency should be a “sort of conduit for training”.
According to another stakeholder, the agency has also to make sure that “communities are
able to benefit from [private sector projects] and are able to build capacity in the specific

sector”. Again, another stakeholder uttered that there is “not a uniformed understanding of
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exactly what LED is [...] for some LED include large projects or catalytic projects that
includes big businesses, for others it is just the SME sector and for others it is everything that
can improve the local economy somehow”. Thus, the “LED agency should advise what LED
is and start an educational process”. However, capacity building is not restricted to the
transfer of knowledge and skills but entails, as one stakeholder stressed, the necessity of
“the agency providing local governments or other actors such as community organisations or

business associations with administrative, financial capacities”.

An LED agency should also provide assistance for climate change mitigation initiatives. One
of the stakeholders indicated that an agency “should look out for who is doing what [...],
where are the good practices [...], and link them to growth, number of jobs created [...] and
skills needed”. Another stakeholder requested the involvement of LED agencies as long as
“greenhouse gas projects are driving or contributing to economic development and growth,
contributing to job creation, and contributing to efficiency in economic terms”. Climate change
projects are seen by one stakeholder as “a big opportunity for an agency [...] as long as [it is

not given] ten other tasks”.

One stakeholder proposed that the agency “might be championing the installation of solar
water heating in every single house in Namibia [...] so immediately reliance on electricity
consumption decreases and the standard of living at household level increases and
economic opportunities increase because you now have a hew economic sector coming into
a local area”. He believed that the agency should pave the way to roll out projects. For
example, for the solar water heating initiative an agency could negotiate with the electricity
provider or the ministry of housing to provide subsidies and to make sure that “a process is in
place to establish a panel of accredited installation people”. Another stakeholder highlighted

that an agency “should engage with ministries [...] and play a connecting role”.

Another stakeholder stressed that an agency “could be looking at opportunities [and]
awareness raising around regulation and negative impacts”. One stakeholder doubted that
local authorities and regional councils in Namibia were really interested in climate change
because they are not fully aware of the threats and do not see the opportunities for economic
development. Thus he felt that the agency might be an instrument for “getting local and
regional authorities on board”.

Another function of an agency could be the dissemination of information. One LED officer
highlighted that “people want to have physical proof’. Thus, another stakeholder stressed
“the LED agency is to showcase successes, to test things out, to pilot projects, to document
projects and disseminate the information”. One stakeholder emphasized that “an economic
development agency in any region [...] is fundamentally to enhance the competitiveness of

that region”. If a climate change mitigation project is identified as an opportunity for improving
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the competitiveness, then an agency “could play a very valuable role [in getting] people the

right information so they could make truly informed decisions”.

There seemed to be a strong demand that climate change issues should be included in the
service portfolio of an LED agency. The LED agency in Namibia does not provide advice on
climate change issues at all. It does not have the knowledge and the human capacities to
consult local authorities and regional councils in this respect. As outlined before, the local
governments do not have the capacity either. The agency focuses on economic development
issues and is liaising with the respective ministries, like the Ministry of Trade and Industry but
is not in contact with the Ministry of Environment and Tourism which is in charge of climate
change or the Ministry of Mines and Energy. The private sector that is already active in the
sector does not or is reluctant to cooperate with local governments or the agency. NGOs or
research institutions working in the field of climate change have no formal or informal working
relationships with the agency, such as the Renewable Energy and Energy Efficiency Institute
(REEEI) or the Desert Research Foundation of Namibia (DRFN). REEEI, for example,
established energy shops in different localities in Namibia to provide poor households with
small solar powered appliances. Neither the LED agency nor its ministry was consulted. The
local governments involved did not give feedback to the ministry or the agency either.
Contrary to the demand by the stakeholders, the agency does not see itself as a partner for
climate change and energy related topics. It is currently not recognized as a potential partner
by the private, the public and the civic sector either.

