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ABSTRACT
The research goal for this thesis has been to investigate whether the Clean Development
Mechanism (CDM) under the Kyoto Protocol can play a significant role in sustainable
development of rural communities, including uptake of small-scale renewable energy
projects in developing countries and thus expand access to energy services through the use
of local, renewable energy resources.

The research methodology was centred on assessing registered small-scale CDM projects
under the Kyoto Protocol in terms of their potential impact on the envisaged sustainable
development goals for rural communities and associated benefits such as accelerating the
development of renewable and clean energy projects in the developing countries.

The research core of the thesis has been the analysis of registered small-scale CDM projects
under UNFCCC for sustainable development benefits in terms of environmental, social,
economic factors and technological developments. Further, a case study analysis of five
registered CDM projects has been carried out based on the findings from site visit
information and actual data. The analysis has been used to compare and ground truth the
findings from the sustainable development analysis for the selected 500 small-scale
registered CDM projects to the actual developmental benefits delivered on the ground.

The research concludes that the CDM in the current state and design is facing several
challenges which are hindering the mechanism to deliver and adhere to its dual objectives of
emission reductions and sustainable development.

The research also concludes that small-scale, community based rural renewable energy
CDM projects can offer good prospects for poverty and livelihood benefits. In addition such
projects can assist in terms of developing and deploying RE technologies in remote unelectrified regions

promoting local

entrepreneurship

implementation of RE projects in these regions.
recommendations to redress the above challenges.

resulting in

cost

effective

Finally, the research has also made
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1.1

PREAMBLE FOR THE RESEARCH

As of the early 21st century, mankind is in the midst of several global environmental
problems, primarily centred on anthropogenic climate change, due to the addition of large
quantities of uncontrolled CO2 emissions into the atmosphere. These emissions have resulted
from a high dependency on crude oil and other fossil fuels to meet the world‘s primary energy
market demands, which were in total around 10 billion tons of crude oil equivalent per year
by 2007 (Yoshihisa 2007). At the same time, the global energy supply is encountering several
challenges in terms of long-term sustainability, in particular, depleting fossil fuel reserves and
increasing fuel prices.

In addition, there is a stark difference in energy consumption between the industrialised and
developing countries; the latter have 80% of the world‘s population but consume only 30% of
global commercial energy (International Energy Agency 2008). In the developing world and
economies in transition, the energy consumption is, however, rising with the increase in
population and living standards, resulting in growing awareness of the environmental costs of
energy and the need to introduce innovative approaches for access to energy (European
Commission Sixth Framework Programme Priority 3 2005). There has been a growing
recognition for renewable energy solutions world-wide, especially in the developing world,
being environmentally benign and of the contribution such technologies can make in terms of
sustainable development through rural development, energy independence and climate change
mitigation (Smil 2000).

Several studies (OECD 2004; United Nations Development Programme 2006) indicate that
one of the main barriers confronted by rural communities in the developing world is access
to basic, clean energy services. In particular, it is clear that developing countries need a
major improvement and overhaul in the quality and quantity of energy services in order to
achieve the United Nations Millennium Development Goals (MDGs) by 2015. Accelerating
access to modern energy services for the underprivileged while protecting the environment
presents major challenges to sustainable development (Teske et al. 2007).

As of 2007, around 1.6 billion people around the world in rural areas do not have access to
electricity, which in turn is having a negative effect on the economy of the rural
communities and the developing countries as a whole due to limited options to power small
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industry and cottage enterprises, light schools, homes and run health clinics (Global
Environment Facility 2003). Most of the rural communities in developing countries have
low energy needs and are off-grid or far away from the existing transmission grid. This
makes them economically not viable for connecting to centralised generating utilities.
Furthermore, any attempt to connect these rural communities to centralised generating
stations running on fossil fuels will aggravate the damage already experienced by the natural
environment (Canadian Environmental Network 2004). The rural and remote communities
in the developing world are often blessed with natural resources to harness sustainable
energy services, without having to consider the standard investment in the development of
extensive electrical grids. It is conjectured that renewable energy (RE) technologies powered
by locally available natural resources can be economically feasible in such circumstances
and can play a significant role in meeting the energy requirements in such areas (Cabraal et
al. 2005).

The oil crisis of the mid 1970s resulted in a spate of global interest towards developing RE
technologies. However, the momentum was short-lived as the oil supply again started to meet
the demand and oil prices fell in the 1980s. But the resurgence in oil supply has contributed to
global concern about environmental damage (Climate Change) due to the emission of GHGs
from combustion of fossil fuels (Meadows et al. 2004). This situation has given rise to the
challenge of developing practical and cost effective RE solutions, before fossil fuels become
exhausted or unaffordable due to the high costs involved in exploration and production. It has
been calculated that RE technologies can have a higher Energy Returned on Energy Invested
(EROEI) compared with many existing fossil fuel technologies as they get harder to extract
(Turner 1999). Results from some studies show that RE technologies show a very rapid
payback (2-4 years for PV systems and 6-8 months for wind energy systems) (Turner 1999)
(American Wind Energy Association 2002; National Renewable Energy Laboratory 2004).

By the end of the last century, the risk of global climate change to ecosystems had started
causing sufficient scientific, governmental and public concern that it eventually resulted in the
United Nations sponsoring the Framework Convention on Climate Change (UNFCCC). The
UNFCCC was opened for signature in June 1992 at the Rio de Janeiro Earth Summit and
entered into force on 21st March 1994 and currently has 194 Parties. The Conference of
Parties (COP) to the UNFCCC held its first session one year later, in 1995 in Berlin, and
annually thereafter, with COP-15, the most recent session, having taken place during

4
December 2009, in Copenhagen, Denmark. The COP-16 is scheduled to be held during
December 2010 in Cancun, Mexico (United Nations 2010). As part of this effort, the Kyoto
Protocol was finalised in December 1997 in Kyoto, Japan, when parties to the UNFCCC
agreed that developed countries and countries with economies in transition to a market
economy were to reduce their overall emissions of six greenhouse gases (Carbon dioxide,
Methane, Nitrous oxide, Hydro fluorocarbons, Per fluorocarbons, and Sulphur hexafluoride)
by at least 5% below 1990 levels between 2008 and 2012, with specific targets varying from
country to country. The Protocol entered into force on 16th February 2005 with 175 parties
(countries) having ratified the protocol, including 36 parties that account for 61.6% of the
total carbon dioxide emissions subject to reduction targets.
In order to bring developing countries into the Protocol, a flexibility mechanism ‗The Clean
Development Mechanism‘ (CDM) was developed, which had the potential to both mitigate
global warming and provide renewable energy systems for developing countries.

The Clean Development Mechanism, or CDM, (established under Article 12 of the Kyoto
Protocol) allows Annex I Parties (developed countries) to obtain emissions credits for projects
that reduce emissions in non-Annex I countries (developing countries), provided that the
projects also help the non-Annex I Parties achieve their sustainable development goals (Haag
2007). The credits are known as Certified Emission Reductions (CERs), and can be used by
Annex I Parties to help meet their emissions targets. In practice, most CDM projects have
been developed and implemented by the private sector.

According to the Protocol, CDM projects must have the approval of the parties involved, and
must lead to real, measurable and long-term benefits related to the mitigation of climate
change, in the form of emission reductions or GHG removals that are additional to any that
would have occurred without the project. The CDM is intended to generate investment in
developing countries, especially from the private sector, and promote the transfer of
environmentally sound technologies. However, the finance and technology transfer
commitments of Annex II Parties under the Convention and the Kyoto Protocol are separate
and remain valid (Institute for Global Environmental Strategies 2008; United Nations
Framework Convention on Climate Change 2003).
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According to Brunt, it is imperative that accelerating the growth of renewable energy in
developing countries provides two-fold benefits (Brunt and Knechtel 2005). First, access to
reliable energy supplies which is believed to be critical in achieving Millennium Development
Goals (MDGs) and second, meeting energy needs with renewable energy which avoids
greenhouse gas emissions associated with conventional energy sources such as oil, gas and
coal.

The research problem will be defined in terms of the above background.
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1.2

DEFINING THE RESEARCH PROBLEM

Green House Gas (GHG) emissions resulting in climate change are likely to affect the poor
rural communities in the developing world as these communities primarily depend on
locally available natural resources for their continued existence and have little resources at
hand for adaptation (Intergovernmental Panel on Climate Change 2007). Sathaye argues that
these communities are most vulnerable to extreme weather conditions and climatic variation
and are likely to suffer most from the negative impacts of climate change, as their lives and
livelihoods depend directly on the fragile natural resources around them (Sathaye et al.
2006). Challenges posed by climate change and its future impacts are pushing rural
communities to develop their ability to adapt to constantly changing and challenging
conditions. Through appropriate technical and financial support, poor rural communities are
thought to be able to play an important role in finding an adequate response to climate
change and development challenges (O‘Brien and O‘Keefe 2006).

Several studies (Canadian Environmental Network 2004; Richards 2003) have observed that
a lack of capacity in understanding the link between protecting the global environment and
generating local benefits among the rural communities in developing countries is a major
barrier faced today and there is a need to overcome the same through establishing links
between climate change mitigation and the resulting tangible benefits. Over the years since
the oil crisis in the 1970s, several initiatives have been taken up by governments, civil
society organizations, academia, corporate and others to demonstrate and disseminate
community based RE projects in the developing world (Global Environment Facility 2003).
However, if one considers the on the ground reality, according to (United Nations
Development Programme 2006), many of these efforts have been only successful at the pilot
scale (demonstration) level and have not been so successful in terms of large scale
replication and dissemination. One of the reasons for this limited success could be the
technology push approach that was adopted by many development agencies, wherein a
particular technology solution was often thrust on the users, without taking into account the
needs of the users, the available resources within that area to meet these needs, as well as
providing solutions that caused minimal disturbance/adaptation needs to the end users.
Added to this is the fact that people in rural areas are often poor and cannot afford the high
capital costs associated with many RE technologies, thereby making such solutions
unaffordable in the long term (Australian Agency for International Development 2001).
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It has been proposed that the CDM, under the Kyoto protocol, through its innovative carbon
financing mechanism, could possibly play a critical role in making such rural community
based RE projects sustainable and replicable (Jotzo 2004; Richards 2003). Small-scale
community based CDM projects that expand access to energy services through the use of
local, renewable energy resources are thought to have the potential to contribute to meeting
local and national development objectives, which in turn could be a crucial factor in meeting
the Millennium Development Goals (MDGs) (Brown et al. 2004). This proposal will be
analysed as part of this thesis.

In addition, there have been several arguments, based on some studies (Brown et al. 2004;
Del Río 2007; Sterk and Wittneben 2006), which indicate that even though the CDM
Executive Board (EB) at the UNFCCC has come up with simplified modalities and
procedures for small-scale CDM projects, many of these projects (especially from
developing and less developed countries) do not feature prominently in carbon trading. The
under-representation of community-based small-scale CDM projects in developing countries
is an issue of deep concern to developing countries wherein the overall equity of the
distribution of the CDM market including the basic objective of the Kyoto protocol of
achieving sustainable development becomes questionable. The thesis research aims to
evaluate the above arguments further.

Small-scale RE projects are required to fulfil certain conditions in order to qualify for and
acquire Certified Emission Reductions (CERs) from the Executive Board of the CDM,
which includes proving additionality (not a business as usual scenario), and contributions to
sustainable development of the host country. It is believed by many development agencies
that small-scale rural communities in the developing world lack capacities and skills needed
for catering to the current modalities and information requirements for managing CDM
projects (Brunt and Knechtel 2005). On the other hand, a few studies have attempted to test
the dimensions of this alleged asymmetry between CDM modalities and procedures and
local community capabilities and skills (Minang et al. 2007).
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1.3

RESEARCH GOAL

The research goal for this thesis is to investigate whether the Clean Development Mechanism
(CDM) under the Kyoto Protocol can play a significant role in sustainable development of
rural communities, including uptake of small-scale renewable energy projects in developing
countries and thus expand access to energy services through the use of local, renewable
energy resources.

The proposed research aims to assess the registered small-scale CDM projects under the
Kyoto Protocol in terms of their potential impact on the envisaged sustainable development
goals for rural communities and associated benefits such as accelerating the development of
renewable and clean energy projects in the developing countries.
The research also intends to identify and assess the development needs of rural communities
in the developing world in the context of access to energy and related services. Further, the
research endeavours to explore the potential of small-scale community based RE CDM
projects to accelerate access to basic energy services through the use of local, renewable
energy resources contributing to meeting local and national and international development
objectives. In addition, the impact of climate change on development as a whole and rural
development in particular including the role of CDM, specifically small-scale CDM, projects
for sustainable development of rural communities will be assessed.
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1.4

RESEARCH QUESTIONS

The proposed research aims to discuss and critique the following research questions, which
come under the research goal:

 What are the present and possible roles of CDM for uptake of rural small RE CDM
projects based on the assessment of registered small-scale CDM projects under the
UNFCCC?
 Can CDM assist in sustainable development of rural communities, including poverty
alleviation through community based small-scale RE projects and enable large scale
implementation of such projects?
 Are there any clear guidelines and criteria for implementation of community based RE
CDM projects in developing countries favouring the delivery of CDM supported
sustainable energy services?
 What structures and enabling processes in CDM and carbon financing policies are needed
for building capacities of rural communities in the developing world in order to develop
small scale RE CDM projects?
 Can potential policy and regulatory frameworks under CDM be developed to monitor
sustainable development benefits, including the impact on poverty alleviation?
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CHAPTER TWO
2.

Research Methodology

2.1 Background
2.2 Methodology
2.3 Envisaged Outcomes
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2.1

BACKGROUND

The research methodology for the thesis is centred on assessing registered small-scale CDM
projects under the Kyoto Protocol in terms of their potential impact on the envisaged
sustainable development goals for rural communities and associated benefits such as
accelerating the development of renewable and clean energy projects in the developing
countries.

The modalities and procedures for developing a project under CDM and the level of
bureaucracies involved in registering a CDM project will be explained in detail in Section 3.4,
Dynamics of Clean Development Mechanism.

As per the requirements of CDM projects, every potential emission reduction project which
intends to qualify under CDM needs to develop a Project Design Document (PDD). The PDD
has a dual purpose, it must clearly demonstrate that the project should create additional
greenhouse gas emission reductions beyond what would have occurred in its absence, and that
the project should support the host country‘s sustainable development path. The research
intends to investigate a selected number of these PDDs in terms of the envisaged sustainable
development benefits to the host country and region.

It has been contended, by the UN, that small-scale CDM projects have the potential to
accelerate access to basic energy services through the use of local, renewable energy
resources contributing to meeting local and national and international development objectives.
This contention will be examined within the current research.

A database for all registered small-scale CDM projects (until August 2008) will be created
encompassing the details, as discussed above from the respective PDDs. Around 500 PDDs
will be analysed to capture the key project details which include the basic project details,
technology installed, capacity aspects, ownership status, contribution to sustainable
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development objectives of the host country, category of project under CDM, estimated
emission reductions, monitoring aspects and stakeholder comments on the project.

The database is intended to serve as a basic information source to carry out the envisaged
sustainable development analysis of the registered small-scale CDM projects as the PDDs
contain supposedly authenticated information, which has been validated by a third party entity
(the Designated Operating Entity accredited by the UNFCCC) and approved by the CDM
Executive Board.
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2.2

METHODOLOGY

The primary research methodology will be a careful analysis of the PDD database looking for
patterns and answers to the research questions coupled to a small number of case studies to
ground truth the documents.

Before this detailed analysis is carried out, the thesis will first provide a justification of the
research problem and questions through a literature review based on research articles
published in journals, web search and published project documents from multi-lateral and bilateral funding agencies.

The literature review will focus on:
 Identifying the role of energy in global development and the global developmental
divergence by assessing the present global challenges, development divide, energy
scenario, climate change and associated problems, impacts and controversies.
 Ascertaining the key issues concerning energy in developing countries including
energy demand, supply and security, access to affordable energy and renewable
energy in the developing world. Assessment of impacts of climate change on the
developing nations including vulnerability, effects and implications on the poor
communities will also be carried out.
 Investigating international responses to climate change through the international
framework convention and the Kyoto Protocol including principles, parties to the
convention, structure of the framework, collaborating organisations, commitments and
post 2012 negotiations.
 Understanding the dynamics of the Clean Development Mechanism (CDM) with
emphasis on working principles, current status, associated concerns and barriers. A
review of linkages to sustainable development and poverty alleviation through CDM
will also be done.

As a next step, the thesis will identify and assess the development needs of rural communities
in the developing world in the context of access to energy and related services. The
assessment will include:
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 Identification of general developmental needs of the rural communities which can
assist in achieving sustainable development
 Analysis of key characteristics of rural communities in developing countries in terms
of access to energy and related services
 Assessing the potential role and linkages of access to energy and related services to
fulfil the developmental needs of the rural communities

Further, the impact of climate change on development as a whole and rural development in
particular including the role of CDM, specifically small-scale CDM projects for sustainable
development of rural communities will be assessed. This includes:

 Analysis of the origins of the sustainable development concept and its relevance and
linkages in terms of climate change and its impacts
 Investigating the role of small-scale renewable energy projects for achieving
sustainable development of rural communities
 Investigating the potential role of CDM under the Kyoto Protocol towards assisting
developing countries (particularly rural communities) in achieving sustainable
development
 Analysis of approaches and assessments that have been carried out linking CDM and
rural sustainable development

An analysis of existing approaches for assessing the sustainable development benefits of
CDM projects will be carried out. Based on the outcome of this analysis and the earlier
identified linkages, including project experiences from the rural communities in developing
countries and examination of existing indicators of sustainable development, the thesis will
develop a set of energy-rural development indicators and a framework for analysis of
sustainable development benefits for rural small-scale CDM projects.

The above analysis will lead to the research core of the thesis that is the analysis of registered
small-scale CDM projects under UNFCCC for sustainable development benefits in terms of
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environmental, social, economic factors and technological developments. The core analysis
will:
 Carry out a general assessment of the registered small-scale CDM projects in terms of
CDM penetration, project ownership, emission reduction potential and the regional
distribution of projects. An assessment of the emission reduction contribution from
registered CDM projects (large and small scale) in terms of actual emissions (2009)
from non-annex 1 countries will also be carried out.
 Review of the Project Design Documents (PDDs) to obtain the project details and data
for 500 registered (up to August 2008) CDM projects registered under the small-scale
CDM category of the UNFCCC
 Compile critical data for the above projects in order to carry out a detailed sustainable
development benefit analysis
 Analyse the above project data against the sustainable development framework and
energy-rural development indicators developed
 Discuss and summarise the results from the sustainable development analysis for the
selected 500 small-scale registered CDM projects including the potential beneficial
impact on the local community and region.

Further, a case study analysis of five registered CDM projects will be carried out based on the
findings from site visit information and actual data. The analysis will be used to compare and
ground truth the findings from the sustainable development analysis for the selected 500
small-scale registered CDM projects to the actual developmental benefits delivered on the
ground. The case study analysis will include:

 Descriptions of the selected case study projects including the objectives of the case
study and the methodology adopted for carrying out the sustainable development
assessment of case study projects.
 Detailed analysis of five registered CDM projects based on author‘s site visits and
discussions with local community and project entities and site visit data and
information from external agencies. Each of the case study projects will be assessed in
detail in terms of project background, sustainable development goals as indicated in
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the respective PDDs, sustainable development analysis based on the developed
framework analysis and the summary and conclusions from the analysis results.
 Comparative assessment of the analysis and results from the sustainable development
analysis of the five case study projects based on PDD information against the actual
ground truth case study analysis.
 Summary of the results of analysis of case study small-scale registered CDM project
sustainable development analysis including the conclusions arrived at based on the
analysis results.

Finally, the research findings will be summarised and integrated along with the conclusions
and recommendations for the Clean Development Mechanism (CDM) under the Kyoto
Protocol to play a significant role in sustainable development of rural communities, including
uptake of small-scale renewable energy projects in developing countries. The integrated
research findings and conclusions will be from:
 Assessment of the role of access to energy services on the development of rural
communities in the developing world including the role of access to energy services
on socio-economic development of rural communities.
 Identifying the role of small-scale renewable energy projects for achieving sustainable
development of rural communities and assessment of benefits of implementing smallscale renewable energy projects with associated carbon revenues through CDM
(specifically small-scale CDM) towards rural community development.
 Contribution of CDM projects to sustainable development including the results from
the analysis, comparison and discussion of the current methodologies and approaches
for assessing the sustainable development benefits of CDM projects.
 General assessment of the registered small-scale CDM projects and analysis of the
emission reduction contribution from registered CDM projects (large and small scale)
in terms of actual emissions (2009) from non-annex 1 countries and from the
sustainable development analysis for the selected 500 small-scale registered CDM
projects based on the analysis of the set of indicators under the respective indicator
groupings for potential beneficial impact on the local community and region.
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 Case study analysis of five registered CDM projects based on author‘s site visits and
discussions with local community and project entities and site visit data and
information from external agencies.

The recommendations will be based on the research results and findings and will include:
 Potential options for re-structuring post 2012 CDM to overcome the existing concerns,
challenges and barriers
 Recommendations for accelerated up-take of community based small-scale Renewable
Energy - Clean Development Mechanism (RE-CDM) projects
 Recommendations for assessing and ensuring effective delivery of sustainable
development benefits for small-scale CDM projects
 Potential options and further scope for research
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2.3

ENVISAGED OUTCOMES

The envisaged outcomes from the proposed research include:

 Identification of linkages between small scale RE projects and potential CDM benefits for
sustainable development of rural communities in developing countries.

 Investigation results on registered small-scale CDM projects under UNFCCC for
sustainable development benefits including key barriers and constraints for uptake of
community based small scale RE CDM projects in developing countries

 Providing feedback to relevant organisations through publications on the proposed policy
and structural changes required with regards to post 2012 CDM set up, promotion of small
scale RE CDM projects in developing countries as well as meeting the sustainable
development criteria.

 Recommendations on project design delivery and monitoring of sustainable development
benefits for community based small-scale RE CDM projects in developing countries
including development processes and implementation strategies.
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CHAPTER THREE
3.