6.8.5 Summary

In this chapter it was investigated if LED stakeholders believed that climate change mitigation
activities and LED could be intertwined more closely. To this end stakeholders were asked to
provide their opinion on three questions: “Is it possible to initiate mitigation projects in a
typical bottom-up, participatory LED approach?”, “Should mitigation projects be included in
LED strategies?”, and “Should the LED agency in Namibia support mitigation initiatives of
local governments?” For each question respondents were required to rate their opinion on a
scale from 1(do not agree) to 10 (fully agree). Additional qualitative data were obtained
through stakeholder interviews.

To summarize:

(1) The majority of stakeholders believed that mitigation projects could be initiated by a
bottom-up, participatory approach.
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(2) The people in a locality know best what they need and the buy-in of local stakeholders
was seen as absolutely necessary.

(3) The technical aspects of mitigation projects might prove to be a challenge but the
required skills could be drawn in by including relevant organisations and experts.

(4) Many organisations dealing with climate change issues have already regional offices in
Namibia and could easily participate in LED.

(5) However, this does barely happen in Namibia as the organisations and experts hardly
participate in LED.

(6) The majority of stakeholders believed that mitigation initiatives which have a direct impact
on economic development should also be included in LED strategies.

(7) In contradiction to the aforesaid only a few out of 19 strategies investigated addressed

climate change issues, though, only in a very general manner.

(8) LED strategies centre on job creation and improving the livelihood of vulnerable people,
while mitigation projects are not seen as contributing to the achievement of these objectives.

(9) Even if stakeholders see a potential for job creation or poverty alleviation they lack the
skills to implement any projects arising from these opportunities which prevent them also
from prioritising mitigation projects.

(10) The majority of LED stakeholders requested that the LED agency assist local
governments in the field of climate change mitigation too.

(11) Stakeholders requested the agency to facilitate economic development by initiating
capacity building measures, playing a connecting role between the different actors in
economic development, and searching for opportunities to accelerate the process of

economic growth.

(12) With respect to mitigation, the agency should provide support as long as the initiatives

contributed to economic growth and development.

(13) The services required are similar to the ones the agency provides within its economic
development mandate described before.

(14) The agency could be instrumental with respect to facilitating linkages between the public
and the private sector, attracting investments by promoting business opportunities,
disseminating information, and building capacities.
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(15) In reality, neither organisations working in the field of climate change nor the agency
approached them.

(16) The LED agency in Namibia is not up to the task yet and will not be so in the near future.

(17) With a few exceptions the perception of the different stakeholder groups with respect to
the LED approach, the LED strategy, and the LED agency does not differ significantly.

169



7 Case study: LED strategy for Otjozondjupa
7.1 Purpose

In this chapter, the results of a real life case study are outlined and discussed. In the case
study an LED strategy development initiative was investigated in the region of Otjozondjupa
in Namibia which tried to incorporate CDM projects. It was planned as a single exploratory-
descriptive as well as exploratory-explanatory case study. The main aim of it was to provide
context data to the overall research and discover new phenomena. The actual strategy
development phase and the subsequent implementation phase were investigated.

7.2 Otjozondjupa - demographic and economic overview

According to NPC (2012, p. 45), the region of Otjozondjupa (see also Figure 1) covers an
area of about 105,460 km? and has a population of about 142,500 inhabitants. It is the fourth
largest region of Namibia. There are 5 local authorities (villages, towns, municipalities) in
which about half the population live and several declared settlements. The towns comprise of
Otjiwarongo (28,000 inhabitants), which is the regional capital, Okahandja (22,500),
Grootfontein (16,400), Otavi (5,200) and Okakarara (3,700).

According to NLSW (2010, p. 16), the strict unemployment rate was 30.6%. Especially,
women (52.5%) and young people (50.5%) were unemployed. According to GEISEB (2009,
p. 6), the most important economic sectors of Otjozondjupa are agriculture (including hunting
and forestry), manufacturing, tourism, retail, and mining. Data from NPC (2006, p. 33)
showed that 72.9% of households live on income derived from wages and salaries, 7.1% live
on pensions, 4.9% receive cash remittances, 4.5% generate income from business activities,
for 3.7% the main source of income is subsistence farming, 2.8% receive in-kind-receipts,

1.9% make a living from commercial farming.

According to NPC (2006, p. 49 ff.), 44.4% of households in Otjozondjupa are w