Literature Review

3.1 Energy and Development – Global Perspective
3.2 Energy and Climate Change – Issues and Concerns for
the Developing World
3.3 International Response to Climate Change
3.4 Dynamics of Clean Development Mechanism

20

3.1

ENERGY AND DEVELOPMENT – GLOBAL PERSPECTIVE

Energy is necessary for human life and a secure and accessible supply of energy is crucial for
the sustainability of modern societies (Asif and Muneer 2007). Indiscriminate usage of fossil
fuels result in multiple challenges which include depletion of fossil fuel reserves, global
warming (other environmental concerns), geopolitical and military conflicts and, of late,
continued and substantial fuel price rise. All of this indicates an unsustainable energy
situation.

The ever growing world human population (approximately at the rate of 100 million/year),
and around 6.9 billion in 2010, is predicted by some to exceed 10 billion in 2050, before
stabilising around 12 billion (Yoshihisa 2007). Most of the expected increase in population is
projected to take place in the less developed regions of the world, while the population of the
more developed regions are predicted to remain mostly stagnant, without taking immigration
into account (UNDESA 2009).

Figure 3.1: Estimated Worldwide Population Increase, Taken from (Yoshihisa 2007)
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As one of many other contemporary issues, sustainable development envisages an argument
for the present and future sustenance of mankind and is defined by the Bruntland Commission
as: ―To meet the needs of the present without compromising the ability of future generations
to meet their own needs‖ (Bruntland and Future 1987). However, Daley and Townsend argue
strongly against the Bruntland report because it allows for the growth of the world economy
by a factor of between five and ten and this level of growth, they suggest, is impossible, due
to resource constraints alone, without even considering the climate change aspect (Daly and
Townsend 1993).

Several other authors also suggest that economic growth is the problem and in "Limits to
Growth", Meadows et al. (1972) observed over 35 years ago that growth, if continued
unabated, must lead to systemic collapse. The recent 30 year update of this series of the Club
of Rome reports reinforced the conclusion that present production and consumption patterns
are unsustainable. The later report also suggested in hindsight that the past 30 years had been
a lost opportunity for changing the way we organise society (Meadows et al. 2004). This
conclusion echoes the one made by Catton in his book ―Overshoot‖ (Catton 1980). Of
immediate interest is the fact that the above authors no longer believe that the concept of
"sustainable development" is useful and that "survivable development" may be a more
appropriate concept today. Catton (1980) in particular suggests that our goal should be to
come up with ways to manage the collapse of civilisation so that it does not degenerate into
savagery as happened on Easter Island in the 17th century.

With the price of oil in 2008 increasing by a factor of 10 over the last decade, the issue of an
affordable and secure energy supply has been dominating policy agendas across the world.
Arguments are raging over the timing of an inevitable peak in world oil production, with
pessimists suggesting either that it has already occurred (Deffeyes 2005) or that it will within
a few years (Campbell 2003). The range suggested by the optimists varies considerably from
between 10 and 40 years into the future (Dorian et al. 2006). But it is becoming obvious that
the optimists, including the IEA, are coming to the conclusion that it will probably be sooner
rather than later (International Energy Agency 2008).
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Table 3.1: Various projections of global ultimate conventional oil reserves and peak year
(billions barrels). Taken from (Asif and Muneer 2007)

Yoshihisa, in his article ‗Energy Consumption- An Environmental Problem‘, states that
today‘s convenient and comfortable society is supported by large-scale energy consumption
which can be traced back to the invention of the improved steam engine (1769) by James
Watt (1736–1818) and the Industrial Revolution in England in the eighteenth century
(Yoshihisa 2007). The consequence is that the volume of energy consumed by humans has
shot up, leading to annual worldwide consumption of energy equivalent roughly 11 billion
tons of crude oil. Further to this, British Petroleum statistics reveal that world primary energy
consumption increased by 1.4% in 2008 and the Asia Pacific region accounted for 87% of the
world‘s energy consumption growth (British Petroleum 2009). China continued to account for
the majority of global energy consumption growth accounting for nearly three-quarters of
global growth.

Asif et al. in their extensive study of the energy scenario in five countries (China, India,
Russia, UK and USA) reports that these countries presently have a significant impact on the
global energy situation and the present energy budget of these countries is roughly half that of
the globe (Asif and Muneer 2007). All these countries are net importers of energy and are
heavily dependent on imports of fuel to sustain their energy demands and their respective
local oil reserves will only last 9, 6, 7 and 4 years, respectively.
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Increasing oil and gas demand, if unchecked, will stress consuming countries‘ vulnerability to
supply disruptions and price shocks (UNDP and IEA 2007). On the other hand, poorer
countries will be particularly at risk with the loss of real income and the adverse effect on the
budget deficits. Dorian et al. indicates that over the next few decades four key challenges will
confront the world‘s energy industry which include growing oil scarcity, achieving energy
security, combating environmental degradation, and meeting the growing needs of the
developing world (Dorian et al. 2006).

Coal, the primary fossil resource that started the industrial revolution, is documented to be the
most abundant of the conventional fossil fuels. Conventional thinking, relying on decades old
coal resource estimates, suggest that this resource will last for the next 150 years at the current
rates of production (Heinberg 2008). Unfortunately, such predictions may be too optimistic
observing the rampant coal consumption trends in emerging economies in Asia (China and
India). With China poised to surpass the US as the world‘s largest economy in 2020 (or
earlier) and India following the trend to be in third place, China and India together are
estimated to account for 72 percent of the projected increase in world coal consumption from
120 billion GJ in 2004 to 210 billion GJ in 2030 (UNDP and IEA 2007) (EWG 2007).

Adding to the above concerns, it is also estimated that the peak world production of natural
gas may soon follow that of oil. This conclusion is substantiated by the fact that North
America (the most exhaustive consumer of natural gas), as well as Russia and Europe, are
already facing severe supply constraints. Paradoxically the EIA suggests that the demand for
natural gas worldwide to rise from 100 trillion cubic feet in 2004 to 163 trillion cubic feet by
2030 (EIA 2008).

Nuclear energy too suffers from resource constraints with around 2.3 million tonnes of
uranium already mined and only around 1 million tonnes (based on reasonably assured
resources) in the ground and recoverable at a cost of up to $130/kg. At current rates of
consumption this resource would last around 70 years but if the world decides to increase the
number of reactors this resource would be consumed more quickly (EWG 2007).
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It has been estimated (UNDP and IEA 2007) that the global primary energy demand will
increase by 1.6% per year from 2004 to 2030, growing from 11.2 billion tons of oil equivalent
(Btoe) per annum to 17.1 Btoe per annum by 2030: a cumulative increase of more than 50%.
About 70% of this projected new energy demand will be to cater to requirements of
developing nations in Asia alone (Wood et al. 2007). Importantly, however, such ―growth as
usual‖ scenarios do not take into account disruptions due to climate change or resource
constraints (peak oil). In the short term, highly volatile changes in prices of fossil fuels,
particularly oil and gas, are likely. A considerable literature is appearing which examines the
relationship between the world economy and the price of oil (Dorian et al. 2006; IEA 2004)
(Lloyd and Subbarao 2009).

Figure 3.2: Two scenarios of global energy mix and demand. Taken from (UNDP and IEA
2007)

A study by Green Peace and EREC outlines two scenarios up to the year 2050 (Teske et al.
2007). The reference scenario based on the business as usual scenario published by the
International Energy Agency in World Energy Outlook 2006, and the Energy [R]evolution
Scenario. World Energy Outlook 2006 assumes a slightly higher average annual growth rate
of world GDP of 3.4%, instead of 3.2%, for the 2004-2030 time horizons. At the same time,
WEO 2006 expects final energy consumption in 2030 to be 4% higher than in WEO 2004.A
sensitivity analysis on the impact of economic growth on energy demand under the Energy
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[R]evolution Scenario shows that an increase of average world GDP of 0.1% (over the time
period 2003- 2050) leads to an increase in final energy demand of about 0.2%.

In addition to global energy concerns, there is a widespread consensus, backed by
comprehensive scientific and technical evidence that global climate change is caused by
persistent accumulation of atmospheric green house gases (GHGs), which is in turn due to
mankind‘s ever expanding economic activity. Hansen (2007) also suggests that the target of
stabilising global CO2 equivalents at 450 ppm is too high and proposes that, to be on the safe
side, the stabilisation should occur around the 350 ppm mark (CO2 only) . But given the
situation that the global atmosphere already has attained actual carbon dioxide levels of 383
ppm in 2007 and with unabated pumping of carbon into the atmosphere that‘s happening at
the moment, the target will be extremely difficult to achieve. It is also expected that the
effects will be especially severe in the developing world, which is least able to cope and adapt
in all respects to the situation, with an increased risk of hunger, diseases, flooding and water
shortages (Intergovernmental Panel on Climate Change 2007; Teske et al. 2007).

Smil notes that higher energy supply is a matter of existential necessity in developing
countries and emerging economies (Smil 2000). Even when pushing for innovation and
rational use of energy, the developing economies of Asia, Africa, and Latin America will need
substantial increases of primary energy consumption merely in order to accommodate the
additional 2–3 billion people they will contain by the year 2050.

While Dorian et al assumes that the world will not run out of oil for both technical and policy
reasons it is realistic to assume that global oil production may peak sometime in the next two
decades (Dorian et al. 2006). In spite of currently ongoing debates about the end of the oil era,
and early demise of the internal combustion engine, Smil is of the opinion that the dominant
energy systems during the early decades of this century will not be radically different from
those of the year 2000(Smil 2000). Whichever non-fossil fuel course is eventually chosen
globally, a changeover will take years to complete and cost large sums of money. Cities may
need to be redesigned, and infrastructure refurbished to accommodate new modes of energy
services and transportation. However, before that change is likely to occur, technological
advances must be encouraged by government policies and incentives to increase energy
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production and maximise the efficient use of energy, particularly in the transportation and
electric power generation sectors (Dorian et al. 2006).

Driven by recent large rises in the price of oil, the issue of security of supply is now at the top
of the energy policy agenda. One of the reasons for this is the fact that the supplies of all
fossil fuels are becoming limited and more expensive to produce. Alternatively, the reserves
of renewable energy that are technically available globally are large enough to provide about
six times more power forever than the world currently consumes (Teske et al. 2007).

Renewable Energy (RE) is one of the solutions to the growing energy challenges. RE
resources such as solar, wind, biomass, wave and tidal energy, are abundant, inexhaustible
and environmentally friendly. It has been found that to meet 50% of the total energy demands,
the proposed area for collection of solar and wind energy by means of ultra-large scale farms
in fact will occupy a mere fraction of the available land and near-offshore area for the
respective countries (Asif and Muneer 2007).

Renewable Energy Technologies (RET) vary extensively in their technical and economic
development, but offer progressively more attractive options whilst producing little or no
GHG, and depend on practically inexhaustible natural sources for their fuel and some of these
technologies are already competitive (Teske et al. 2007). RET economics will further improve
as they develop technically, as the price of fossil fuels continues to rise and as their saving of
carbon dioxide emissions is given a monetary value in terms of carbon price for avoided
emissions.

Smil illustrates that, in spite of being heavily promoted and supported by public and private
funding, contributions from renewable energy has not been very successful on the global scale
and

only gas turbines and wind turbines have been improved enough to be seriously

considered for large-scale commercial generation (Smil 2000). Photovoltaics including
Concentrated Solar Power (CSP) have proved their great usefulness in space and in
specialized terrestrial applications but not yet in large-scale generation. Asif et al. reports that
the renewable energy sector, currently meeting 13.5% of the global energy demand, is now
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growing faster than the growth in the overall energy market (Asif and Muneer 2007). Some
long-term scenarios claim a rapidly increasing share of renewable technologies. Under these
scenarios, renewables could reach up to 50% of the total share of the mid-21st century with
appropriate policies and new technology developments.

Table 3.2: Share of World primary energy by renewable. Taken from (Martinot et al. 2007)

In addition, Martinot et al. states that renewables produced around 16% of world primary
energy in 2005 with their share of world electricity being19%, mostly from large hydropower
and the rest from other renewables such as wind, biomass, solar, geothermal and small
hydropower (Martinot et al. 2007). Most renewable technologies apart from large hydro have
been growing at rates of 15-60% annually since the late 1990s. The authors have also
reviewed the future of renewable energy scenarios through 2050 to explore how much
renewable energy is considered possible or desirable and to inform policy-making. Global,
Europe-wide, and country-specific scenarios show 10% to 50% shares of primary energy from
renewables by 2050. By 2020, many targets and scenarios show a 20-35% share of electricity
from renewables, increasing to 50-80% by 2050 under the highest scenarios. Scenario
outcomes differ depending on the degree of future policy action, fuel prices, carbon prices,
technology cost reductions, and aggregate energy demand, with resource constraints mainly
for biomass and biofuels.
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Figure 3.3: World primary energy and electricity from renewables in 2050. Taken from
(Martinot et al. 2007)

Climate change is one of the most critical issues of our time. Its predicted effects, including
adverse ecosystem impacts, rising sea levels, increased frequency of storms, floods, and
droughts, and adverse impacts on human health and agricultural production, among others, are
expected to cause potentially major environmental and economic dislocations across the
globe. Many of these impacts are likely to impinge most severely on the world‘s poorest
countries, which are least able to cope and adapt (UNDP 2006a).

29

Table 3.3: Green House Gases and their respective global warming potential Taken from
(Teske et al. 2007)
Greenhouse Gas
Carbon dioxide (CO2)
Methane (CH4)
Nitrous oxide (N2O)
Hydro-fluorocarbons (HFCs)
Perfluorocarbons (PFCs)
Sulphur hexafluoride (SF6)

GWP (100 years)
1
21
310
150-11,700
6,500-9,200
23,900

In an extensive study of the global environment, Teske notes that global climate change
caused by the persistent build-up of GHG in the earth‘s atmosphere, is already unsettling the
ecosystems and is believed to be causing about 150,000 additional deaths per year (Teske et
al. 2007). An average global warming of 2°C threatens millions of people with an increased
risk of hunger, diseases, flooding and water shortages. The study also indicates that if rising
temperatures are to be kept within acceptable limits a global effort is needed to significantly
reduce our GHG emissions including carbon dioxide (CO2), believed to be the major pollutant
produced by using fossil fuels for energy and transport. The above arguments were also
supported by the UNDP and IEA study which concluded that the energy sector is the main
contributor of GHG emissions and stabilising the concentrations of these gases at a level that
would avoid human-induced interference with the earth‘s climate requires radical changes in
the fuel mix, more-efficient production and use of energy and measures that prevent CO2 from
being released into the atmosphere over geological timescales (UNDP and IEA 2007).
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3.2

ENERGY AND CLIMATE CHANGE – ISSUES AND CONCERNS
FOR THE DEVELOPING WORLD

According to UNDP and IEA, nearly 1.6 billion people in developing countries and emerging
economies (about one-quarter of the world‘s population), do not have access to electricity
(UNDP and IEA 2007). Some 2.5 billion people depend on traditional fuels (biomass) and
technologies for cooking and heating which intimidates the realisation of the Millennium
Development Goals (MDGs) agreed to as part of the United Nations Millennium Declaration.

This energy mix hardly allows many of them to achieve the basic human needs and the
possibility of harnessing energy for productive uses which might begin to permit escape from
the cycle of poverty. Access to basic, clean energy services is one of the main hurdles
confronting rural communities in the developing world (Canadian Environmental Network
2004). Access to sustainable and affordable energy is necessary for reducing poverty,
malnutrition and hunger, improving health, increasing levels of literacy and education, and
significantly improving the lives of women and children in the developing world.

To achieve the UN MDGs, developing countries will need major advances in the quality and
quantity of energy services. Increasing access to modern energy services to those underprivileged while protecting the environment presents some major challenges to sustainable
development which include providing access to energy services for the poor, ensuring energy
security both at the national and local level and ensuring local, regional and global
environmental sustainability (UNDP 2006a). As discussed earlier in the chapter, population
growth in developing countries and rich country consumption habits are among the important
challenges in terms of achieving the UN MDGs.
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Table 3.4: Number of people without electricity access (million) (2002). Taken from (IEA,
2004)

Increasing access to energy in developing countries has proved to be a challenging and
controversial issue within the international development community (UK POST 2002).
Agencies are now realising the limitations of past energy related interventions and are
commissioning a widespread review of policy in this area. Meeting energy demand in a
globally equitable manner with continuing population growth thus presents a significant
challenge. The most appropriate choice of energy technology will be specific to each location
and depends on a number of factors including resource availability, affordability, ease of
access and local capacity to absorb, use and maintain the technology. It will also depend on
the services and end uses desired in each locality, as not all technologies are adaptable and
cost effective for particular end uses.

Most investments in the energy sectors of developing countries have targeted the modern
energy sector, even though relatively modest investment in the dominant traditional energy
sources could potentially make a significant difference (WEC 1999). Technology has
transformed urban life but it has been slower to transform life in the rural areas of developing
countries. Technologies that have relevance only in these rural areas receive a comparatively
small proportion of global research and development expenditure, even though they stand to
benefit billions of people. Consequently, innovation has lagged and products offered to rural
people are technically substandard and offer poor value for money. The UK POST study notes
that the availability of sufficient finance is one of the main challenges in meeting current and
future demand for energy in developing countries (UK POST 2002). Current sources of
energy finance in developing countries include governments, multilateral institutions, private
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investors (local and international) and overseas development assistance (ODA). Furthermore,
the World Bank points out that although energy investment increased almost 4-fold in the
early 1990s, it later declined significantly as a result of a global financial downturn in 1997.
This has led development organisations to press for policies to encourage private investment,
and the setting up of institutional structures such as local co-operatives, which would work to
improve local energy provision in rural areas.

Global environmental and energy security concerns are currently driving penetration of
renewable energy alternatives, as these can mitigate the vulnerability of developing
economies in energy markets, caused by increasing energy requirements and lack of capital
(The Authors 2006). Additionally minimising and avoiding local pollution has been one of the
incentives for developing countries, especially for fast growing economies to invest in
renewable energy resources. Early implementation of renewable energy alternatives will
ensure that developing countries will be prepared when a global conversion occurs.
Considering all these issues and factors, particularly uncertain costs associated with climate
change and unsecured energy supplies, cost effectiveness does not stand out as an issue for
renewable energy alternatives. AusAid study proposes that renewable energy can be
particularly appropriate for developing countries (Australian Agency for International
Development 2001).

AusAid discusses some of the major problems encountered during implementing RE projects
in developing countries, which includes the focus of the project on technologies rather than
expected outcomes, the use of inappropriate technology, failure to meet the needs of the target
community and lack of reliability and problems of operation and maintenance of the installed
equipments (Australian Agency for International Development 2001).

Some studies (Martinot 2002; World Bank 2008), also argue that there is a lack of evidence to
support the claims of developmental benefits rendered through access to energy (renewable)
and related services. The World Bank study also suggests that tailor-made surveys needs to be
designed to rigorously test the actual impact of rural electrification through renewable energy.
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The United Nations Commission on Sustainable Development has called access to affordable
and reliable energy a requirement for halving poverty by 2015. However, according to CEN,
in the absence of a strong emphasis on community participation, bold new policies to rewrite
the energy rules and creative financing, current steps to meet this goal will not bring
renewable energy to the people who need it most (Canadian Environmental Network 2004).
The key energy challenges faced by developing countries which include energy for cooking
and renewable electricity for the rural and urban poor can be realised by existing technologies
and strategies.

In the developed world, renewable energy is primarily considered in the context of climate
change. From that viewpoint, renewable energy is generally not perceived as the most costeffective mitigation option. In developing countries, and in particular the least developed
countries (LDCs), which are often highly import dependent on oil products, renewable energy
alternatives can act as a buffer against oil price increases (and price volatility). Generally, oilimporting developing and least developed countries are most vulnerable to oil price increases
to a much larger extent than developed countries as oil imports often affect a very substantial
share of these countries‘ export earnings. Experience also shows that renewable energy use
can generate supplementary benefits such as income generation and increased productivity. It
is advisable that when calculating the cost effectiveness of renewable energy the objective for
which renewable energy alternatives are being considered needs to be defined and their
ancillary benefits also need to be considered. Given the recent trends of high fossil fuel prices,
renewable energy produces a cushioning effect on the price of the overall energy mix. With
expected increases in fossil fuel prices, and decreases in renewable energy prices, renewable
energy alternatives are likely to become the cost-effective option for several energy related
objectives (The Authors 2006).

The EC FP6 study of 114 developing countries and emerging economies notes that the
developing countries have 80% of the world‘s population but consume only 30% of global
commercial energy (European Commission Sixth Framework Programme Priority 3 2005).
There has been a marked growth in awareness of the environmental costs of energy and the
need to expand access to energy in new ways with raising energy consumption including
increases in population and living standards. Increased awareness of the contribution
renewable energy makes to rural development, health benefits, energy independence and
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climate change mitigation is shifting renewable energy from the fringe to the mainstream of
sustainable development.

Renewable energy solutions for village power applications can be economical, functional, and
sustainable. Implementing rural RE pilot projects plays a crucial role in the development of a
financially viable market for RE rural solutions (Flowers 1998). Moreover, there are a
considerable number of rural electrification projects under implementation which employ
various technologies, delivery mechanics, and financing arrangements. Such rural
electrification projects, if appropriately evaluated, communicated, and the lessons and
recommendations integrated in future projects and programs, can pave the way to a future that
includes a strong opportunity for cost-effective, renewable-based village power systems.

Renewable energy alternatives account for approximately 4.5% of the global energy matrix.
General consensus across the world is that it is important to increase this share. The full
potential and the benefits of RE are currently played down because the costs of fossil fuels are
not fully reflected in the prices paid by consumers (The Authors 2006). Fossil fuels are
heavily subsidised in most developing nations and externalities such as health and
environmental costs associated with them are not included in their price. Cutting down or
completely eliminating subsidies from fossil fuels would make RE competitive in many areas.
Further, the costs of RE alternatives will decline along learning curves which will render these
alternatives more beneficial and affordable to developing countries where they are now in
nascent stages but have the potential to increase extensively. This process can be accelerated
through adequately supportive policy measures, capacity building and technology transfer.

The 2006, the EC FP6 study has also come up with an overall conclusion indicating that
tripling the renewable energy volume in emerging and developing countries in 2020 is
possible in a maximum scenario, with a positive socio-economic impact. As per the study, at a
global level, the RE volume is expected to increase by a factor of 2 (from 95 to 182 Mtoe) in
the reference scenario and potentially by a factor of 3 (345 Mtoe) in the maximum scenario.
The percentage of RE within the total primary energy supply is envisaged to remain stable in
the reference scenario (3%) and doubles in the maximum scenario. The RE technologies that
may contribute most to these objectives are small/medium hydro, bio-fuels, bio-energy and
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wind. Other RE technologies are believed to contribute to a much lesser extent; however, the
local socio-economic impact of these systems can be very positive.

Currently, among the developing countries, Latin America has the highest present RE volume
(73 Mtoe) and the greatest RE percentage of total primary energy supply (12%). This is
mainly due to the effect of the contribution of Brazil with its energy policy focused on bio
fuels and energy independency. Under the 2020 reference scenario, the RE volume in Latin
America is expected to grow slightly to 79 Mtoe but is not expected to match the pace of
growth of the total primary energy supply. The RE percentage of total primary energy supply
therefore goes down from 12 to 6%, highlighting the need to continue ambitious RE policy
backed up by robust and reliable measures aimed at maintaining RE industry growth in the
longer run.

Under both the reference and the maximum scenario, the RE volume in the Asian continent is
expected to surpass the RE volume in Latin America in 2020, because of the strong RE
policies that are put in place, the strong growth in energy demand in these countries, and the
sheer size of these countries. China and India will have a large impact on the energy figures
for developing Asian countries, as they account for 75% of the total primary energy supply, in
the present situation, as well as in 2020 (European Commission Sixth Framework Programme
Priority 3 2005).

36

Figure 3.4: RE Volume in Selected Developing Countries. Taken from (European
Commission Sixth Framework Programme Priority 3 2005)

The present RE production in the African developing countries, large hydro excluded, is
marginal both in absolute figures (0.1 Mtoe) and in the percentage of total primary energy
supply (<0.1%). The reference and maximum scenarios show that RE production will remain
marginal in African countries in 2020. The results of the analysis emphasize the critical need
for RE development support for the poorest countries in sub-Saharan Africa, in terms of
infrastructure, grid connections, and market development.
AusAid discusses some of the major problems encountered during implementing RE projects
in developing countries which includes the focus of the project on technologies rather than
expected outcomes, the use of inappropriate technology, failure to meet the needs of the target
community and lack of reliability and problems of operation and maintenance of the installed
equipments (Australian Agency for International Development 2001). This article suggests
that one of the probable constraints for mainstreaming adoption of RE is the slow technical
progress of the RE technologies. In addition, there was to a certain extent a ―technology push‖
rather than a ―market pull‖, with inventors looking for a market for their product, rather than
responding to consumer demand.
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The UNDP through implementation of various developmental projects has observed that
community based energy initiatives offer an important mechanism for expanding access to
energy services that aim to improve human development and achieve the MDGs at both the
local and national levels (UNDP 2006a). These UNDP case studies support the argument that
by confining the achievement of MDGs initially at community level and progressively scaling
up the initiative can be beneficial in terms of accelerating energy services provision in
developing countries. There is a need for concerted effort between the government, private
sector, civil society and community, together with the key policy initiatives to scale up,
replicate and mainstream community based RE projects. The advantage of community based
approaches is that they can result in having significant positive development impacts at the
macro-level by influencing national policies and development priorities.

Generally, the rural communities in developing countries have less energy demand and
usually are not connected to the grid or faraway from the existing grid network which makes
them economically not viable for connecting to centralised electricity supply systems. In
addition, plans to connect these rural communities to the national grids running on fossil fuels
will deteriorate the damages already experienced by the environment. The rural and remote
communities in the developing world are usually abundant in natural resources to harness
sustainable and reliable energy services, without having to consider the standard investment in
the development of extensive electrical grids. RE technologies powered by the locally
available natural resources are economically feasible under such circumstances and can play a
significant role in meeting the energy requirements in such areas (Canadian Environmental
Network 2004).

Access to RE will not alleviate poverty unless it is seen as a development issue rather than an
energy issue (Australian Agency for International Development 2001). RE will not
automatically benefit the economies of the rural communities but in order to do so, it needs to
be linked with, or be part of, some developmental project, such as a solar-powered fish drier,
or a coconut drier for making soap. Rural communities will also need entrepreneurial skills to
benefit fully from the economic opportunities provided by RE projects. However, in situations
where a community has a viable life style that does not involve cash, renewable energy is a
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social issue, not an economic development one. Projects need to go beyond the narrow view
of the village level project with rural electrification and solar home systems, to look at what is
applicable for the target community and what resources are available.

The potential impacts and vulnerability of the poor in developing countries due to climate
change which was initially recognised in 2001 was reiterated in the 2007 report of the InterGovernmental Panel on Climate Change (IPCC) the (Intergovernmental Panel on Climate
Change 2007). GHG emissions resulting in climate change are likely to affect the poor rural
communities including children (UNICEF 2007) in the developing world who are least able
to cope and adapt as they primarily depend on locally available natural resources for their
continued existence and have less financial, technical and institutional capacity for adaptation
(Gitonga 2003).

WEC is of the opinion that to retain a stable world economy and to improve living standards
for the entire world faces multiple challenges of providing access to affordable and reliable
modern energy services, meeting the sharp rising energy demand and to bring down GHG at
the same time (WEC 2007). WEC also takes note of the scientific assessments warning of
environmental damage from man-made global warming and infers that unless action is taken
now on a local level, the expected increase in energy demand will be accompanied by a huge
rise in GHG emissions. Globally, for example, CO2 emissions will double to 46 billion tonnes
a year in 2050, whereas in the developing world, CO2 emissions are likely to rise by 200%
(WEC 2007).

In the near term, mitigating developed country emissions remains the fundamental priority of
any effort to strengthen the international response to climate change. The focus will turn
progressively to other challenges such as formulating and implementing effective and
efficient strategies to attain environment friendly actions in developing countries. Various
studies have established that GHG emissions from developing countries are rising rapidly.
Even though, on a per capita basis the emissions will remain far below those of the developed
countries in the future, the total emissions from developing countries are projected to surpass
those of the developed countries within a decade or two (Heller and Shukla 2003).
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Figure 3.5: CO2 Emissions in Developed and Developing Countries. Taken from (IPCC
2000)

According to various most probable climate scenarios (Figure 3.5), if atmospheric GHG
concentrations are to be stabilised by 2100, developing country emissions must fall below
business-as-usual projections with strong efforts in developed countries (IPCC 2000). The
sharp rise in developing country emissions is due to a strong urge for developmental activities
including the need for energy and economic growth which is supported by flows of finance
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and technology that support conventional paths of development. Future climate strategies
must explicitly address these fundamental needs of developing countries if they are to be
constructively and seriously engaged in common efforts toward climate protection.

There has been extensive debate surrounding the question of what preventive actions should
be taken including when, where, and by whom, to shift the world economy onto a
development trajectory that is carbon neutral or at least less intensive with respect to
emissions of greenhouse gases (GHGs) responsible for global climate change (UNDP 2006a).

Poverty related issues linking to climate change aspects initially came up for discussion with
the 2001 report of the Inter Governmental Panel on Climate Change (IPCC) which
acknowledged the vulnerability of the poor to climate change impacts and also was supported
by the multi- and bilateral overseas development assistance (ODA) which provided greater
priority to poverty goals accorded as indicated in the Millennium Development Goal (MDG)
targets.

Climate change is likely to aggravate poverty both directly and indirectly. Richards indicates
that the direct impacts may include the loss of life, livelihoods, assets, infrastructure, etc.,
from climatic extreme events (Richards 2003). The Third Assessment Report of the IPPC in
2001 also stated that the poorest countries and people are most at risk since they are more
dependent on agriculture, more vulnerable to coastal and water resource changes, and have
less financial, technical and institutional capacity for adaptation to climate change. Africa
would be particularly vulnerable due to the desertification process, declining run-off from
water catchments areas, declining soil fertility, dependence on subsistence agriculture, the
prevalence of AIDS and vector-born diseases, inadequate governance mechanisms, and rapid
population growth. South Asia also shares many of these problems.
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3.3

INTERNATIONAL RESPONSE TO CLIMATE CHANGE

3.3.1. The United Nations Framework Convention on Climate Change
(UNFCCC)

By the end of last century, the risk of global climate change had started causing sufficient
scientific and public concern that eventually resulted in the United Nations drafting and many
governments adopting the Framework Convention on Climate Change (UNFCCC). The
UNFCCC was opened for signature in June 1992 at the Rio de Janeiro earth summit and
entered into force on 21st March 1994 and currently has 192 Parties. (UNEP 2002; United
Nations Framework Convention on Climate Change 2003).
The UNFCCC is responsible for the setting up of an overall framework for the
intergovernmental efforts to counter the climate change challenge. The convention also
identifies that the global climate is a common resource and needs to be protected against
anthropogenic GHG emissions.
The framework convention directs the parties to congregate and share information on GHG
emissions, national policies and best practices, initiate national strategies for addressing GHG
emissions and adapting to expected impacts, including the provision of financial and
technological support to developing countries and to cooperate in preparing for adaptation to
the impacts of climate change (UNEP 2002) (United Nations 2008).

3.3.2. Purpose of UNFCCC
The main purpose of UNFCCC is to set an overall framework for intergovernmental efforts to
overcome or avoid the risks of man-made climate change. Article 2 of the convention states
the key objective:
‘… stabilization of greenhouse gas concentrations in the atmosphere at a level
that would prevent dangerous anthropogenic interference with the climate
system. Such a level should be achieved within a time-frame sufficient to allow
ecosystems to adapt naturally to climate change, to ensure that food production
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is not threatened and to enable economic development to proceed in a
sustainable manner.’(UNFCCC 2008)
In spite of garnering international support and attention with strong scientific guidance on the
issue, the definition of ―dangerous anthropogenic interference‖ remains disputed wherein the
IPCC considers this as a political decision. To date, the parties to the UNFCCC have not
come to a consensus in making that political decision (UNEP 2002) (IPIECA 2008).

3.3.3. Principles of UNFCCC

Article 3 of the convention sets out the guiding principles for the governments in order to
achieve the convention objectives. The key guiding principles set out in sub-sections 3.3.3.1
to 3.3.3.4:

3.3.3.1.

EQUITY:

Parties should protect the climate system ‗… on the basis of equity and in accordance with
their common but differentiated responsibilities and respective capabilities‘ (Article 3.1).

Historically, the industrialised countries have been the root cause for emission of GHGs into
the atmosphere. The principle of equity has been used to justify that the developed nations
need to take the first step to mitigate emissions. This principle is also supported by the fact
that the developed nations have access to greater resources to address the issue. Developing
countries, on the other hand, appear to be more vulnerable to the impacts of climate change
and have a lower capacity to respond (Article 3.2). Due to a recent boost in the economies of
the developing world, there is a significant increase in annual emissions from these region and
they are poised to surpass the developed country emissions in the near future (Heller and
Shukla 2003) (Agarwala 2008).
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3.3.3.2.

PRECAUTION:

The Precautionary Principle states that "Where there are threats of serious or irreversible
damage, lack of full scientific certainty should not be used as a reason for postponing such
measures…" (Article 3.3).

3.3.3.3.

SUSTAINABLE DEVELOPMENT:

Articles 3.4 and 3.5 of the convention highlight the principles of sustainable development and
economic growth including the inter-linkages between the two.

In order for an international policy to be successful, it needs to have and address the key
ingredients of economic growth and development. This apparently means that the climate
change policies should be cost-effective, delivering global benefits at the lowest possible cost
(United Nations Framework Convention on Climate Change 2003).

3.3.4. Parties to the UNFCCC

The parties to the convention are those countries that have ratified, accepted, approved, or
acceded to, the treaty. The Convention divides countries into three main groupings with
different commitments: Annex I, Annex II and non-Annex I (United Nations 2008).
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3.3.4.1.

ANNEX I PARTIES:

These include the developed countries that were members of the Organisation for Economic
Cooperation and Development (OECD) in 1992, plus countries with economies in transition
(EITs). The Annex I parties voluntarily accepted through a commitment to the convention to
reduce their respective GHG emission levels to 1990 levels. The Annex B to the Kyoto
Protocol (discussed later) maintains a record of the GHG emission reduction targets for the
Annex I countries during the first commitment period (2008 – 2012). The difference between
these two lists is that Belarus and Turkey are Annex I countries, but not Annex B countries
(UNEP 2002) (United Nations Framework Convention on Climate Change 2003).

Table 3.5: Countries included in Annex I. Taken from (United Nations 2008)

3.3.4.2.

ANNEX II PARTIES:

These consist of the OECD members of Annex I. The Annex II parties accepted a
commitment to provide financial aid to non-Annex I Parties to meet their agreed incremental
costs under the UNFCCC. Annex II Parties also agreed to transfer environmentally-sound
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technologies to other Parties, particularly non-Annex I Parties, to enable them to reduce their
GHG emissions.
3.3.4.3.

NON-ANNEX I PARTIES:

Non-annex I parties are the more than 150 mostly developing countries that are not listed in
Annex I. The complete list of Non-annex I parties can be found on the UNFCCC web site
www.unfccc.int

3.3.5. UNFCCC Structure (United Nations 2008)

3.3.5.1.

THE CONFERENCE OF THE PARTIES (COP):

COP is an independent, stand-alone, self-financing institution within the UN system which
also is the ―Supreme Body‖ of the convention with the ultimate decision making authority.
The parties to the convention are also members of the COP having equal status and rights.
The Conference of Parties (COP) to the UNFCCC held its first session in 1995 in Berlin and
annually thereafter, with COP-15, the most recent session, having taken place during
December 2009 in Copenhagen, Denmark. The COP-16 is scheduled to be held during
December 2010 in Cancun, Mexico. The COP is mandated to periodically review the
implementation status of the convention including adopting appropriate decisions to improve
the implementation process with negotiating new commitments (UNEP 2002) (United
Nations Framework Convention on Climate Change 2003).
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Figure 3.6: Convention and Support Institutions. Taken from (United Nations Framework
Convention on Climate Change 2003)

3.3.5.2.

THE SUBSIDIARY BODIES:

There are two permanent subsidiary bodies to the COP: The Subsidiary Body for Scientific
and Technological Advice (SBSTA) and The Subsidiary Body for Implementation (SBI).
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The SBSTA is responsible for providing advice to the COP on scientific, technological and
methodological issues, including the improvement of guidelines for preparing national
communications and emission inventories, as well as cooperation with the IPCC and other
relevant international organizations. The SBI oversees assessment and review of the
Convention‘s implementation, including the analysis of national communications submitted
by Parties, liaison with the Global Environment Facility (GEF), and financial and
administrative issues.

The parties to the convention are the members of these subsidiary bodies which are apparently
the main working bodies of the convention. The subsidiary bodies generally meet twice a year
in parallel, during which an assessment on progress to date and further recommendations to be
taken up during COP will be decided.

The two subsidiary bodies frequently invite Parties to submit views or proposals in writing on
particular issues in between sessions, in order to move talks forward when they are in session.
In addition to the two standing subsidiary bodies, the COP can form ad hoc subsidiary bodies
to carry out specific tasks. All Parties to the UNFCCC are also members of these ad hoc
groups. For example, the Kyoto Protocol was negotiated by the Ad Hoc Group on the Berlin
Mandate (AGBM). During its two year existence, the AGBM met more frequently than
SBSTA and SBI, and was the main focus of UNFCCC activity (United Nations Framework
Convention on Climate Change 2003).

3.3.5.3.

SECRETARIAT:

The UNFCCC Secretariat is mandated to provide support to all the institutions of the climate
change convention process.
The main functions of the Secretariat are to make the practical arrangements for sessions of
the Convention bodies, to provide support to on-going negotiations, to establish and oversee
various review and monitoring procedures, and to coordinate with the secretariats of other
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relevant international bodies, notably the GEF and its implementing agencies (UNDP (UN
Development Programme), UNEP and the World Bank), the IPCC and other relevant
conventions. The Secretariat also prepares the official documents for the COP and its
subsidiary bodies, coordinates in-depth reviews of Annex I Party national communications,
compiles greenhouse gas inventory data, maintains the UNFCCC website, and also carries out
technical and scientific studies at the instruction of the subsidiary bodies (United Nations
2008).

3.3.6. Organisations collaborating with UNFCCC (United Nations 2008)

The Global Environment Facility (GEF) and the Intergovernmental Panel on Climate Change
(IPCC) are the two external intergovernmental organisations which provide essential input
and services to the overall climate process. Other key organisations which cooperate with
UNFCCC include the World Health Organization (WHO), the Food and Agriculture
Organization (FAO), the International Maritime Organization (IMO) and the International
Civil Aviation Organization (ICAO) (United Nations 2008). In addition, the UNFCCC
cooperates with other UN environmental treaty organizations, particularly the Convention on
Biodiversity (CBD), the Convention to Combat Desertification (CCD) and the Ramsar
Convention on Protection of Wetlands to seek synergies between their programmes.

3.3.7. Commitments of UNFCCC

3.3.7.1.

ANNEX I AND ANNEX II PARTIES

The parties to the convention are all subjected to a set of general commitments. The
commitments for Annex I and Annex II Parties have received specific attention. It might be
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important to note that there are no penalties if one of these Parties fails to meet its
commitments (United Nations Framework Convention on Climate Change 2003).

 Annex I Parties: are obliged under the convention to adopt climate change policies
and measures with the non-legally binding aim of reducing their GHG emissions to
1990 levels during the first commitment period (2008 – 2012). The EITs have been
provided with a certain degree of flexibility in fulfilling their commitments by taking
into consideration the economic and political upheavals experienced in those countries
in the early 1990s.

 The Annex II Parties: are subjected to meet their obligations under the Convention by
supporting the developing countries through financial resources including adaptation
to effects of climate change. Development and transfer of environment friendly
technologies to EITs and the developing countries is also emphasised in their
commitments (United Nations 2008).

3.3.7.2.

REPORTING AND REVIEW

The National Communications submitted by the parties to the convention are basically the
reports to report the actions that are being taken to implement the convention. These
communications form a part of most visible commitments by the non Annex I parties (UNDP
and IEA 2007).

 Annex I parties are mandated to report more frequently through national
communications, the summaries of which are compiled by the secretariat. Both the
individual national communications and the Secretariat summaries are available on the
UNFCCC website.
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 Non Annex I parties are obliged to prepare their national communications based on the
availability of funding. Further, the Least Developed Countries (LDC) are not
mandated to prepare a national communication but may do so at their discretion.

All Parties to the convention are also obliged to compile the inventories of GHG emissions
(UNEP 2002), as follows:

 Annex I Parties are required to submit a separate inventory of their GHG emissions
every year.
 Non-Annex I Parties compile these as part of their National Communications and are
not required to submit a separate annual emission inventory.
 Data from these inventories, as well as GHG emissions data from other sources, are
available on the UNFCCC website.

3.3.8. The Kyoto Protocol
During the COP-1 at Berlin in 1995, the parties to the UNFCCC agreed that conventions‘
voluntary commitment targets would not be able to stabilise the atmospheric GHG
concentration. This paved the way to arrive at a decision known as the ―Berlin Mandate‖
resulting in the launching of a new round of discussions to decide upon legally binding
commitments for developed countries. The non Annex I countries were let off from binding
agreements (UNEP 2002) (United Nations Framework Convention on Climate Change 2003).

As part of this effort the Kyoto Protocol was finalised in December 1997 in Kyoto, Japan,
when Parties to the UNFCCC agreed that developed countries and countries with economies
in transition to a market economy were to reduce their overall emissions of six greenhouse
gases (Carbon dioxide, Methane, Nitrous oxide, Hydro fluorocarbons, Per fluorocarbons, and
Sulphur hexafluoride) by at least 5% below 1990 levels between 2008 and 2012, with specific
targets varying from country to country (Institute for Global Environmental Strategies 2008).
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The Protocol entered into force on 16th February 2005 with 175 Parties (countries) having
ratified the protocol, including 36 Parties that account for 61.6% of the total carbon dioxide
emissions subject to reduction targets. The major abstainers were the USA and Australia but
after a 2007 government change, Australia ratified, just before the Bali summit in Dec 2007
(United Nations 2008).

The detailed rules for the implementation of the Protocol were adopted at COP 7 in
Marrakesh in 2001, and are called the ―Marrakesh Accords‖. The major distinction between
the Protocol and the Convention is that while the Convention encouraged industrialised
countries to stabilize GHG emissions, the Protocol commits them to do so (UNEP 2002).
The Kyoto Protocol obligates developed countries and ―economies in transition‖ (Annex I
countries) to restrict their GHG emissions during the first commitment period, between 2008
and 2012. Under the flexibility mechanisms of the protocol, Annex I parties can meet their
targets by contributing to emissions-reducing projects in developing countries (Non-Annex I
countries) through the Clean Development Mechanism (CDM), in Annex I countries through
Joint Implementation (JI) or purchasing Assigned Amount Units (AAU) from other Annex I
Parties (United Nations 2008).

3.3.9. Commitments of Kyoto protocol

3.3.9.1.

TARGETS

A legally binding emission reduction target for the Annex I (developed) countries was
established under the protocol which requires an average 5.2 per cent reduction in Annex I
Party emissions on 1990 levels during the 2008–12 period. The emission reduction targets
were fixed following intense negotiations and each Annex I Party has its own individual
emissions target (UNEP 2002) (Institute for Global Environmental Strategies 2008).
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The EITs were given flexibility to choose a year other than 1990 as their base year, and all
Annex I Parties may use 1995 as their base year for emissions of fluorinated gases.

Table 3.6: Countries included in Annex B to the Kyoto Protocol and their Emission Targets
(1990 – 2008/2012). Taken from (United Nations 2008).

It is important to note that the Kyoto Protocol covers only the anthropogenic emissions of the
six GHGs whilst the natural sources of GHG emissions, for example, methane emissions from
anaerobic decay in wetlands, are excluded (United Nations Framework Convention on
Climate Change 2003).

53

3.3.9.2.

TIMELINE

The first commitment period, 2008-2012 serves as the timeframe to achieve the emission
reduction targets set under the Kyoto Protocol. The total emissions that an Annex I Party may
emit over the commitment period and still meet its emissions target are known as its ‗assigned
amount‘. A baseline date needs to be submitted by each of the Annex I parties before the start
of the commitment period in order to arrive at its assigned amount (United Nations 2008).

3.3.9.3.

OTHER COMMITMENTS

A set of general commitments for both Annex I and non-Annex I parties have also been
established under the Protocol to basically reinforce the fundamental obligation of all Parties
to tackle climate change. These commitments include preparing national climate change
mitigation and adaptation programmes, taking steps to improve the quality of emissions data,
promoting environmentally-friendly technology transfer, cooperating in scientific research
and international climate observation networks, and supporting climate change education,
training, public awareness and capacity-building initiatives (United Nations Framework
Convention on Climate Change 2003).

3.3.10.

The Flexibility Mechanisms under Kyoto

As mentioned earlier in the chapter, the Protocol introduces three ‗flexibility‘ mechanisms
that allow Annex I Parties to meet their commitments in part through actions outside their
national borders: the Clean Development Mechanism (CDM), Joint Implementation (JI) and
emissions trading. The key idea behind the mechanisms is to maximise the cost-effectiveness
of climate change mitigation by allowing Parties to pursue opportunities to cut emissions, or
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enhance carbon sinks, more cheaply internationally than domestically (Heller and Shukla
2003). It appears that the cost of reducing emissions varies considerably across the regions as
a result of differences in, for example, energy sources, energy efficiency and waste
management. In terms of economy it is worthwhile to cut emissions, or increase removals,
where it is cheapest to do so, given that the impact on the global environment is the same
(United Nations 2008) (Hahn and Stavins 1999).

The Annex I Parties are further obliged to provide information in their national
communications submitted under the Protocol demonstrating that their use of the flexibility
mechanisms is ‗supplemental to domestic action‘, which must comprise of ‗a significant
element‘ of their efforts in meeting their commitments. This information is to be assessed by
the Facilitative Branch of the Compliance Committee (UNEP 2002).

3.3.10.1.

CLEAN DEVELOPMENT MECHANISM (CDM)

The Clean Development Mechanism, or CDM, (established under Article 12 of the Kyoto
Protocol) allows Annex I Parties to obtain emissions credits for projects that reduce emissions
in non-Annex I countries, provided that the projects also help the non-Annex I Parties achieve
their sustainable development goals (Haag 2007). The credits are known as Certified
Emission Reductions (CERs), and can be used by Annex I Parties to help meet their emissions
targets.

According to the Protocol, CDM projects must have the approval of the Parties involved, and
must lead to real, measurable and long-term benefits related to the mitigation of climate
change, in the form of emission reductions or GHG removals that are additional to any that
would have occurred without the project. The CDM is intended to generate investment in
developing countries, especially from the private sector, and promote the transfer of
environmentally sound technologies. However, the finance and technology transfer
commitments of Annex II Parties under the Convention and the Kyoto Protocol are separate
and remain binding (Institute for Global Environmental Strategies 2008; United Nations
Framework Convention on Climate Change 2003).
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Figure 3.7: Concept of CDM. Taken from (Institute for Global Environmental Strategies
2008).

The Kyoto Protocol provides only a brief outline of the CDM, and it took several years of
additional negotiation to develop an elaborate project verification process to ensure CERs
represent real emissions reductions. Agreement on this process was part of the Marrakech
Accords, agreed at COP-7 (2001). It took several years after that for the CDM Executive
Board, which has to approve projects, to become functional. As a result, the first CDM project
was not approved until 18 Nov 2004. Since then the CDM has grown exponentially. As of
April 2010, the CDM Executive Board had approved 2174 projects. These, and projects in the
pipeline, are projected by UNFCCC to generate 2.8 billion CERs by 2012.

Even though some of the initial concerns regarding the ability of the CDM to create an impact
with significant volumes of CERs have been dispelled, doubts still remain on issues such as
the current structure and functioning including the post 2012 framework for the CDM (Del
Río 2007). Some of these include:

 Least developed countries, specifically sub-Saharan African nations, have been unable
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to develop and attract significant numbers of CDM projects resulting in a global
carbon divide without any significant benefits from the mechanism.
 There is increased concern about the approval of high CER volume projects such as
carbon capture and storage and the destruction of HFC-23 produced as a by-product
from new HCFC-22 manufacturing plants, under the CDM.
 Afforestation and Reforestation projects have been very unsuccessful under CDM
with only one registered project to date.

It is likely that attempts will be made to address these and similar issues in the negotiation of
the post-2012 agreement described in section 3.3.14.

3.3.10.2.

JOINT IMPLEMENTATION (JI)

Joint Implementation, or JI (established under Article 6 of the Kyoto Protocol) allows Annex
I Parties to the Protocol to implement projects that reduce emissions, or increase the removal
of emissions from the atmosphere by sinks, within other Annex I countries. Emission
Reduction Units (ERUs) are generated by such projects, which can then be used by the Annex
I Parties that invested in the JI project to help meet their emissions targets. To avoid double
counting, a corresponding subtraction is made from the host Party‘s assigned amount. An
important difference between CDM and JI is that CDM projects increase the total number of
credits available to Annex I Parties whilst JI projects do not (United Nations 2008).
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Figure 3.8: Concept of JI. Taken from (Institute for Global Environmental Strategies 2008)

Similar to the CDM projects, JI projects must have the approval of the Parties involved, and
must lead to emission reductions or removals that are additional to any that would have
occurred without the project. It is believed that the JI projects will be developed in EITs
wherein the cost of emission reduction projects is assumed to be low. The emission reduction
credits from a JI project are transferred provided that the Annex I parties involved are
complying with all the Kyoto Protocol commitments, if not, the project is subject to a review
procedure similar to that developed for CDM projects (IPIECA 2008).

The ERUs for a JI project can only be issued for emission reductions occurring after 1
January 2008, whilst CERs from CDM projects can be issued for emission reductions
occurring after 1 January 2000. This difference in project initiation timeline between JI &
CDM projects has resulted in retarded development of JI projects including the structure to
evaluate the same as compared to CDM. It is also too early to tell whether JI will follow the
same pattern as CDM with most projects being developed and implemented by the private
sector (United Nations Framework Convention on Climate Change 2003).
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3.3.10.3.

EMISSIONS TRADING

As discussed in the earlier sections, the Kyoto Protocol establishes several types of emission
credits based on the flexibility mechanism adopted. These include:

 Assigned Amount Units (AAUs) – the cumulative target of each Annex I country for
2008–12 is divided into units of 1 metric tonne CO2 equivalent.
 CERs (Certified Emission Reductions) – emission reduction credits from CDM
projects.
 ERUs (Emission Reduction Units) - emission reduction credits from JI projects
 RMUs (Removal Units) - emission reduction credits generated by Annex I Parties by
enhancing carbon sinks.

Emission trading under the Kyoto Protocol (established under Article 17) allows Annex I
Parties to trade any of these classes of emissions credits. In concept, this should allow Parties
to meet their targets at lower cost than if they had to achieve all of their emissions reductions
domestically, especially since it is anticipated that, as a result of their economic collapse in
the early 1990s, Russia and the Ukraine will have many more AAUs than they need to meet
their targets. This system will only go into effect with the start of the 2008–12 commitment
period, and is unlikely to be used to any great extent until near the end of that period (United
Nations 2008).

The ‗commitment period reserve‘ mandates each Annex I party to hold a minimum level of
AAUs, CERs, ERUs and/or RMUs in order to overcome the concerns of overselling the
emission credits resulting in non-compliance of target reductions. A minimum level of
emission credits from all the flexibility mechanisms is held by the Annex I countries which
cannot be traded (Heller and Shukla 2003; UNEP 2002).
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A number of regional and national emission trading systems have either been established or
are under development. The EU Emission Trading System (EU ETS) is well established, and
systems are under development. In Australia, the scheme was initially delayed by a year to
mid-2011 and in May 2010, it was subsequently delayed further until 2013. The New Zealand
Emissions Trading Scheme (NZ ETS) is a national all-sectors all-greenhouse gases uncapped
emissions trading scheme first legislated in September 2008 by the Fifth Labour Government
of New Zealand and amended in November 2009. . The EU has established procedures for
accepting CDM and JI credits into its system, and it is anticipated that other emissions trading
systems will also accept these credits (IPIECA 2008).

3.3.10.4.

OTHER FLEXIBILITY PROVISIONS

The Kyoto Protocol also provides significant additional flexibility to Parties through the
‗bubble‘ (Article 4 of the Kyoto Protocol), which allows a group of Annex I Parties to jointly
meet their commitment. The EU has been the only group of countries to take advantage of this
provision. Under the bubble, the EU has reallocated its overall target to reduce emissions by 8
per cent below 1990 levels, with some EU countries having more stringent targets and others
having less stringent targets (United Nations Framework Convention on Climate Change
2003).

The other additional flexibility provision is the banking provision, which allows an Annex I
Party to ‗bank‘ any extra credits it has at the end of the first commitment period for use in
subsequent commitment periods (Haag 2007). Whilst it is too early to tell whether any Annex
I Parties will take advantage of this provision, it is conceivable that Russia and the Ukraine,
both of which are expected to have many more credits than they will need, might find it
attractive to bank some or all of them. If they choose to bank their credits, fewer would be
available for emissions trading in the first commitment period.
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3.3.11.

The Emission Obligation and Credits Registry

The three flexibility mechanisms under the Kyoto Protocol operate on the basis of accounting
units, which are tracked and recorded through national registries established and maintained
by Annex I Parties. The emission obligations and the credits account will exist as entries in
formal registries denominated in tonnes of CO2 equivalent emissions.

The registry system has three components (United Nations Framework Convention on
Climate Change 2003) (IPIECA 2008):

 National Registries: each Annex I Party has established and will maintain a national
registry, containing accounts for holding AAUs, CERs, ERUs and RMUs. It will also
contain accounts for setting units aside to comply with emissions targets at the end of
the commitment period (‗retirement‘), and for removing units from the system
(‗cancellation‘). Transactions between Parties or between account holding legal
entities will take place through these national registries.
 CDM Registry: The Executive Board of the CDM has established and will maintain a
CDM registry, containing CER accounts for non-Annex I Parties participating in the
CDM.
 International Transaction Log (ITL): The Secretariat has established and will
maintain the ITL, which verifies transactions of AAUs, CERs, ERUs and RMUs as
they are proposed, including their issuance, transfers and acquisitions between
registries, cancellation and retirement. If any transaction is found not to be in order,
the registry is required to stop the transaction.

61

3.3.12.

Compliance procedures

The Article 18 of the Kyoto Protocol calls for CMP-1(Conference of Parties & Meetings of
Parties) to approve the ‗procedures and mechanisms‘ to determine and address cases of noncompliance with the Protocol. The Marrakech Accords include a proposed set of procedures
and mechanisms which were formally adopted at CMP-1. These procedures established a
Compliance Committee made up of two branches: a Facilitative Branch and an Enforcement
Branch. The Facilitative Branch aims to provide advice and assistance to Parties in order to
promote compliance, whereas the Enforcement Branch has the power to apply certain
consequences, or penalties, on Parties not meeting their commitments (United Nations 2008).

Compliance also deals with eligibility to participate in the Kyoto Mechanisms. The approved
compliance procedures state that the eligibility to participate in the mechanisms by a Party
included in Annex I is dependent on its compliance with methodological and reporting
requirements of the Kyoto Protocol (Haag 2007). Oversight of this provision will be provided
by the Enforcement Branch of the Compliance Committee.

In the case of non-compliance with emissions targets, Annex I Parties are granted 100 days
after the completion of the expert review of their final emission inventory for the commitment
period to make up any shortfall in compliance (e.g. by acquiring AAUs, CERs, ERUs or
RMUs). If at the end of this period, a Party has still missed its emissions target, it must make
up the difference in the second commitment period, plus a penalty of 30 per cent. It will also
be barred from ‗selling‘ under emissions trading and, within three months, it must develop a
compliance action plan detailing the action it will take to make sure that its target is met in the
second commitment period. In all cases, the Enforcement Branch would make a public
declaration that the Party is in non-compliance and would also make public the consequences
to be applied (IPIECA 2008).
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3.3.13.

Funding

Under the Protocol, the non-Annex I Parties are supposed to receive financial resources from
Annex II Parties (the OECD countries) through the GEF as the Convention and Protocol‘s
financial mechanism in order to assist non-Annex I Parties meet their general commitments
under the Protocol (UNEP 2002; United Nations 2008).

An ‗Adaptation Fund‘ managed by the GEF has also been established under the Marrakech
Accords in order to finance concrete adaptation projects and programmes in developing
countries, along with such activities as supporting capacity building.

The fund will be financed through a 2 per cent levy on CERs and additional contributions
from Annex I Parties. Annex I Parties that ratify the Kyoto Protocol are required to report on
their contributions to the fund on an annual basis, and these reports will be reviewed by the
CMP (IPIECA 2008).

There have been several concerns raised by the Non-Annex I Parties on the quantum of
finance available through the fund and a variety of schemes have been proposed for
expanding its funding base, including levies on JI projects and emissions trading, and a
carbon tax on Annex I emissions. These proposals are likely to be part of the post-2012
negotiations (Heller and Shukla 2003; United Nations Framework Convention on Climate
Change 2003).

3.3.14.

Post 2012 Framework Negotiations

It is very well appreciated globally that the obligations for emission reductions under the
Kyoto Protocol alone will not be sufficient to stabilise the atmospheric GHG concentration in
order to avoid dangerous anthropogenic interference with the climate system. Even if all the
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Annex I countries ratify the Protocol the resulting benefit in terms of GHG stabilisation will
only be marginal given the fact that the Kyoto Protocol will be in force only until 2012, the
end of the first commitment period (IPIECA 2008).

According to the Protocol, this recognises the need for additional commitment periods,
negotiations on further commitments from Annex I Parties after the first commitment period
need to begin at least seven years before the end of the first commitment period, i.e. by the
end of 2005. CMP-1 met this requirement by establishing the Ad Hoc Working Group on
Further Commitments from Annex I Parties under the Kyoto Protocol (AWG-KP, formerly
the AWG). The AWG-KPs mandate is limited to establishing targets for Annex I Parties for
the next commitment period, the length of which has not been defined. This is a necessary,
but far from sufficient, step to address concerns about the limitations of the current
international approach to climate change (UNDP 2008).

A Dialogue on Long-term Cooperative Action to Address Climate Change by Enhancing
Implementation of the Convention was established at COP-11 in order to address some of the
above concerns. During COP-13, the co-convenors of the Dialogue, namely Australia and
South Africa, reported that a future agreement should be based on four building blocks:
mitigation; adaptation; technology; and finance (Aldy and Stavins 2007).

Along with the above four building blocks, several other critical issues in which one or more
countries looked for agreement included:

 Arriving at a long-term emission reduction target to meet the UNFCCC objective of
stabilising atmospheric concentrations of GHGs.
 reduction of emissions from deforestation and forest degradation
 expansion of CDM and JI
 compensation for the effects of Annex I Party mitigation actions on non-Annex I
Parties
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 control of emissions from fuel used in international aviation and marine transport, and
 easier mechanisms for voluntary commitments from non-Annex I Parties.

The COP-13 at Bali agreed on the Bali Action Plan (informally known as the Bali roadmap),
which called for a two-year negotiation to reach agreement on most of these issues, in parallel
with the AWG-KP deliberations (Aldy and Stavins 2007). The negotiation will be carried out
in the Ad-hoc Working Group on Long-term Cooperative Action under the Convention
(AWG-LCA) (United Nations 2008).

Further to this, the main focus during COP-14 in Poznan during December 2008 was on longterm cooperation and the post-2012 period framework, once the Kyoto Protocol expires in
2012. During the COP-13 meeting in Bali the Parties to the Protocol have agreed upon a Bali
Action Plan and Roadmap setting COP 15 in December 2009 as the deadline for agreeing on a
framework for action after 2012. COP-14 therefore marked the halfway mark towards the
December 2009 deadline. While the COP-14 negotiations did result in some progress, there
were no significant breakthroughs, and negotiators faced a hectic 12 months of talks leading
up to the critical deadline of December 2009 in Copenhagen, Denmark (ENB 2008).

The outcomes of the recently concluded COP-15 in Copenhagen disappointed many
environmental stakeholders because COP-15 was considered to be highly unsuccessful in
establishing legally binding commitments that the planet demands in the face of fatal climate
change impacts. Even though some of the world leaders described the Copenhagen Accord as
a "first step" to dealing with global warming, they admitted that as it stands, it is not enough
to address the problem..
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3.4

DYNAMICS OF CLEAN DEVELOPMENT MECHANISM

3.4.1. The Clean Development Mechanism – How does it work?

Article 12 of the Kyoto Protocol sets out the legal framework for operation of the CDM. This
is also supported by the Marrakesh Accords consisting of the decisions made by the Parties to
the Protocol and the rules developed by the CDM Executive Board (Miller 2007). Under this
framework, there are two key prerequisites for developing countries that wish to participate in
the CDM by hosting a CDM project:

 Host countries must have ratified the Kyoto Protocol
 Host countries must have a designated national authority for the CDM, which has
adopted a CDM approval process.

The CDM is a voluntary mechanism wherein each country or the Parties can assess the
potential costs and benefits of developing such projects under the mechanism and may decide
to participate or not. The mechanism has a provision to include all the stakeholders such as
governments, private entities, international organisations, NGOs and so on in designing,
development and implementation of CDM project in the host countries (Lee 2004).

Even though it is not required under the Kyoto Protocol, some developing nations have
endorsed appropriate legislation to incorporate the underlying legal concepts of CDM into
their domestic national law. Annex I countries must fulfil other requirements to participate in
the CDM activities such as to invest in CDM projects to trade the Certified Emission
Reductions (CERs). These requirements relate to their own national GHG inventories,
emissions reporting and compliance.

The CDM allows emission-reduction (or emission removal) projects in developing countries
to earn certified emission reduction (CER) credits, each equivalent to one tonne of CO2
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(United Nations Framework Convention on Climate Change 2003). These CERs can be
traded and sold, and used by industrialized countries to meet a part of their emission reduction
targets under the Kyoto Protocol. The UNFCCC believes that the mechanism stimulates
sustainable development and emission reductions, while giving industrialized countries some
flexibility in how they meet their emission reduction limitation targets (United Nations 2008).

The projects must qualify through a rigorous and public registration and issuance process
designed to ensure real, measurable and verifiable emission reductions that are additional to
what would have occurred without the project. The mechanism is overseen by the CDM
Executive Board, answerable ultimately to the countries that have ratified the Kyoto Protocol.

Operational since the beginning of 2006, the CDM has already registered more than 1300
projects and is anticipated to produce CERs amounting to more than 1492 million tonnes of
CO2 equivalent in the first commitment period of the Kyoto Protocol, 2008–2012 (Wucke and
Michealowa 2010).

3.4.2. Objectives of CDM

The key objectives of CDM include:

 Contributing to sustainable development goals of the host country.
 Supporting developed countries to meet their emission reduction obligation under the
Kyoto Protocol at the least overall cost.

The Protocol provides no clear definition of sustainable development as it is left to the host
countries prerogative to determine whether or not a project will assist in meeting its
sustainable development objectives as determined by national policies and plans (Decision
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2/CMP.1 para 5 and Decision 3/CMP.1 Annex para 31-32) (UNDP 2006a). A general
criterion that is being used by many countries includes whether a proposed project:

 Is capable of providing net benefit to the environment
 Can contribute towards economic and social development of the host country (Article
12(2) Kyoto Protocol)

When compared on a per ton of CO2 emission reduction basis, it is imperative that the
emission reduction projects implemented in developing countries will yield cheaper emission
reduction options compared to the cost to the developed nations of domestic emission
reductions. It is also agreed by Parties under the protocol that Annex I countries need to carry
out domestic actions along with utilising the flexibility mechanisms under the Protocol in
order to achieve their emission reduction targets.

3.4.3. CDM Project Requirements

Apart from contributing to the sustainable development objectives of the host country the
CDM projects should be able to meet three other requirements as agreed at the international
level, which are:

 The CDM projects should yield real, measurable and long-term emission reductions
 The projects should be ‗additional‘ i.e. not business as usual projects. The
additionality for a project can be established comparing the baseline emissions with
that of post project implementation scenario (Decision 3/CMP.1 ‗Modalities and
Procedures for a clean development mechanism as defined in Article 12 of the Kyoto
Protocol‘ Annex para 43-44).
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Figure 3.9: Overview of Additionality Tool. Taken from (MoE 2007).

 The projects should not result in diversion of existing Overseas Development
Assistance (ODA) (Decision 17/CP.7 preamble and Decision 3/CMP.1 Appendix B
para 2(f)). This requirement mandates that even though ODA can be utilised for host
country capacity building for participating in the CDM as a whole, it is not allowed to
use the ODA for project investment and CER payments (OECD 2004).
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3.4.4. Role of Private Sector

The CDM is innovative in the sense that both private and public sectors are envisaged to
participate in the mechanism activities. It is believed that major investment for
implementation of CDM projects will be from the private entities investing in
environmentally benign projects in order to capitalise on the opportunity to participate in the
developed country markets in trading emission reductions (Article 12(9) Kyoto Protocol Decision 3/CMP.1 Annex para 33 ).

The main implications from private and public sector participation are that cost effective
implementation of the market based mechanism justifies the investment for emission
reduction. In addition, rigorous monitoring and verification requirements are set for CDM
project activities at the international level in order to keep the process as transparent as
possible including ensuring that the CERs reflect the real and actual emission reductions.

It is also crucial to keep a constant vigil on the CDM projects as projects in developing
countries will allow for an equivalent ton of additional emissions in a developed country with
a Kyoto target.
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3.4.5. Key Organisations and Steps involved in CDM

3.4.5.1.

DESIGNATED NATIONAL AUTHORITY:

Parties participating in the CDM must designate a National Authority to approve proposed
CDM projects. The DNA is the person or body within the host country responsible for
oversight of CDM project activities (Lee 2004).

The role of DNA in a host country involves:

 Development of host country CDM project approval criteria, including assessment of
CDM projects contributing to sustainable development.
 Assessment of CDM projects with respect to national policies and development
activities
 Issuing letters of approval for CDM project activities i.e. ‗Host Country Approval‘.

DNAs may also be involved in other activities including promoting and marketing CDM
investment opportunities in the host country, providing technical assistance to project
developers and attracting donors and financing (UNDP 2006b). Some DNAs are also
involved in the on-going monitoring of project activities.

Currently 151 countries, including 120 developing countries, have established a DNA for
facilitating active participation in the CDM processes (Wucke and Michealowa 2010). The
establishment of a DNA in a host country depends on the legal and administrative culture and
structure, funding availability and the potential and expected number of CDM projects. It may
also be noted that active participation and inclusion of private entities and NGOs in the
activities of DNA will provide an opportunity for diverse stakeholders to participate and
influence national politics on DNA decision making (World Bank 2003a).
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The size and scope of activities undertaken by these bodies varies depending upon the needs
and resources of individual countries. The DNA need not be a new government entity or
dedicated department. In Fiji and PNG, for example, DNA functions are carried out within the
broader mandate of the Department of Environment and Department of Natural Planning and
Rural Development respectively. In contrast, China‘s DNA, which oversees hundreds of
CDM project activities, is large. Legislation has been passed which sets out the DNAs
mandate and provides criteria for participation in the CDM.

The host country authority on CDM, i.e., DNA, is required to have continuous liaison with all
the key stakeholders within the host country including the UNFCCC. Therefore it is essential
that a dedicated point of contact within the DNA needs to be established. . It is also apparent
that DNA should have the necessary expertise to assess potential projects against host country
criteria, through the expertise that can be found within existing departments or ministries or
externally. The DNA should be accessible, able to facilitate effective and efficient CDM
approval, and able to facilitate coordination between government departments to avoid delays
in approvals (UNDP 2006b).

3.4.5.2.

PROJECT DESIGN DOCUMENT (PDD)

The Project Design Document (PDD) specifies the key data and information about the
proposed CDM project and the PDD format is specified by the CDM EB. The project
developer will usually prepare the PDD which generally includes the methodology used to
establish baseline emissions, a monitoring plan, an analysis of the environmental impact of
the project, and a certification from the host country that the project is undertaken voluntarily
and will assist it in achieving sustainable development (United Nations 2008).
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Figure 3.10: CDM Project Cycle. Taken from (MoE 2007)

As seen in Figure 3.10, the proposed CDM project is required to go through a CDM EB
specified CDM project cycle which includes project preparation, registration and monitoring.
The PDD also includes carrying out project stakeholder consultation as part of the CDM
design process. The project proponents are obliged to invite local stakeholders for comment,
summarise those comments and report on how relevant concerns were addressed (Decision
3/CMP.1 Appendix B).

Approved methodologies from the CDM EB can be readily used by the project developers for
development of baseline emissions and the potential emission reductions. In case a new
methodology needs to be developed, the project proponents may do so thorough a Designated
Operational Entity (DOE) to the CDM EB for consideration and approval if appropriate
(Decision 3/CMP.1 Annex para 38 and Appendix C).
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3.4.5.3.

DESIGNATED OPERATIONAL ENTITY (DOE)

The Designated Operational Entities (DOEs) are the organisations/agencies which are
accredited by the CDM EB and are responsible for reviewing the PDDs against all the
requirements under CDM. DOEs are responsible for approving the technical and legal aspects
of a proposed CDM project including the project‘s justification for additionality, its
greenhouse gas emissions baseline and its monitoring plan (UNDP 2006b).

The DOEs will also validate the CDM project activity based on the sectoral scope of the
proposed project activity (see Table 3.7), upon which the PDD for the project will be
submitted to the CDM EB for registration. Once the project is registered and implemented, a
DOE will also verify the emission reductions resulting from registered CDM project activity.

Table 3.7: CDM Sectoral Scope. Taken from (Lecocq and Ambrosi 2007).
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Currently, there are 34 accredited or provisionally-designated operating entities (United
Nations 2008). The list of accredited DOE‘s can be seen in Table 3.8. The types of entities
that have been accredited include management consultancies, and certification, quality
assurance and standards bodies.
Table 3.8: CDM Sectoral Scope (United Nations 2008).
Sl.
No.

Designated Operational Entities (DOEs)

1

Japan Quality Assurance

2

Japan Audit and Certification Organisation for Env. And Quality

3

Det Norske Veritas Certification

4

TÜV Industrie Service GmbH - TÜV Süd Gruppe

5

Deloitte Tohmatsu Evaluation and Certiification Organization

6

Japan Consulting Institute

7

Bureau Veritas Certification

8

Société Générale de Surveillance UK

9

Korea Energy Management Corporation

10

TÜV Industrie Service GmbH - TÜV Rheinland Group

11

KPMG-AZSA Sustainability

12

ERM Certification and Verification Service Ltd.

13

Conestoga Rovers & Associates Ltd.

14

Spanish Association for Standardisation and Certification

15

TÜV-Nord Cert GmbH (RWTÜV)

16

Lloyd's Register Quality Assurance Ltd.

17

Colombian Institute for Technical Standards and Certification

18

Korean Foundation for Quality

19

Swiss Association for Quality and Management Systems

20

Nippon Kaiji Kentei Quality Assurance Limited

21

LGAI Technological Center,S.A. (Applus+ CTC)

22

Perry Johnson Registrars Clean Development Mechanism, Inc
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23

China Environmental United Certification Center Co., Ltd

24

RINA S.p.A

25

Sirim Qas International Sdn.Bhd

26

Korean Standards

27

Environmental Management Corp.

28

Japan Management Association

29

Germanischer Lloyd Certification

30

China Quality Certification Center

31

Ernst & Young Associés

32

CEPREI certification body

33

Deloitte Cert Umweltgutachter

34

Ernst & Young ShinNihon Sustainability

The CDM EB also specifies that not all the DOEs will be able to validate all the projects as
many DOEs are proficient in dealing with certain selected sectors such as energy industries,
energy demand, construction, transport, waste, afforestation and reforestation, or agriculture
(Jahn et al. 2004). Depending on the type and nature of the project it might also be necessary
to select a different DOE for each of the validation, verification and certification functions.

As a general rule, in order to avoid conflicts of interest, different DOEs will be selected for
different steps in the process. However, for small scale projects, in order to minimise costs
and simplify the process, a party can request the EB to allow a single DOE to perform both
validation and verification (UNDP 2003).

3.4.5.4.

CDM EXECUTIVE BOARD (CDM EB)

The CDM Executive Board is the entity which registers a CDM project activity under the
norms of the Kyoto Protocol. The CDM EB consists of ten members and ten alternate
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members, and represents a regional balance of developed and developing countries (Decision
3/CMP.1 Annex para 7-9) (United Nations 2008).

The key activities of the CDM EB include (Decision 3/CMP.1 Annex para 5):

 reviewing modalities and procedures for CDM activities and making recommendation
to the COP/MOP
 approving new methodologies (e.g.: for establishing baselines, project boundaries and
monitoring)
 accrediting and designating operational entities
 maintaining the CDM project registry
 reviewing project validation and verification reports prepared by designated
operational entities and
 issuing verified CERs.

Once a project is registered with the CDM EB it is considered that the board has accepted the
validated project as a CDM project activity. Registration is a prerequisite for the verification,
certification and issuance of CERs (Decision 3/CMP.1 Annex para 36). Unless a participating
party or three EB members request a review of the project, its registration becomes final after
eight weeks (Decision 3/CMP.1 Annex para 41).

3.4.5.5.

CREDITING PERIOD

The crediting period for the CDM project activity can be 10 years or 21 years ( three renewals
after 7 years each). The project developer can choose the most appropriate crediting period for
a CDM project activity. Once the project has commenced, the project participants are required
to implement the monitoring plan contained in the registered PDD (Decision 3/CMP.1 Annex
para 56).
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3.4.5.6.

CER ISSUANCE

Based upon the verification report and a request to issue CERs received by the DOE, the
CDM EB will instruct the CDM registry administrator to issue the CERs and distribute them
to the project participants (Decision 3/CMP.1 Annex para 66).

3.4.6. Small-scale CDM Project Activities

The CDM EB introduced ‗small-scale‘ CDM project activities to encourage the development
of smaller CDM projects, which typically would be less attractive in terms of the volume of
CERs generated relative to transaction costs (the cost of preparing the PDD, validation,
registration, verification etc). Small-scale project activities can utilise simplified modalities
and procedures that do not require the rigorous and expensive approval and assessment
processes as required for larger scale projects (Baker & Mckenzie 2008).

A CDM project activity qualifies as small-scale, if:

 It is a renewable energy project activity with a maximum output capacity equivalent of
up to 15 megawatts.
 It is an energy efficiency improvement project activity that reduces energy
consumption by up to the equivalent of 60 gigawatt hours per year.
 It is any other project activity that both reduces anthropogenic emissions by sources
and directly emits less than 60 kilotonnes of CO2 per year.

The small-scale CDM project activities can take advantage of (Baker & Mckenzie 2008):
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 A simplified PDD
 Simplified methodologies for determining a baseline and creating a monitoring plan.
 The ability to bundle project activities (discussed later).
 Simplified procedures for the demonstration and assessment of additionality.
 Simplified provisions for environmental impact analysis.
 Lowered registration fee.
 The ability to utilise the same DOE to validate and verify emission reductions for a
single project.

There are currently 1089 (as of May 2010) small scale projects registered in the CDM
pipeline. This represents approximately 50 % of all CDM projects (United Nations 2010). The
majority of projects are in the areas of biomass, hydro and wind, with only a very small
number of solar or household level energy efficiency projects taking place.

Small scale projects have the potential to contribute substantially to sustainable development
objectives, particularly those associated with the deployment of energy technologies that will
improve the livelihoods of rural communities. However, the transaction costs associated with
developing small scale projects under the CDM are relatively high relative to the direct
emission reduction benefits that may be available.
In 2006, UNDP has identified some of the factors that contribute to the high cost of small
scale projects as including the fact that rural projects tend to be more costly than urban ones,
off-grid projects are more expensive than on-grid projects, and the technology associated with
renewable energy is often expensive.
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3.4.7. Bundling

Bundling is a concept that allows a large number of small projects to be combined within one
PDD, thereby reducing potential transaction costs. Projects may be bundled as long as the
total size of aggregated projects is below the threshold levels for a single project as outlined in
chapter 3.4.6.

Figure 3.11: CDM Project Bundling. Taken from (Bhardwaj et al. 2004).

Bundling can include multiple technologies, i.e. a number of small solar, hydro and biomass
projects could be bundled together in one PDD. Due to the size of many potential projects
across the globe, bundling has great potential throughout the world.

The key benefits of bundling include (Baker & Mckenzie 2008):

 Reduced project development costs
 The project implementation costs are reduced due to lower procurement costs
 Reduction in operation and maintenance costs
 Lower transaction costs when compared to individual CDM projects
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3.4.8. Programmatic CDM

The programmatic CDM is essentially defined as a voluntary coordinated action by a private
or public entity which coordinates and implements any policy/measure or stated goal (i.e.
incentive schemes and voluntary programmes), which leads to anthropogenic GHG emission
reductions or net anthropogenic greenhouse gas removals by sinks that are additional to any
that would occur in the absence of the PoA, via an unlimited number of CDM Programme of
Activities (CPAs) (EB 32, Annex 38, paragraph 1).

A programme may be registered as a single CDM project activity, provided approved baseline
and monitoring methodologies are used. The primary features that distinguish programmatic
CDM from individual projects can be summarized as follows (Cosbey et al. 2006):

 A programme of activity could include examples such as appliance labelling, energy
efficiency standards, demand side management in public utilities or the dissemination
of PV technologies for lighting or water heating in rural areas.
 In a POA, GHG emission reductions can take place across multiple sites, which could
include a city, region or country.
 Emission reductions may arise at different times throughout the project life depending
upon the roll out of the programme.
 The type and size of emission reductions may not be known at the time of project
registration. CERs may be issued ex post, based on identification and verification of
emission reductions achieved by the programme;
 A range of different entities may be involved in the implementation of the project
activity, therefore a single coordinating agent may be required.
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Programmatic CDM is a relatively new entrant in the field and the CDM EB is constantly
reviewing the modalities and procedures for programmatic CDM. Given the scope of its
application, it is understandable that there will be a number of challenges relating to issues
such as determining project boundaries, choosing baselines and assessing additionality. It is
generally agreed (Cosbey et al. 2006) that programmatic CDM can be beneficial from an
environmental, social and economic point of view and may be useful when considering
projects relating to energy efficiency, fuel switching measures, renewable energies in the
household sector, transportation and small enterprises.

3.4.9. Transaction Costs of CDM Projects

Transaction costs of CDM projects consist of search costs, negotiation costs, PDD costs,
approval costs, validation costs, registration costs, monitoring costs, verification and
certification costs and costs accruing from the adaptation fee.

3.4.9.1.

PROJECT DEVELOPMENT COSTS

The costs involved under this include the project conceptualisation feasibility study to
determine the technical and financial appropriateness of the project. It might also be necessary
to hire a consultant to carry out the CDM part for the project which requires specialist
consultations (UNDP 2006b).

3.4.9.2.

REGISTRATION AND ASSOCIATED CDM EB COSTS

The project developer is required to pay a certain registration fee to the CDM EB depending
on the size of the proposed CDM activity (large scale, small-scale and so on). In addition, the
CDM EB levies certain fees associated with implementing the Kyoto Protocol and carrying

82
out its own administrative functions such as an adaptation fund levy which is a 2% levy on
the total cost of the project directed to the Adaptation Fund. The levy is waived for projects in
less developed countries (UNDP 2006b).

3.4.9.3.

OTHER COSTS

The DOEs, which are generally private entities accredited by the UNFCCC, will charge for
the services rendered during the validation, verification and certification process of a CDM
project activity. Other categories of costs that may be anticipated include costs associated
with host country taxation requirements, insurance and legal fees that can arise during any
phase of the project cycle.

Typically, the transaction costs for a CDM projects will depend upon the complexity of the
project and the capacity within the organisations involved in the process to efficiently carry
out the activities.
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Figure 3.12: CDM Transaction Costs. Taken from (MoE 2007).

UNDP estimates that the transaction costs for CDM projects vary considerably and the typical
range is between USD 40,000 to USD 200,000 (UNDP 2003). The transaction costs for smallscale CDM projects are less when compared to the larger ones due to simplified modalities
and procedures, including monitoring requirements. However, if a small-scale project requires
development of a new methodology, the associated costs will remain high.
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3.4.10.

International CDM Market

3.4.10.1.

CDM STATUS

The international CDM market is entering a high phase and has been growing steadily since
the Kyoto Protocol came into force on 16th February 2005. Even though there has been a
significant growth in emission trading mechanisms, the CDM and other trading schemes are
only trading around 0.5% of the annual GHG emissions. According to IPCC, global
anthropogenic emissions are estimated to be around 49 billion tons of CO2 per annum based
on the 2004 emissions data (Intergovernmental Panel on Climate Change 2007). The Kyoto
Protocol only covers 30% of the global emissions with the International emission trading
scheme accounting for another 8% (Nordhaus 2006).

The international CDM market transacted around USD 7.4 billion corresponding to 551
million tonnes of CO2 during 2007 which is 28% more than the transactions in 2006. The
average CER price traded was around USD 13.6 as compared to USD 10.6 during 2006 and
USD 7.2 in 2005 (Capoor and Ambrosi 2008).

85

Figure 3.13: Annual Emission Reduction Transactions (Mt CO2e). Taken from (Capoor and
Ambrosi 2008).

Currently, more than half of the registered CDM projects are based in either India or China
with only around 2% located in sub-Saharan Africa (Keane and Potts 2008). If one considers
the CDM projects at the validation stage, this balance fluctuates even further, wherein out of
the 2,567 projects (as of August 2008) at the validation stage or requesting registration, 43%
of them are in China which is almost double India. Sub-Saharan Africa accounts for less than
1% of the future CDM projects in the pipeline. South Africa is the only country from the
African continent having at least 14 registered projects to its credit.
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Figure 3.14: CDM Project Locations as of May 2009. Taken from (URC, 2009.)

China, India, Brazil and Mexico are the leading host countries with a combined share of 75%
of the total project pipeline (74% of projects under validation; 86% of projects for which
registration has been requested; 75% of registered projects) (EC FP6 2006).

Number (%) of CDM projects in each category
Afforestation &
Reforestation
Demand-side EE
0.8%
5%
Fuel switch
3%

Supply-side EE
10%
CH4 reduction &
Cement & Coal
mine/bed
16%

Transport
0.2%
HFCs, PFCs &
N2O reduction
2%

Renewables
63%

Figure 3.15 : CDM Project Types as of May 2009. Taken from (URC 2009).
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Till now, the CDM market is dominated by hydro power and biomass energy technologies
which have a share of 26% and 15% respectively in the CDM pipeline. It is a stark reality that
most of the issued CERs are currently being captured by the Hydro fluorocarbon (HFC) or
nitrous oxide (N2O) projects (54% and 19% respectively) even though these projects account
for just 5% of total registered CDM projects.

3.4.11.

Concerns and Barriers for CDM Implementation

3.4.11.1.

CDM CONCERNS

The CDM was incorporated as one of the key policy initiatives under the UNFCCC, which
would pave the way for developing countries to play a role towards less carbon intensive
development. The developed countries were envisaged to assist the developing nations to
implement environmentally benign projects through technology transfer or financial
investments, for a return of emission reduction units or Certified Emission Reductions (CER).
However, as yet, these initiatives have not been shown to bring about the envisaged
developmental benefits to the developing nations and especially to the poor in these nations
(Lloyd and Subbarao 2009).

As envisaged by the UNFCCC , CDM projects were designed both to assist the host country
to address the issue of climate change mitigation whilst at the same time bringing about
sufficient economic growth to take the poor off the poverty line. Having dual and independent
objectives like this may have been a poor policy choice as both objectives cannot be
maximised at the same time (Karp and Liu 2004). Nevertheless it is also likely that
developing countries would be little interested in any mechanism which would limit
emissions without giving some tangible benefit. However, looking at the current progress and
status of CDM projects, the envisaged developmental opportunities appear to be more
hypothetical than real and it has become clear that the sustainable development aspect of
CDM projects is taking a back seat to the emissions reduction aspect.
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Despite the fact that the bureaucracy and procedures for implementation of CDM projects
have evolved after considerable discussion at the international level, of late many concerns
are being raised to immediately improve the way in which the mechanism is functioning
(Brown et al. 2004; Heller and Shukla 2003; Sterk and Wittneben 2006). The CDM has also
recently been criticised as not being able to bring about the urgently needed livelihood
development benefits to the underprivileged as suggested earlier (Del Río 2007). Even though
the CDM was initially designed to provide incentives and innovations for climate change
mitigation and to transfer technology and resources necessary for less greenhouse gas
intensive development, there are several arguments indicating that the high transaction costs
involved are making CDM market increasingly favour large, high CER volume projects.
Small community-based projects, on the other hand are often not economically viable under
the CDM, due to the high transaction costs and complex bureaucratic procedures including
proving the additionality (Brown et al. 2004; Taiyab 2006).

Furthermore, it is also the case that the majority of existing and pipeline CDM projects are
concentrated in the larger developing countries, the countries with sufficient support
infrastructure such as China, India and Brazil, and that the mechanism has virtually bypassed
the smaller least developed countries (LDCs) especially in Africa (Ellis 2007). In such
countries, small-scale renewable energy and energy efficiency projects, which are needed to
meet the urgent needs of rural people by alleviating poverty and fostering livelihood
development, are facing challenges due to the low carbon savings per installation on a
household scale (Bhardwaj et al. 2004). It is just plain difficult to save carbon if your fossil
fuel energy use is currently very low. As mentioned, there are presently no tradable personal
carbon allowances which would make such low carbon emitters potentially wealthy. The
carbon is currently being traded by nations and large corporations effectively ensuring that the
present inequalities hold (Carbon Equity 2008; Fawcett 2005).

3.4.12.

CDM and Bureaucratic Issues

The CDM has opened up a large avenue for the project developers globally in terms of carbon
market penetration, which in turn has resulted in substantial pressure on CDM infrastructure
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and associated agencies. Even with efforts being put on streamlining the CDM, the sheer
quantity of projects in the pipeline has made the task much more difficult (Wara 2007).

As of 2009, there were several projects in the CDM pipeline waiting for their turn to be
registered and CERs issued, due to the inefficiencies in terms of procedures and regulatory
hindrances.

It is noteworthy to mention some of the facts mentioned by (Capoor and Ambrosi 2008) that
support the above arguments.
 Out of 3,188 projects in the currently pipeline (2007 data), 2,022 are at validation
stage.
 Market participants report that it is currently taking them up to six months to engage a
Designated Operational Entity (DOE), causing large backlogs of projects even before
they reach the CDM pipeline.
 Projects face an average wait of 80 days to go from registration request to actual
registration. The Executive Board has requested a review of several projects received
for registration, has rejected some of them, and has asked project developers to resubmit their projects using newly revised methodologies. There is a very short grace
period allowed to grandfather the older methodology, and the additional work adds to
delays and backlogs.
 Projects are currently taking an average of one to two years to reach issuance from the
time they enter the pipeline. Over 70% of issued CER volumes come from industrial
gas projects, with the vast majority of energy efficiency and renewable energy projects
remaining stuck somewhere in the pipeline.

3.4.13.

Complexity of Procedures and Capacity Constraints

The Designated Operational Entities (DOEs) are currently feeling the pinch in terms of
validating and verifying the CDM projects in the pipeline. This is largely due to the fact that it
is becoming more and more difficult for the DOEs to recruit, train and retain qualified,
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technical staff to apply the complex rules consistently. This has resulted in registration of
some ineligible projects with the CDM EB which in turn has called for review requests,
further delaying the process (Wara 2007).

Several key concerns are being articulated on the CDM and associated procedures such as
proving that a project is additional, contribution to sustainable development objectives,
procedural efficiency etc. It is generally blamed by critics that the CDM procedures are too
complex and variable resulting in very high transaction costs (Wara 2007). Finding faults in
registered projects in terms of additionality and other issues have increased which can only
result in further tightening of the rules.

3.4.14.

Barriers for Implementation of CDM

Since the inception of UNFCCC perhaps more acrimony than cooperation has been generated
in the global dimensions of climate change, especially between the developed and developing
countries. This may be due to the fact that climate change is not yet a prominent political
concern of development policy. Climate change issues are too insignificant to capture the
sustained attention of developing countries when compared to the more demanding issues
such as food security, poverty alleviation and energy access. A second barrier to cooperation
is the framework of burden sharing in which climate policy has been framed. Although the
logic of a cap-and-trade system at some point requires an inclusive allocation of obligations,
the distribution of this burden is just one more obligation seen as unwanted and undeserved
by developing countries (Heller and Shukla 2003). The other major obstacle is the apparent
failure of the developed countries to fulfil commitments to transfer resources with the scale or
effect expected through the climate regime.

Critics (Jotzo 2005; Karp and Liu 2004; Wara 2007) claim that the process resulting in the
registration of a project activity and the issuance of Certified Emission Reductions (CERs)
has become too complex and expensive. In addition to this, there have been objections that
project activities which can contribute towards sustainable development of the host countries,
such as renewable energy, energy efficiency and transport project activities, are not
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competitive in the CDM market and are becoming side-lined. Other critics believe that the
criteria for assessing whether a project activity contributes to sustainable development are too
weak in many host countries and that local stakeholders often cannot participate meaningfully
in the project approval process (Ellis, 2007). Many are also disappointed because CDM
project activities have so far concentrated in relatively few countries and regions while, for
example, most of Africa has so far been bypassed. Due to its design as a project-based
mechanism, some also see the CDM as fundamentally incapable of achieving essential
structural changes desired by host countries. There are also some apprehensions that the CDM
may actually have a negative impact by producing a vicious incentive for host countries to
refrain from introducing ambitious climate protection policies as this could render project
activities as business as usual (non additional) and thus ineligible under the CDM (Lloyd and
Subbarao 2009).

Sterk and Wittneben point out that the CDM has been severely criticised from many sides for
being too complex and costly, resulting in a low number of projects and CERs, and for failing
to meets its sustainable development mandate (Sterk and Wittneben 2006). Given the fact that
the CDM project pipeline is currently booming with the number of CERs expected by 2012,
the initial set of concerns may have been too pessimistic. However, apprehensions about the
CDMs contribution to the sustainable development of host countries continue to be valid. The
host countries have to bear in mind that the CDM project that does not foster sustainable
development in effect contradicts the Kyoto Protocol.

Supporting the above arguments and discussions, UNEP and Eco Securities, in their extensive
study on development and status of CDM, indicate that one of the challenges facing CDM
projects today is their limited ability to secure financing for the underlying greenhouse gas
emission reduction activities, particularly in the least developed countries (Haag 2007).
Among the key reasons for this lack of access to finance is the fact that most financial
intermediaries in the CDM host countries have limited or no knowledge of the CDM
modalities and procedures. Similarly, approaches, tools and skills for CDM project due
diligence are lacking or do not match the skills in similar institutions in developed countries.
As a result, developing country financial institutions are not capable of properly evaluating
the risks and benefits associated with investing or lending to developers undertaking CDM
projects, and therefore have, by-and-large, refrained from financing these projects (Ellis
2007).
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In conclusion, the literature suggests that some of the global key challenges in the near future
will include growing oil scarcity, achieving energy security, combating environmental
degradation, and meeting the growing needs of the developing world. Transitioning to
renewable energy can be one of the obvious potential solutions to the growing energy
challenges. Research studies also suggest that sustainable and affordable energy can benefit
developing countries in terms of providing basic human amenities to the people. The review
also infers that community based energy initiatives in developing countries can offer an
important mechanism for expanding access to energy services that aim to improve human
development and achieve the MDGs at both the local and national levels.

The literature research also highlights the impacts and challenges posed by climate change
globally and on the poor in developing world in particular. The UNFCCC which is
responsible for the setting up of an overall framework for the intergovernmental efforts to
counter the climate change challenge has also established the Kyoto Protocol which obligates
developed countries and ―economies in transition‖ (Annex I countries) to restrict their GHG
emissions during the first commitment period, between 2008 and 2012.

The CDM under the Kyoto Protocol allows emission-reduction (or emission removal) projects
in developing countries to earn certified emission reduction (CER) credits, each equivalent to
one tonne of CO2. These CERs can be traded and sold, and used by industrialized countries to
meet a part of their emission reduction targets under the Kyoto Protocol. The UNFCCC
believes that the mechanism stimulates sustainable development and emission reductions,
while giving industrialized countries some flexibility in how they meet their emission
reduction limitation targets

Several research studies, however, indicate that the CDM has failed to bring about the
envisaged developmental benefits to the developing nations and especially to the poor in these
nations. Several key concerns are being articulated regarding

the CDM and associated

procedures, such as proving that a project is additional, contribution to sustainable
development objectives, procedural efficiency etc. It has been generally suggested by critics
that the CDM procedures are too complex resulting in very high transaction costs.
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The aim of this chapter is to assess the role of access to energy services on the
development of rural communities in the developing world.
 Section 4.1 discusses the general developmental needs of rural communities.
 Section 4.2 focuses on the current status and key characteristics of rural
communities in developing countries in terms of access to energy and related
services.
 Section 4.3 identifies the potential role of improved access to energy and
related services to fulfil the developmental needs of the rural communities.
 The impact of access to energy services on social development of rural
communities in the developing world is discussed in Section 4.4. This includes
assessment of impacts including case study examples on education, health
issues and gender and equality issues in the rural communities.
 Section 4.5 analyses the impact on rural economic issues in relation to energy
access and related services. The assessment includes impacts including case
study examples on poverty, livelihoods in terms of employment and income
generation in rural communities.

The inferences and conclusions based on the discussions and assessments in the above
sections are presented in the section 4.6.
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4.1

ENERGY FOR RURAL DEVELOPMENT

4.1.1. The Development Paradigm

Several studies (Sen 1999; UNDP 2001) have attempted to identify and define the concept of
human development. These studies have suggested that the requirements for any development
of human society, past basic needs (food, clothing and so on), involves expanding the choices
available to individuals including choice to be free from domination. Even though factors
such as income generation and access to energy resources play a major role in human
development, the key factor suggested is to create an environment for people to develop their
full potential and lead productive and creative lives in accordance with their individual needs
and interests. According to Sen (1999), economic development can be seen as an instrument
rather than the finality, because the link between economic prosperity and the improvement of
people‘s lives is not strong.

Prendergast suggests that even though the concept of development linked to freedom (as
discussed earlier) has gathered recognition, it has not made any impact on practical
acceptance (2004). This failure, according to him, is related to the utility-based approach
within the welfare economy currently in place.

It is worthy to note that most of the approaches to development strategies during the past
decades have focussed mainly on achieving rapid economic growth. In this regard there has
been a mixed bag of results where a few strategies are thought to have yielded ―good‖ results
whereas many of them have not been successful in terms of addressing issues such as poverty
and inequality (Jackson 2010). Stiglitz has the opinion that the developmental course
followed by the industrialised countries should not be adopted by poorer nations due to the
resulting effect on the global environment (Stiglitz 1998). However, the dominating influence
and effects of the global economy may lead developing countries towards this development
pattern.
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4.1.2. Sustainable Development Needs of Rural Communities

A ‗need‘ is an inherently complex concept (Asadi-Lari et al. 2003). Even though it is assumed
that the principle needs among human beings are universal (Maslow 1954), it is also very true
that different sectors of human community will have their own specific needs. These specific
needs have to be identified at the local level in order to optimise the use of locally available
resources. There appears to be no single agreement or consensus existing about the actual
meaning and concept of ‗need‘ in the available literature (Asadi-Lari et al. 2003; Culyer 1998;
Lightfoot 2007).

Need has a variety of definitions encompassing a broad range of scope (Bradshaw 1972;
Maslow 1954; Zuluaga 2000). However, for the development and sustainable existence of any
community, there are certain basic needs which must be satisfied. Basic human needs can be
attributable to personal, physical and mental needs; family needs (food, water, shelter, etc)
and community needs ( security and social support) (Asadi-Lari et al. 2005).

Bhattacharya defines community development as a process in which people unite and pool
their resources in an effort to improve the economic, social and cultural condition of the
community (Bhattacharyya 1972). The Cambridge Summer Conference on African
Administration, which was held during 1948, defined community development as:
‘a movement designed to promote better living for participation, and, if possible,
on the initiative of the community, but, if this initiative is not forthcoming
spontaneously, by the use of techniques for arousing and stimulating it in order to
secure its active and enthusiastic response to the movement’ (Bhattacharyya
1972).

In 1954, The Ashridge Conference on Social Development accepted the above definition but
also came up with a more refined version:
‘community development is a movement designed to promote better living for the
whole community with the active participation and on the initiative of the
community ’ (Bhattacharyya 1972).
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According to the United Nations, community development is:
‘The process by which the efforts of the people themselves are united with those of
governmental authorities to improve the economic, social and cultural conditions
of the communities, to integrate these communities into the life of the nation and
to enable them to contribute fully to national progress’ movement’ (Bhattacharyya
1972)

Furthermore, rural community development could be considered as a process which involves
a change in the way of living of rural communities from a traditional approach to a more
conventional one. This involves utilising the community‘s capability and resources for their
own development in terms of welfare of the local people.

The Community Development Guidelines prepared by the US International Cooperation
Administration defines community development as:
‘the term used to describe the technique many governments have adopted to reach
their village people and to make more effective use of local initiative and energy
for increased production and better living standards’ movement’ (Bhattacharyya
1972)

According to Hope, community development involves first and foremost an understanding of
the basic social and economic problems of the community (Hope 1996). The author defines it
as a process of social and economic action for solving community problems. It combines the
efforts and resources from governmental and non-governmental sources for effective and
purposive change.

According to the Brundtland report, the three critical elements of sustainable development
include (Bruntland and Future 1987):
 meeting basic social needs,
 identifying the environmental limits and
 dealing with economic concerns such as livelihoods, natural disasters etc.
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This definition implies that sustainable development can cover the social, environmental and
economic aspects of human development. There has been widespread research on the
sustainable development concept since its inception by Bruntland to identify and assess what
it means from different perspectives (Markandya et al. 2002).

Further to the discussion on community developmental needs in the previous section,
sustainable community development therefore would encompass actions (according to
Bruntland) which would ensure meeting of the needs of the existing inhabitants of a given
community without jeopardizing the ability of future generations of inhabitants in that
community to meet their own needs.

Accordingly, developing communities in a sustainable manner does not mean that a given
process of economic growth including aid projects, supported by multi-lateral and bi-lateral
funding agencies, should or could continue indefinitely. Due to the fact that technology,
lifestyle and tastes change quite frequently, sustainable community development can be
envisaged as a developmental process contributing towards protecting the local and global
environment for coming generations, avoiding irreversible processes of depletion and having
a significant effect on improving the quality of life.

Even though there is some consensus amongst the developmental community in terms of
understanding what sustainable development is, making it operational is still a concept of
considerable subjectivity. According to Dresner, the two crucial aspects in providing an
operational definition for sustainable development are how to effectively deal with the
environmental and the social concerns of development (Dresner 2002).
In recent years ―sustainable development‖ has become a buzz word extraordinaire; suggesting
that the developed countries can maintain advanced lifestyles and the poor countries can
emulate the same through making minor adjustments to appease the environment. The bottom
line, however, is that the effect on the environment is underpinned by our resource use per
population multiplied by the population and the critical resource in this bottom line is energy
(Daly and Townsend 1993; Meadows et al. 2004; Lloyd and Subbarao 2009).
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Globally, several studies have been carried out to develop a practical method of assessing
sustainable development. One of the options includes assessing the concept by using the three
main aspects of sustainable development suggested by Bruntland namely, the social,
economic and environmental aspects, at local, regional, national and global levels. The UN
Development Programme‘s Human Development Index has been put forward as a good tool
for the global level assessment and the UK Headline Indicators of Sustainable Development at
the national level assessment. The local or community level assessments can be done by
carrying out environmental and social impact assessments of the region.

Although energy services (other than food) are not primarily considered as a basic human
need, they are considered by researchers, policy makers, aid agencies and civil society
organisations as a key requirement for moving towards sustainable development. Several
studies (UNDP 2000) have clearly identified the linkages between access to energy services
and sustainable development in terms of economic, social and environmental aspects
(Cavallaro 2005). The economic benefits of energy access play a major role in income
generation and livelihood development. The environmental benefits include the advantages of
using non-fossil fuel energy sources to reduce global environmental stress. Studies such as
Najam et al. have also emphasised the social dimension of energy access for fulfilling several
basic human needs and services (Najam and Cleveland 2003).

The role and influence of access to energy services on the developmental factors, namely
social and economic, in the rural communities of the developing world are assessed in the
following sections. The influence of energy supply on environmental aspects is discussed in
Chapter 5 including the possible impacts of climate change on sustainable development of
rural communities.
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4.2

ACCESS TO ENERGY IN THE RURAL COMMUNITIES OF
DEVELOPING WORLD

According to UNDP, poor people in developing countries are deeply influenced by lack of
access to energy services (UNDP 2005). Energy supply can play a pivotal role in virtually all
aspects of human welfare including access to clean water, income generation, heath care,
education, employment opportunities and environmental sustainability. It is also observed that
the rural poor spend most of their income and time on energy supply and related activities.

In developing countries, people from both rural and urban areas are commonly deprived of
access to modern energy services. It is estimated that in South Asia and Sub-Saharan Africa,
four out of five people having no access to electricity live in rural areas. The IEA estimates
that a total of USD 200 billion worth of investment in rural electrification will be needed to
achieve the goal of halving the proportion of people living on less than USD 1 a day by 2015
(International Energy Agency 2002).

Several studies have attempted to identify the potential linkages and correlation between
energy consumption and human development.

Figure 4.1: Relationship between Annual Energy Consumption (1997, in Kg of oil equivalent)
and HDI Taken from (Najam and Cleveland 2003)
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It can be observed from the figure 4.1 that the basic essential developmental needs are
independent of energy consumption pattern. If one considers the countries within the 1000 kg
of oil equivalent consumption, the apparent variation in HDI is clearly visible. Hence it can be
assumed that several other external factors apart from energy consumption play a key role in
human development. It is clear from the above figure that increasing energy consumption up
to 1000 kg oil per capita strongly increases the HDI; thereafter the index is mostly
independent of energy consumption or shows a slow increase.

It is thus evident that for low energy consumers, a marginal increase in access to energy
services can bring a considerable improvement in human development. This suggests that
there is an urgent need to target improving energy access in poor countries to low energy
users as compared to other sectors such as the economies in transition. UK Department for
International Development (DFID) similarly highlights this need for access to energy during
initial stages of development but also indicates that there are other factors and conditions
required to attain human development (DFlD 2002). The current research concentrates on the
role of energy services and will discuss the other factors in relation to energy services.

Figure 4.2: Relationship between Energy Consumption and HDI. Taken from Source:
(International Energy Agency 2002)
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A UNDP study on exploring the role of energy in reducing poverty supports the arguments in
the DFID study indicating that a small increase in access to energy can dramatically influence
the initial stages of human development (Figure 4.) (UNDP 2005). So whilst considering the
development aspects of poor countries it can be generally assumed that the crucial and urgent
developmental needs can be met with a small increase in energy consumption and resulting
GHG emissions (if from fossil fuels) . It can also be seen from fig. 4.2 that, as development
progresses, so will energy consumption.

At low energy consumption levels it is likely that energy consumption is a prerequisite for
development but at the high end the opposite might occur, that is, development leads to
increasing energy consumption. The resulting unsustainable increase in energy consumption
patterns at the high end will also have impact on climate change due to abnormal increase in
emissions.

In general, rural communities in developing countries have a comparatively low energy
demand and usually are not connected to the grid. In addition, plans to connect these rural
communities to national grids running on fossil fuels will exacerbate environmental damage
due to CO2 emissions. On the other hand, rural and remote communities in the developing
world often have abundant access to natural resources, which, with the appropriate
technologies, can harness sustainable and reliable energy services, without having to consider
the standard investment in the development of extensive electrical grids. RE technologies
powered utilising the locally available natural resources have been shown to be economically
feasible under such circumstances and are thought to be able to play a significant role in
meeting the energy requirements in such areas (Canadian Environmental Network 2004).

According to the UNDP, expanding access to modern energy services, especially at the
community level, is about processes, and how these processes help build a country‘s
institutional capacities both at the local and national level to scale up, replicate and
mainstream on several fronts: quantitative, functional, political and organisational, often
simultaneously (UNDP 2006b). Accelerating access to energy services in remote rural areas
requires partnerships among the government, community, civil society and private sector and
with local governance structure. This aspect of expanding community level access to energy
and related services is considered to be very significant and has been given appropriate
consideration throughout the current research.
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4.3

ROLE OF ENERGY IN RURAL DEVELOPMENT –
IDENTIFYING LINKAGES

Further to the discussion in sections 4.1.1 and 4.1.2, on developmental aspects of rural
communities, the following section assesses the potential role and linkages of access to
energy and related services to fulfil the needs of rural communities.

According to the United Nations Commission on Sustainable Development (UNCSD), access
to energy services is central to achieving sustainable development goals. More than two
billion people have no access to modern energy supplies (UNDESA 2009). The two key calls
for action by UNCSD include: to recognize that energy services have positive impacts on
poverty eradication and the improvement of standards of living, and to improve access to
reliable, affordable, economically viable, socially acceptable and environmentally sound
energy services. On the other hand sustainable development can be considered as

an

oxymoron (Lloyd and Subbarao 2009).

There has been significant emphasis in terms of highlighting the need to provide energy
access to rural communities in several global conferences. For example, the World Summit on
Sustainable Development (2002) deliberated to establish the Johannesburg Plan of
Implementation and the High-level Regional Meeting on Energy for Sustainable
Development, held in Bali, Indonesia, in 2000 endorsed the Sustainable Energy Development
Action Programme. One of the key issues observed with the policy makers is that policies to
promote rural and community development and poverty alleviation often do not include
energy considerations.

Traditionally, when considering rural development, it was believed that the key requirement
with regards to energy supply in the rural areas was basically to supply motive power for
agricultural and small commercial enterprises. This directive implied that the focus was
mainly on the direct benefits associated with income generation activities.

In the context of UN MDGs, there was a shift in understanding the concept of rural
development. Cabraal et al suggested the need to revise the traditional concept of energy
supply for rural development (Cabraal et al. 2005). The authors argue that energy alone will
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not be able to bring in the required socioeconomic impact. Hence the indirect benefits of
energy and related services to rural communities in terms of education, health, gender,
livelihoods and local environment.

The UNDP, through implementation of various developmental projects, has observed that
community based energy initiatives offer an important mechanism for expanding access to
energy services that aim to improve human development and achieve the MDGs at both the
local and national levels (UNDP 2006b). The case studies from various these developmental
projects in developing countries demonstrate that MDGs can be applied to a small area
through a community-based approach by scaling up micro-level energy initiatives for energy
services provision. There is a need for concerted effort between the government, private
sector, civil society and community, together with the key policy initiatives to scale up,
replicate and mainstream community based RE projects. The UNDP suggest that the
advantage of community based approaches is that they can result in having significant
positive development impacts at the macro-level by influencing national policies and
development priorities.

Poor households depend on a variety of energy sources for urban and rural income generation,
cooking food, communication, and obtaining education and health-care services. If they are to
escape from poverty, they will need access to sources of modern energy—a ―necessary,
although not sufficient, requirement for economic and social development‖. Easy access to
energy can free the poor, and in particular women, from collecting fuel and allow them to
carry out more productive activities, thereby increasing their income (UNESCAP 2008).
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4.4

IMPACT OF ENERGY SUPPLY ON RURAL SOCIAL NEEDS

4.4.1. Education

Many reports suggest that access to energy and related services can have various beneficial
effects on the education of the rural poor. The key impacts include the time spent by the
children at schools including the enhanced quality of teaching and the school as a whole.
Increased access to electricity can help children spend more time studying. This also has
effect on children being relieved of spending time collecting biomass fuels. Also, children can
bring some economic benefits to the family through assisting in some income generation
activities (TERI 2001; World Bank 2005).

A World Bank study showed that a road improvement project in Morocco resulted in making
butane quite affordable to the rural communities. This in turn had an impact on the time spent
by girls on collecting fuel wood, providing them with more free time and opportunities to
study, work and assist the families (World Bank 2003b). It is important to note that even
though switching from wood to butane may be be advantageous in terms of decreasing labour
solar PV would be a more appropriate choice in terms of improving sustainability.

Barnes through a comprehensive survey in India has quantified the complex relationship
between electricity and education (Barnes et al. 2002). The key finding of the study was that
of illustrating the benefits of high quality electric lights as compared to kerosene lamps. The
lighting from electricity was able to create a more conducive atmosphere for studying for both
adults and children. The study also identified the direct linkage between access to electricity
and the level of education and income generation. Rural households with low income levels
were earning INR 13,000 annually with around 30% of them having access to electricity. In
contrast, the income levels were around INR 30,000 annually for families with access to
electricity (80% of households) and having one adult with a high school education.
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Table 4.1: Linkages between Education, Energy access and Income in Rural India, 1996
Source: (Cabraal et al. 2005)

As can be seen in Table 4.1, access to electricity tends to have higher impact on the education
levels and the income as compared to those without electricity. Basically this implies that
there exists a strong linkage between access to electricity and education including resulting
income generation when viewed as a single concept.

Typically, schools in rural areas of developing countries are not electrified and suffer from
lack of access to energy services. Most of the developmental aid targeting the education sector
in developing countries focuses mainly on issues such as furniture, books and teaching aids.
Access to energy and/or electricity is rarely considered as a requirement which can have far
reaching impacts on the quality of education at schools.

For example, in Papua New Guinea, government departments are facing a considerable
challenge of retaining qualified teachers in the rural areas of the country. Around 33,000
teachers working in the rural areas of PNG serving rural communities have very limited
access to energy or electricity. As a result, these qualified teachers are suffering from lack of
basic amenities, which in turn is contributing towards lower and lower number of qualified
teachers willing to work in the rural areas (World Bank 2005). The poor teacher retention in
PNG is having a negative impact resulting in low levels of access to education and poor
educational outcomes.

Another advantage of access to electricity in rural schools and households include conducting
evening courses and classes. As most of the adults are preoccupied with other income
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generating activities during the day, night schools provide them with an opportunity to get
educated (Venkataraman 2009).

The impact of rural electrification on the socio-economic conditions of the rural poor in the
Philippines has been examined by an ESMAP study (ESMAP 2002). The study identified the
clear linkage between access to electricity and education wherein the rural households
believed that electricity can play a key role in education of children through improved study
conditions in the evenings. The linkage was substantiated by the evidence that children from
rural electrified households were able to gain two years in educational achievement over the
children from non-electrified households. Similar results were observed in a study conducted
in Vietnam (TERI 2001). (See Table 4.2)

Table 4.2: Linkages of Electricity and Education in Philippines and Vietnam
Source: (ESMAP 2002; TERI 2001)

In rural Mexico, providing distance education via satellite has been very successful (Estrada
and Brown 2003). The rural and indigenous communities who have limited access to
education are being educated by rural teachers through the ―Telesecundaria‘ programme
wherein television sets powered by grid electricity and PV power systems are being used to
telecast the educational programmes.

The conclusions from the above discussion are that access to modern forms of energy can
play a major role in terms of improving the education in rural communities of the developing
countries. The approach of integrating energy into education and resulting impacts can be
considered as a key step towards achieving one of the MDGs of achieving universal primary
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education. There is strong evidence correlating access to energy in terms of electricity and
education. The studies show that rural households having access to energy and/or electricity
have demonstrated significant increases in literacy rates and education levels, including
children attending school.

4.4.2. Health

The rural population in developing countries usually depend on local health clinics for their
immediate health concerns. Most health clinics in rural areas do not have access to electricity
or any other sources of modern energy. Lack of access to energy thus results in poor hygiene
conditions in these clinics, including substandard quality of water, heating, sanitation,
sterilisation of medical and laboratory equipment.

Lighting of rural health clinics through electricity can also be of benefit in terms of avoiding
deaths during delivery at nights, enabling doctors to examine the patients including
performing surgeries at night. The electricity can also be used to run refrigerators which can
store vaccines and to run lifesaving medical equipment.

Similar to the issues associated with the teachers in the education sector, doctors and nurses
find it very difficult to work and reside in rural areas without having electricity or access to
energy services. Creating access to energy services has proven to have positive impacts on the
rural population. For example, in Ghana, with an initiative of introducing electricity through
solar PV, a small basic rural health clinic was able to develop into a district level hospital
(Global Environment Facility 1996). In Cuba, as of 2004, 320 rural health clinics located in
the remote hilly regions were electrified by solar PV systems. This has resulted in decreased
child mortality, improved life expectancy and quality of life (Stone 2004).

According to Barkat, access to electricity has had significant beneficial effects in terms of
reducing the infant mortality rate (Barkat 2003). In Bangladesh, the infant mortality rate was
around 4.27% in electrified households as compared to rates of 5.38% and 5.78% in
electrified and non -electrified villages respectively. It was also observed that there was a 25%
reduction in infant mortality rates in electrified households compared to the national average
(5.7%) and 35% reduction less compared to the national rural average (6.6%). This study
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highlights that around 101 infant deaths can be avoided daily in the case of 100% rural
electrification. (See Figure 4.3).

Figure 4.3: Infant Mortality rates by House Holds (HH) electrification status (per 1000 live
births) Source: (Barkat 2003)

Studies by the WHO have also identified that access to energy services can have beneficial
effects on access to clean water (World Health Organisation 2005). Energy assists rural
communities in using modern equipment to pump water and also aids sterilisation by boiling
or filtration. Hence, access to energy in rural areas can improve hygiene, in turn reducing
mortality from diseases related to unclean water consumption, such as diarrhoea and cholera.

Rural women in developing countries suffer from various health problems due to prolonged
exposure to indoor air pollution caused by using biomass for cooking. Problems include acute
respiratory infections, chronic obstructive lung diseases, lung cancer and pregnancy related
outcomes (Ezzati et al. 2000). According to a study conducted by Ramani and Heijndermans,
it is estimated that around 2 million women and children die every year due to the effect of
indoor air pollution with the majority of deaths occurring in India and China 2003). The
ESMAP project estimates that in India alone there are around 500 million cases of illness
occurs among women and children (ESMAP 2002). It has also been found from the ESMAP
studies in Nepal and India that women cooking with biomass fuel suffered from chronic
respiratory disease similar to that of heavy smokers.
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A study in the highlands of Guatemala (World Bank 2005) explored the link between
exposure to smoke in rural households and biomass based cooking in traditional stoves. The
households using open fires for cooking were exposed to over 700 micrograms per cubic
meter of air over a 24 hour period. In contrast, the households having improved cook stoves
(plancha) were exposed to between 100 and 200 micrograms per cubic meter which is
comparable with the USEPA recommended maximum exposure level of 50 micrograms.

Children in rural communities are believed to be especially vulnerable to acute respiratory
infections. According to a study in Gambia (World Bank 2003b), which examined 500
children under age five, girls were six times more likely to develop respiratory diseases
compared to boys. The WHO also estimates that around 20% of child deaths under age 5 in
1999 were attributable to acute respiratory infections.

It can be inferred from the discussions above that energy access can play a significant role to
improve public health in rural areas of developing countries. The socio-economic
development of rural communities, apart from other factors, also relies on the state of health
of the rural population. Access to energy services can assist in terms of improved health
service delivery, reduced exposure to indoor air pollution, access to safe potable water,
including access to latest health information updates.

4.4.3. Gender and Equality

Access to energy services in the rural areas of developing countries can be of significant
benefit to women‘s health issues, which in turn can have impact on empowering women.
Promoting gender equality and women empowerment is one of the MDGs.

Several studies have identified the potential linkages between empowering women and
associated impacts on the health of women in rural communities and on population control. It
has been observed that the maternal death in rural women has linkages to a series of events
and disadvantages suffered by them during their life time (Motashaw 1997). According to the
UNICEF (2009), in rural areas infant females often suffer from malnutrition due to a lack of
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prolonged breast feeding as compared to infant boys. Females are also disadvantaged in rural
areas and are often pushed towards hard labour and when sick are highly unlikely to receive
any medical treatment.

Parikh et al, in their study on indoor air pollution, argue that most of the rural energy service
delivery projects fail to produce any impact on gender equality (Parikh et al. 1999). In most of
the developing countries there is a wide difference between energy use patterns of males and
females.

In rural households, women and girls are more prone to spend considerable amount of time
and effort on cooking as well as collecting biomass fuels. As a result there is a wide disparity
between men and women in rural communities in terms of benefiting from modern energy
services. Access to these services can result in considerable savings in time for rural women
and children. Any additional time spent by women and children on education and other social
and income generating activities can have a major effect on education level, health,
productive opportunities including participation in community activities (Institute for
Sustainable development 2003).

Lack of access to energy services in rural areas still remains an issue of gender equity.
According to a study in India (Barnes et al. 2002), the impact of electricity on the rural
women indicated that women in rural electrified households enjoyed considerable time for
leisure activities as compared to women in non-electrified households. It has also been
observed that in a typical rural household access to electricity creates an opportunity for
family members to indulge in reading.

Porcaro et al, observes a similar experience in Mali (Porcaro and Takada 2005). A UNDP
supported project on multifunctional platform in Mali successfully proved that women spent
less time on manual labour oriented tasks such as milling cereals and rice de-husking if they
had access to electricity. The positive impact was also felt in terms of women earning more
income from the sale of agricultural produce due to increased rate of production. The other
key achievement of the project was in terms of empowering women, as there was a significant
increase in the number of girls finishing primary education and an increase in the girl to boy
ratio in primary schools. The impact on the health of women was observed in increased
number of prenatal visits to health clinics.
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The benefits of implementing rural renewable energy projects for rural economic
development as well as empowering rural women has been successfully demonstrated by a
coconut development cooperative project in the Philippines (Manapol et al. 2004). The project
employs around 200 rural families of which 90% are women. Since operation, the income
levels of women have doubled and the venture has become a major source of daily wages for
the previously unemployed women. This has also resulted in empowering women as they
have become eligible for voting to elect the local coconut cooperative.

Figure 4.4: Rural women and Gender Equality Issues – Source: (Barkat 2003)
As observed in figure 4.4, around 64% of women in electrified rural households are of the
opinion that television plays a key role in terms of accessing information and knowledge on
gender equality issues.

In conclusion, based on the above discussion supported by various case studies, it can be seen
that women and children in rural households benefit from having access to electricity and are
often better informed and are more knowledgeable on gender and equality issues.
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4.5

IMPACT OF ENERGY ON RURAL ECONOMIC NEEDS

4.5.1. Poverty

Eriksen et al interprets poverty as an extreme deprivation of well-being or the deprivation of
basic capabilities (Eriksen et al. 2007). The Norwegian Ministry of Foreign Affairs Action
Plan for fighting poverty, based on the OECD/DAC guidelines on poverty reduction, defines
poverty as the ―lack of opportunity to live, what we consider a decent life, on the basis of their
own judgement and standpoint‖ (MFA 2002). The guidelines also describe poverty as a
complex phenomenon that includes lack of income and consumption, food, clothing, shelter,
as well as poor health and lack of basic skills. Poverty has also been expressed as a lack of
sense of community, solidarity, the sense of lacking freedom and rights, and a feeling of
insecurity in the face of natural disasters, violence and economic upheavals and inability to
influence their own situation. The OECD/DAC guidelines present poverty as the lack of
opportunity to: earn an income and meet material needs; maintain health and a basic
education; speak up for one-self and have rights; and maintain a sense of social and cultural
affiliation.

It is clear from the above that poverty is a welfare concept denoting insufficiency of economic
resources to meet certain basic requirements of life (Sirohi 2007). For example, in India a
major sector of the population is deprived of the most basic requirements of life. It is hence
argued that poverty in an absolute sense is more meaningful than in a relative sense. Thus, in
the Indian context, poverty is generally defined in terms of a specific level of income which is
required to fulfil the basic essential existence needs. It is to be noted that this does not relate
to the relative standard of living of any group of people at any point in time. In India, rural
poverty is in the phase of constant decline mainly due to the introduction of long term
economic planning for the country. This strategic planning initiative has resulted in
development of key sectors like agricultural growth; better pay for farmers; and development
aid targeting poverty alleviation (Sirohi 2007).
According to the United Nations‘ proclaimed MDGs, eradicating poverty is the main priority.
Hence, sustainable development cannot take place if present generations have to live with
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limited or no access to basic resources like food and energy, and basic services like healthcare
and education (JORISO 2009).

"It is by starting with the priorities of the poorer, and enabling them to gain the
livelihoods they want and need, that both they and sustainable development can be
best served" (Chambers 1993).

Poverty is regarded as one of the most fundamental issues that need to be addressed on a
global basis. Poverty is conceptualised as not having access to adequate levels of food, water,
clothing, shelter, sanitation, health care and education (Clancy 2002).

Lack of access to clean and affordable energy is considered a core dimension of poverty.
Access to energy and associated energy services can help reduce poverty and raise incomes in
many ways. Firstly, the traditional animal or human power based farming is substituted by
modern machines powered by electricity. Secondly, other indirect benefits include resource
and time savings including impacts on non-farm business aspects.

Several studies have highlighted the significant benefits achieved by rural communities
through installation of electricity based farm machinery (Barnes et al. 2002; Surendra 2000).
These benefits include augmented yield levels, improved dependability, productivity,
increased cultivated area all resulting in enhanced crop growth.

According to Barnes et al, case studies in India show that the addition of a water pump
powered by electricity in a rural farm can result in an approximate rise in income generation
by 11 thousand INR (around 245 USD) (Barnes et al. 2002). It needs to be noted that farmers
in India also enjoy a wide range of agricultural subsidies which further improves the income
scenario.

The other potential benefit of access to energy for the rural poor includes reduction in daily
drudgery (especially for women and children). According to a study, poor families in the
villages in South India spend around 2-6 hours collecting biomass, covering distances in the
range of 4-8 kilometres (DFlD 2002). In the low hilly terrains of Nepal in the Himalayas,
where biomass is believed to be abundant, it has been found that the women still spend more
than one hour daily on collection (IFPRI 1995). The studies also revealed that as a result of
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this there was considerable reduction in time spent on agriculture and other productive
activities. These observations were also confirmed in an African region (World Bank 1996).

As they solely depend on biomass resources for energy, the rural poor spend large amounts of
time for collection of these resources. Having access to modern and efficient energy sources
will result in spending the time used for collection on other productive activities.

Table 4.3: Time spent on biomass collection, Early 1980s Taken from: (Cabraal et al. 2005)

The other indirect effect of lack of access to modern energy sources is reduced income
generation from agricultural crops. Cooking in rural areas consumes significant quantities of
animal and crop residues, which also have a high fertiliser value. Using them as cooking fuel
will result in decreased availability of the same for use as manure in agriculture resulting in
reduced yield. For example, in India the animal dung which is used as fuel is estimated to be
worth annually around USD 800 million (International Energy Agency 2002).

It can thus be concluded that lack of access to clean and affordable energy can be considered
as a core dimension of poverty. Access to energy and associated energy services can help
reduce poverty and raise incomes in many ways. Firstly, the traditional animal or human
power based farming is substituted by modern machines powered by electricity. Secondly, the
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other indirect benefits include resource and time savings including impacts on non-farm
business aspects.

4.5.2. Livelihoods

During the 1990s, efforts were initiated globally to understand rural livelihoods and in turn to
come up with meaningful rural development strategies which are concurrent with the
aspirations and priorities of rural communities. The so called ―Livelihood Approach‖ was put
forth as a response to the earlier approaches which failed in terms of evolving effective
policies for rural livelihood development and associated poverty alleviation goals. According
to Appendini (2001), the central objective of the livelihood approach was to search for more
effective methods to support people and communities in ways that are more meaningful to
their daily lives and needs, as opposed to readymade interventionist instruments.

Although there are many definitions for sustainable livelihoods, the most commonly accepted
definition is the one given by Chambers and Conway (1992):
‘A livelihood comprises the capabilities, assets (including both material and social resources)
and activities required for a means of living. A livelihood is sustainable when it can cope with
and recover from stresses and shocks and maintain or enhance its capabilities and assets both
now and in the future, while not undermining the natural resource base’.

Since the advent of the livelihood approach there has been considerable understanding the
various dimensions of the approach which were lacking initially. This also assisted in
showing that the livelihood concept is more relevant in terms of non-material well being as
compared to the contrary. Kaag (2004), in his analysis, indicates that the livelihood approach
represents a multi-disciplinary view of poverty, acknowledging that poverty is not (just) an
economic problem, but that it involves political, cultural, social and ecological aspects as
well.

Looking at the concept of livelihood, it seems that the idea stems from the understanding that
the livelihoods of rural people largely depend on the opportunity to access various forms of
capital which form the basis of specific livelihood strategies. These include: human capital
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(skills, education); social capital (networks); financial capital (money); natural capital (land,
natural resources) and physical capital (houses, livestock and infrastructure) (Desai 2008).

The livelihood research studies discussed in this section have also inferred that progressively,
rural communities are opting for development strategies characterised by multitasking and
income livelihood diversification. Agriculture, which was perceived to be the major
contributor towards the rural income, has paved the way for people having multiple income
sources. The studies also highlight the lack of synergies between the rural livelihood policies
and the requirements of the rural poor, resulting in failure to implement those policy
initiatives.
In the context of the current research, based on the assessment of the rural livelihood
approach, it is evident that reaching various target groups within a rural community needs a
flexible approach consisting of a range of choices.

Energy services such as lighting can also play a role in terms of improving rural livelihoods.
Lighting provides an opportunity for the poor to pursue many income generating activities
during the night time. There have been several cases of households benefiting economically
from using lighting services in developing countries. In Indonesia, a World Bank assisted
Solar Home System project providing lighting for the rural poor has been able to make a
direct impact on the income generation including activities related to household chores
(Yayasan 2003). Also, in India, poor rural households having small cottage industries were
able to increase their income by INR 10 a day with the usage of lighting provided during
evenings and night (World Bank 2003b).

Currently, there is increased evidence that access to information and communication
technologies can play a vital role in rural development. Access to energy services in rural
areas can facilitate the rural communities in accessing modern communication utilities. This
can assist them in knowing the market trends, pricing information which can result in sound
decision making and increased income generation. According to the World Bank, access to
telephone services in rural Thailand has facilitated the farmers to know the latest crop prices
in Bangkok resulting in high profits (World Bank 2003b). An initiative known as ‗e-chouplal‘
in India provides farmers with access to computers and internet to get the latest market prices,
including good farming practices resulting in improved quality of produce and better prices in
the market (Bhatnagar et al. 2003).
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Many studies have also identified the potential linkages between access to electricity, as one
of the energy services and the resulting increase in productivity. A World Bank (2002) study
has found that small business enterprises (such as general stores) were more dynamic in rural
areas having access to electricity. This has resulted in more contribution to the family income
including increased productivity as compared to areas without electricity.
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4.6

CONCLUSIONS

The above discussion suggests that the key factor for any rural development to take place is to
create an environment for people to develop their full potential and lead productive and
creative lives in accordance with their specific needs and interests (UNDP 2001 ) (Sen 1999).
The discussion in this chapter also suggests that in recent years ―sustainable development‖ has
become a buzz word extraordinaire; suggesting that the developed countries can maintain
advanced lifestyles and the poor countries can emulate the same through making minor
adjustments to appease the environment. The bottom line, also as suggested earlier, however,
is that the effect on the environment is underpinned by our resource use per population
multiplied by the population and the critical resource in this bottom line is energy (Daly and
Townsend 1993; Meadows et al. 2004; Lloyd and Subbarao 2009).

The concept of sustainable development, as mentioned, is controversial with a spectrum of
understanding ranging from being an oxymoron to being the main solution for humanity.
Because of the widespread use of the term by agencies and research papers in the latter
context it has been difficult in the current research to adopt a critical stance in every instance.
In most cases the term sustainable development is interpreted as development that has low
environmental impacts.

The concept of rural community development appears to be a process involving a change in
the way of living of rural communities. This involves a process of social and economic action
for solving community problems utilising the community‘s capability and resources for their
own development in terms of welfare of the local people (Asadi-Lari et al. 2005; Hope 1996).
Community development can hence be defined as the support provided at the community or
the village level to make people work together for a better living through self-help
programmes and techniques for collaborated community action for the betterment of the
community.

It can also be observed that a critical evaluation of the key developmental factors for the rural
communities, namely social, environmental and economic, can assist in terms of identifying
the approaches for assessing the sustainable development of rural communities (Dresner
2002; Markandya et al. 2002).
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The assessment of the current situation implies that developing countries need a major
improvement and overhaul in the quality and quantity of energy services for the rural poor in
order to achieve the United Nations Millennium Development Goals (MDGs) by 2015. Based
on the literature studies and assessments it is also evident that access to sustainable and
affordable energy is necessary for reducing poverty, malnutrition and hunger, improving
health, increasing levels of literacy and education, and significantly improving the lives of
women and children in the developing world (WEC 1999). Accelerating access to modern
energy services for the underprivileged while protecting the environment presents major
challenges to sustainable development. And there is some urgency as 2015 is not far away.

The discussions also imply that the concept of rural sustainable development basically
revolves around assisting the rural and marginalised communities in the developing world to
become healthy, educated and socially equal. Even though opportunities for income
generation can improve the status of these communities, it is evident that energy can play a
crucial role in terms of creating positive impacts on education, health and gender equality
issues among the rural communities. Figure 4. below present the key linkages between energy
and rural development.
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Health
-

-

Education
using modern energy reduces
exposure to hazardous pollutants
Avoiding drudgery, such as
collecting fuel, improves health
condition, in particular women
and children
electricity access enables
vaccination and medicine storage
by refrigeration

-

Lighting appliances enables study
at night
Access to energy improves time
available for studying
Electricity helps to narrow the
digital divide in terms of ICT

Energy

Income
-

Enterprise development through
electrification creates jobs
Higher productivity due to
mechanised equipment
Access to electricity in rural areas
assists micro-enterprises income
generation

Environment
-

Reduced fuel wood consumption
assists in preventing deforestation
Savings in energy consumption
due to use of efficient equipment
Use of renewable source of
energy helps mitigate climate
change

Figure 4.5: Linkages between Energy and Rural Development (Author‘s Interpretation)

The literature and the case studies discussed in this chapter infer that access to energy and
related services can benefit the delivery of health and educational services in rural
communities through providing modern energy services such as lighting, refrigeration and
including information and communication technologies (ESMAP 2002; Estrada and Brown
2003; Manapol et al. 2004; World Bank 2003b, 2005; Yayasan 2003). Women and children in
rural areas benefit due to decreased labour on collection of biomass fuels and other household
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activities. The time saved can be utilised to pursue more productive, knowledge gaining and
leisure activities. There are significant health benefits for women and children by using
energy efficient stoves and cooking practices.

123

CHAPTER FIVE

5.

The role of the CDM in Sustainable Development
of Rural Communities

5.1 Climate Change and Rural Development
5.2 CDM and Sustainable Development – Identifying
Linkages
5.3 The Role of small-scale Renewable Energy CDM
Projects in Rural Sustainable Development
5.4 Sustainable development Benefits of CDM Projects Current Approaches and Assessments
5.5 Conclusions
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This chapter aims to assess the impact of global climate change on development in developing
countries as a whole and rural development in those countries in particular. The analysis will
also focus on identifying the potential role of CDM, specifically small-scale CDM for
‗sustainable‘ development of rural communities.
 Section 5.1 discusses the relevance of rural development and potential linkages in
terms of climate change.
 The role of CDM under the Kyoto Protocol towards assisting developing countries
(rural communities) in achieving development is elaborated in Section 5.2.
 Section 5.3 identifies the role of small-scale renewable energy projects for achieving
sustainable development of rural communities. The impact of energy on rural socioeconomic development issues has already been discussed in Chapter 3. An assessment
of the benefits of implementing small-scale renewable energy projects with associated
carbon revenues through CDM (specifically small-scale CDM) towards rural
community development has been carried out.
 Section 5.4 describes and analyses the current approaches and assessments that has
been carried out linking CDM and sustainable development in developing countries
including rural development.

The inferences and conclusions based on the discussions and assessments in the above
sections are highlighted in the section 5.5.
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5.1

CLIMATE CHANGE AND RURAL DEVELOPMENT

The potential risks to humanity posed by anthropogenic global warming and resulting climate
change dominated the discussions during the 1988 World Meteorological Organisation
conference. Given the similarities between the concepts of mitigating climate change and
enabling sustainable development, the opinions of policy makers and other stakeholders have
remained divided for quite some time. While the climate change debate has been natural
science driven, the sustainable development debate has been framed largely by social
scientists (Olsen 2007).

Cohen provides a comprehensive assessment of the climate change and the sustainable
development debates wherein which the issues related to research cultures and contrasting
approaches to science, politics and practice are very well documented (Cohen et al. 1998).
The authors have strongly emphasised the need for new research integrating the two debates
and exploring potential linkages between them. Based on the above recommendation, several
research studies have been carried out linking anthropogenic climate change and the need for
sustainable development, including alternative development paths and ancillary benefits of
climate change policies (Michaelis 2003; Swart et al. 2003). As a result of these debates and
initiatives, around 2002, the IPCC with its third assessment report, and the World Summit on
Sustainable Development, initiated policy platforms in order to assimilate and link climate
change and sustainable development.

Most of the studies post 2002 have attempted to put together arguments stressing that climate
change is more of a developmental problem rather than an environmental one (Swart et al.
2003).

The analysis of linking climate change to development and/or environment is particularly
driven by developing country researchers for whom a common theme is that sustainable
development concerns are consistently missing in the climate regime (Najam et al. 2003).
Historically, the IPCC assessments have focussed on issues like cost-effectiveness, equity and
alternative development paths. The fourth assessment report, launched during 2007,
categorically mentions that sustainable development can reduce vulnerability to climate
change, and climate change could impede nations‘ abilities to achieve sustainable
development pathways (Intergovernmental Panel on Climate Change 2007).
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GHG emissions resulting in climate change are likely to affect poor rural communities in the
developing world as they primarily depend on locally available natural resources for their
continued existence. According to IPCC reports these communities are most vulnerable to
extreme weather conditions and climatic variation and are likely to suffer most from the
negative impacts of climate change as their lives and livelihoods depend directly on the
fragile natural resources around them (Intergovernmental Panel on Climate Change 2007).
Challenges posed by climate change and its impacts are pushing rural communities to adapt
to constantly changing and challenging conditions and with appropriate technical and
financial support, poor communities could play an important role in finding adequate
responses to climate change and development challenges (O‘Brien and O‘Keefe 2006).

Several studies have observed that the lack of capacity in understanding the link between
protecting the global environment and generating local benefits among rural communities in
developing countries is a major barrier faced today and there is a need to overcome the same
through establishing links between climate change mitigation and resulting tangible benefits
(Canadian Environmental Network 2004).

Poverty related issues linked to climate change initially came up for discussion in the 2001
report of the Inter Governmental Panel on Climate Change (IPCC) which acknowledged the
vulnerability of the poor to climate change impacts. This report was supported by the UK
multi- and bilateral overseas development assistance agency (ODA) which suggested greater
priority should be given to poverty goals in the Millennium Development Goal (MDG)
targets.

Climate change is expected to aggravate poverty both directly and indirectly. Richards
indicates that the direct impacts may include the loss of life, livelihoods, assets, infrastructure,
and so on from climatic extreme events (Richards 2003).
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5.2

CDM AND SUSTAINABLE DEVELOPMENT – IDENTIFYING
LINKAGES

A central question to be answered in this thesis is what has the CDM under Kyoto got to do
with sustainable development? The official answer is that Article 12 of the Protocol states that
"the purpose of the Clean Development Mechanism shall be to assist Parties, not included in
Annex I (the developing countries), in achieving sustainable development and in contributing
to the ultimate objective of the Convention, and to assist Parties included in Annex I in
achieving compliance with their [Kyoto] commitments". This emphasis was an obvious
compromise to developing countries to allay the ethical problems as discussed earlier in
Chapter 3.4.11.
The inclusion of CDMs in the so called ―Sustainable Development‖ perspective, especially in
the context of the poor in the developing countries, is of significant importance, as it implies a
hope for a better future for those countries, which may have been difficult to realise in terms
of protecting the climate.

The CDM is one of the key policy initiatives implemented under UNFCCC to assist the
participation of developing countries towards low carbon intensive development by providing
incentives and innovations for mitigation, and to transfer technology and resources necessary
for low greenhouse gas intensive development. However, there is still much uncertainty
concerning the sustainability of these policy initiatives.

The modalities and procedures for initiating a CDM do not specifically define what
sustainable development means and has transferred the onus of doing this to the host
countries. As we have seen earlier, a defining sustainable development is thwart with
difficulties and so it is not surprising that its interpretation varies across countries. However,
there are commonalities and they typically include:
 social criterion, such as improving quality of life, poverty alleviation and ensuring
equity;
 economic criterion, such as contribution to local economic development and
technology transfer;
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 environmental criterion, such as reducing fossil fuel use, energy conservation,
improvement of local environment and health, and consistency with national energy
and environmental policy (Sirohi 2007).

The debate on potential contribution of CDMs in regard to achieving sustainable development
benefits, which was initiated during the negotiations of the Kyoto Protocol and the Marrakesh
Accords, is still continuing. The issue of sovereignty has hindered the host countries in
accepting sustainable development goals being forced on to them through external agencies.
As a result, the Marrakesh Accords made only marginal references to the concept and was not
fully successful in defining sustainable development.
A CDM project, which is additional (not a ―business as usual‖ scenario project), is often
envisaged by national governments to contribute to the sustainable development of a host
country if the project is in line with the existing national development policies. According to
Christina, this ―subjective‖ approach to sustainable development challenges the potential of
the CDM raising some concerns in terms of international equity (Figueres 2006). Selecting
sustainable development criteria and assessing the impact of sustainable development can
obviously differ significantly from one host country to another. Such differences are due to
different perceptions about what is required to achieve sustainable development. Even though,
there may be several potential synergies with the host country developmental goals, many of
the host country development policies are likely to result in increased CO2 emissions,
resulting in a downside to sustainable development.
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5.3

THE ROLE OF SMALL-SCALE RENEWABLE ENERGY CDM
PROJECTS IN RURAL SUSTAINABLE DEVELOPMENT

5.3.1. How can Small-scale RE CDM Projects assist rural communities?

According to a recent DFID research study, poverty benefits will be highest where rural
households are connected with new energy sources, for example, via grid-connected biomass
electricity production (Richards 2003). The poverty benefits from this type of project can
include increased income from enterprise development, access to clean water, improved
health services and sanitation, security, education and gender benefits (as women and children
spend less time collecting firewood and water). Improved wood stoves and micro-hydro
power generation are other energy options with high poverty benefits. But the study observes
the need for ‗dedicated purchasing programmes‘ to ensure such benefits are obtained.

However Richards argues that while the CDM does provide a funding source for potential
pro-poor projects, it is clear that strong ODA support will be necessary to secure them, and
there is a danger of falling between two stools (Richards 2003). The challenges between a
market-based mechanism and small-scale local community development including sustainable
livelihoods, could prove too great, or at least substantially reduce the poverty benefits of
scarce ODA expenditure.

CDM, under the Kyoto protocol, through its innovative carbon financing mechanism and
supporting GHG abatement projects, can play a critical role in making renewable energy and
energy efficiency projects in developing and least developed countries (Brunt and Knechtel
2005). CDM projects that expand access to energy services through the use of local,
renewable energy resources can contribute to meeting local, national and international
development objectives which in turn will be a crucial factor in meeting the United Nations
Millennium Development Goals (MDGs).

Brunt and Knechtel identify key issues of particular concern in the application of the CDM to
small-scale projects and, based on practical application and results, provide recommendations
for improving the current processes (Brunt and Knechtel 2005). While RE projects constitute
a significant share of projects in the CDM pipeline and have or will contribute to increased
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access to clean energy and reduced GHG emissions on a national scale, local communities
may not have benefited directly, and in a meaningful way, from project activities. However,
some analysts argue that host countries face significant challenges in establishing and
applying the sustainable development criteria. While host countries seek to maximise the
benefits of CDM projects, these benefits may not extend to local communities. Consequently,
additional sustainable development criteria have been suggested to help ensure the sustainable
development benefits are delivered at the local level (Brunt and Knechtel 2005).
The Pembina Institute‘s Small Project Facilities in India, Kenya and Nigeria have
demonstrated that small community-based CDM projects can deliver local sustainable
development benefits while contributing to developed countries efforts to meet their emission
reduction targets set under the Kyoto Protocol (Brunt and Knechtel 2005). However, the
experience of project developers participating in the facilities also indicates that there are
significant barriers to developing such projects. For the dual objectives of sustainable
development and cost-effective emission reductions to be realised, the CDM must be
strengthened with appropriate policies and procedures to support the development of smallscale projects.

Using the CDM to support sustainable development makes sense from a local, national and
international perspective. In particular, renewable energy projects will help local communities
access energy services and expand livelihood opportunities, thereby collectively contributing
to poverty alleviation and increasing their resiliency to climate change. For host countries,
such initiatives will also contribute to meeting national development objectives and
strengthening developing countries long-term capacity to limit emissions. From an
international perspective, a CDM that delivers on its dual objectives will contribute to
meeting the priorities of the Millennium Development Goals (MDGs) while contributing to
the reduction of global GHG emissions.
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5.4

SUSTAINABLE DEVELOPMENT BENEFITS OF CDM
PROJECTS -CURRENT APPROACHES AND ASSESSMENTS

Several studies have attempted to highlight the role of CDM in terms of bridging the different
priorities (Anagnostopoulos et al. 2004; Begg et al. 2003; Fichtner et al. 2002; Huq 2002;
Kolshus et al. 2001; Markandya and Halsnaes 2002; Olhoff et al. 2004; Sutter 2003). Upon
conception of CDM, the developing countries had very high hopes and expectations in terms
of CDM delivering the much awaited sustainable development benefits (investments,
technology transfer and poverty alleviation) and hence they widely welcomed the same. There
were also concerns regarding the modalities and procedures to be determined and adopted for
the CDM (Cigaran and Iturregui 2004).

As discussed in earlier sections, sustainable development has various approaches and
definitions. Within the current research, in order to focus on the operational and practical use
of the concept with relevance to CDM, the concept and the associated debates are not
discussed comprehensively. According to (Kolshus et al. 2001; Najam et al. 2003; Olhoff et
al. 2004), a general consensus can be arrived at regarding sustainable development objectives,
which includes the social, economic and the environmental aspects of human development.
The social aspect also includes poverty alleviation and the equity issues.

Whilst assessing the sustainable development benefits of CDM projects, it is noteworthy to
understand that there is no single, authoritative and universally accepted approach or
methodology applicable to any CDM project regardless of project type and location. The host
countries are the sole decision makers in terms of assessing whether a CDM project actually
meets the sustainable development goals of the country. This means that the sustainable
development benefits vary considerably across countries based on their respective
development priorities.

The IOB has analysed the contribution of CDM projects to sustainable development from two
perspectives (IOB 2008). It is evident from the CDM project database that renewable energy
and biomass energy projects contribute to a major chunk. These projects have a good potential
in terms of contributing to sustainable development in developing nations through improving
the local energy security including rural communities. This in turn might have an impact on
poverty alleviation and infrastructure development in rural areas. It is also important to note
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that a project‘s local impact on sustainable development is not directly related to the number
of CER it generates. For example, there has been a substantial amount of investment in
developing very few HFC23 emission reduction projects. Although these projects result in
large emission reductions (global warming potential of HFC23 is 11,700 times that of CO2),
the projects‘ contribution to sustainable development is possibly negative. Hence, CDM
projects resulting in large emission reductions often do not contribute to sustainable
development aspects of the host countries. This means that the large investments which go
into such projects can be considered as business as usual without any development benefits
associated with them.

Another issue associated with the CDM project development is the general attitude of project
developers towards sustainable development goals. As the PDD is required to indicate the
proposed CDM projects‘ contribution to the economic and social aspects of sustainable
development goals of the host country, the project developers generally consider it as an
additional transaction cost.

Olsen and Fenhann, in their research study, have developed a new methodology for
sustainability assessment based on text analysis of the 744 project design documents (PDDs)
submitted for validation by 3 May 2006 (Olsen and Fenhann 2008). The study analyses the
sustainable development benefits of all CDM projects at aggregated levels, including
exploring the strengths and limitations of the taxonomy developed. The study aims at
proposing the taxonomy as the basis of an international verification protocol for designated
operational entities (DOEs) for reporting, monitoring and verifying that potential sustainable
development benefits described in the PDDs are actually realised.

The study also concludes that CH4 reduction projects have a high environmental profile and,
contrary to expectations, they have a higher average number of sustainable development
benefits than renewable energy projects, which have a high socio-economic profile. Smallscale projects on average contribute a slightly higher number of SD benefits than large-scale
projects and have a high socio-economic profile, whereas large-scale projects contribute
relatively more air quality, water, health and other benefits.
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Michaelowa and Castro‘s study on the empirical analysis of performance of CDM projects
through three case studies in China, India and Brazil infers that although the host country
DNAs have a definition of the contribution to sustainable development CDM projects should
achieve, they fail to include quantifiable indicators to measure it (Michaelowa and P 2008).
They also noted that the stakeholders are not fully informed about the economic benefits
brought by CER sales and the benefits that could ―trickle down‖ to them from these revenues.
The conclusion of the study highlights that the performance of CDM projects in terms of their
contribution towards sustainable development does not have any evident impact on their
success in terms of CER issuance, lead times, validation or registration success. More detailed
monitoring guidelines or measurable sustainability indicators may contribute to improve the
sustainability performance of CDM projects.

Looking at the CDM project cycle (see section 3.4.5) it can be appreciated that four key
players (the project developer, the DNA, the DOE and the CDM EB) are involved and
intervening at different points in the project cycle. The project developer conceives the project
idea and is responsible for developing the PDD which will be submitted to the DNA for
approval. Upon approval, the project will be validated by an independent entity (DOE) based
on the request letter from DNA. This letter contains the confirmation by the DNA that the
project assists the country in achieving sustainable development, but there is no mention of
how this will happen. Upon project validation, the project will be submitted to CDM EB for
registration. Once the project is registered, the project developer can start implementing and
monitoring the project. A different DOE will validate and certify the project, and finally the
CDM executive board will issue the CERs to the project developer.

Some international NGOs and civil society organisations have expressed their concerns
regarding the sidelining of sustainable development goals by the policy makers including the
CDM EB. As a result, these agencies focus on capacity building of the affected communities
and stakeholders with knowledge of the rules of the CDM, with the purpose of enhancing
participation in the public comment period and during the formulation of the PDDs by the
project developers; and developing standard indicators and objectives of sustainable
development which can be adopted by all the DNAs and applied to all the CDM projects
worldwide. This in effect will facilitate the participation of local communities and
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stakeholders in expressing their views and concerns. This in turn would also assist the project
developers in terms of delivering more sustainability and poverty reduction achievements.

The SSN, in cooperation with Helio-International, has developed a sustainable development
appraisal and ranking tool, which provides DNAs with standard indicators of the three
dimensions of sustainable development. The tool also proposes that a baseline scenario for
sustainable development needs to be calculated on similar lines to emission baseline
calculations. Hence the tool is used to address the sustainable development assessment by
comparing it to the baseline scenario. A detailed discussion on the tool and the indicators has
been done in Chapter 6.

Further to this, the Gold Standard Foundation (an initiative of the WWF) has adopted the
sustainable development criteria proposed by Helio-International and the SSN and has created
a GS-PDD (Gold Standard Project Document Design). The PDD mandates inclusion of the
scores of sustainable development indicators prior to submission of the PDD for approval by
DNA. This is to ensure the high quality of CDM projects in terms of attaining sustainable
development objectives.

While many eligible CDM project activity types have the potential to substantially enhance
living conditions of the poor (e.g. provision or improvement of basic services), poverty
reduction through direct participation in economic benefits accrued by CDM projects is
difficult to achieve through CDM projects. The main target groups for poverty reduction
strategies scarcely participate or promote projects. Access to financial resources and the local
capacity in managing and operating the projects are the critical factors for establishing
competitive projects in a market. As the CDM was designed as a market-based compliance
mechanism, the absence of these factors may be a reason for the low participation of the CDM
benefits of certain social groups and communities (ReNED 2005).
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5.5

CONCLUSIONS

As discussed in this chapter, several studies have concluded that there is a need for
accelerated development in poor countries, with alternative development paths and ancillary
benefits of climate change policies in order to attain ―sustainable development‖ (Michaelis
2003; Najam et al. 2003; Swart et al. 2003). This has resulted in initiation of policy platforms
by the IPCC with its third assessment report and the World Summit on Sustainable
Development for assimilating and linking climate change and sustainable development.

It has also been observed that climate change is likely to harm poor rural communities in the
developing world as they primarily depend on locally available natural resources for their
continued existence (Intergovernmental Panel on Climate Change 2007; O‘Brien and O‘Keefe
2006; Richards 2003). The discussion also indicates that selecting sustainable development
criteria and assessing the sustainable development impact can differ significantly from one
host country to another. This is due to different perceptions about what is required to achieve
sustainable development.

Experience shows that renewable energy can be particularly appropriate for developing
countries (Australian Agency for International Development 2001; Canadian Environmental
Network 2004; Martinot 2002). In rural areas, particularly in remote locations, transmission
and distribution of energy generated from fossil fuels can be difficult and expensive and
producing renewable energy locally may offer a viable alternative. Renewable energy
solutions for village power applications can be economical, functional, and sustainable.
Implementing rural RE pilot projects plays a crucial role in the development of a financially
viable market for RE rural solutions.

It can be noted that CDM, through its innovative carbon financing mechanism and
supporting GHG abatement projects, can play a critical role in making renewable energy and
energy efficiency projects sustainable and replicable in developing and less developed
countries. Small-scale rural renewable energy projects appear to offer the best prospect for
poverty benefits under the CDM (Brunt and Knechtel 2005).

The developmental benefits from small-scale RE CDM projects can include increased
income from enterprise development, access to clean water, improved health services and
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sanitation, security, education and gender benefits (as women and children spend less time
collecting firewood and water).

While RE projects constitute a significant share of projects in the CDM pipeline and have or
will contribute to increased access to clean energy and reduced GHG emissions on a national
scale, the literature suggests that local communities may not have benefited directly, and in a
meaningful way, from project activities (Brunt and Knechtel 2005). However, some analysts
argue that host countries face significant challenges in establishing and applying the
sustainable development criteria.

Project experiences from developmental aid agencies have shown that CDM projects can
deliver local sustainable development benefits while contributing to developed countries
efforts to meet their emission reduction targets set under the Kyoto Protocol (Richards 2003).
In particular, renewable energy projects will help local communities‘ access energy services
and expand livelihood opportunities, thereby collectively contributing to poverty alleviation
and increasing their resiliency to climate change. For host countries, such initiatives will also
contribute to meeting national development objectives and strengthening developing countries
long-term capacity to limit emissions. From an international perspective, a CDM that delivers
on its dual objectives will contribute to meeting the priorities of the Millennium Development
Goals (MDGs) while contributing to the reduction of global GHG emissions.

Whilst assessing the sustainable development benefits of CDM projects, it is noteworthy to
understand that there is no single, authoritative and universally accepted approach or
methodology applicable to any CDM project regardless of project type and location. The host
countries are the sole decision makers in terms of assessing whether a CDM project actually
meets the sustainable development goals of the country (Mendis and Openshaw 2004). This
means that sustainable development benefits vary considerably across the countries based on
their respective development priorities.

Even though CDM projects explicitly aim to bring dual benefits, in terms of climate
mitigation and development in their recipient country, the development benefits are often
more hypothetical than real. The studies indicate that there is still much uncertainty
concerning the sustainability of these initiatives (Anagnostopoulos et al. 2004; Begg et al.
2003; Fichtner et al. 2002; Huq 2002; Kolshus et al. 2001).
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The assessment of CDM benefit to sustainable development indicates that a general consensus
can be arrived at regarding sustainable development objectives, which includes the social,
economic and the environmental aspects of human development. The social aspect also
includes the poverty alleviation and the equity issues.

Studies focussing on sustainable assessment impact assessment of the CDM projects infer that
the initial assumption of the sustained development benefits through CDM were not realistic
(Markandya and Halsnaes 2002; Olhoff et al. 2004; Sutter 2003). These studies (Markandya
and Halsnaes 2002; Olhoff et al. 2004; Sutter 2003) were able to stress the requirement of
sustainability assessment methods but also indicated that these methods would not be able to
solve the divergence between the dual aims of CDM. It was also evident from these
(Markandya and Halsnaes 2002; Olhoff et al. 2004; Sutter 2003) studies that as the
sustainable development benefits do not have a monetary value in the carbon market, the
general tendency was to prioritise cost-effective reduction of GHGs.

For most CDM projects, the decisions concerning sustainable development benefits are
usually made during the initial stage of project idea conception. Whilst the reduction in
emissions achieved through the project is monitored continuously by the project developer
and verified and certified by the DOE, the sustainable development objectives or goals as
indicated in the PDD for the CDM project are never monitored, verified or certified during
the CDM project cycle (Mendis and Openshaw 2004).
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The aim of this chapter is to find the best approach to evaluate the sustainable development
benefits of small-scale CDM projects. The chapter also aims to develop a framework for the
sustainable development assessment of rural small-scale CDM projects including a set of
energy - sustainable developmental indicators for rural communities based on the discussion,
analysis and inferences researched in Chapter 4.
 Section 6.1 reviews the available research literature on the contribution of CDM
projects to sustainable development.

 Section 6.2 analyses the current methodologies and approaches for assessing the
sustainable development benefits of CDM projects.

 Section 6.3 compares and discusses the above approaches and methodologies.

 Based on the assessment outcomes of existing approaches, a framework methodology
including indicator groupings and sub-sets with a focus on improving access to energy
and related services in rural communities that can be applied to assess the sustainable
development benefits of small-scale CDM projects is developed in section 6.4.

 The inferences and conclusions based on the discussions and assessments in the above
sections are highlighted in the section 6.5.
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6.1

CONTRIBUTION OF CDM TO SUSTAINABLE DEVELOPMENT
– REVIEW OF RESEARCH

Several studies have attempted to highlight the role of CDM in terms of bridging different
national development priorities (Anagnostopoulos et al. 2004; Begg et al. 2003; Fichtner et al.
2002; Huq 2002; Kolshus et al. 2001; Markandya and Halsnaes 2002; Olhoff et al. 2004;
Sutter 2003). With the inclusion of CDM as part of the Kyoto framework, developing
countries had very high hopes and expectations in terms of this mechanism delivering the
much awaited sustainable development benefits (investments, technology transfer and poverty
alleviation) and hence the mechanism was widely welcomed. There were, however, concerns
regarding the modalities and procedures to be determined and adopted for the management of
CDM projects (Cigaran and Iturregui 2004).

It is evident from the CDM project database (see enclosed disc) that renewable energy
projects contribute to a major proportion of the total. According to IOB, such projects have a
good potential in terms of contributing to sustainable development in developing nations,
through improving the local energy security including that for rural communities (IOB 2008).
This improvement in turn is suggested to have an impact on poverty alleviation and
infrastructure development in rural areas. But it is also important to note that a project‘s local
impact on sustainable development is not directly related to the number of CER it generates.
For example, a substantial amount of investment has been realised for developing very few
HFC23 (refrigerant gas replacement) emission reduction projects. These projects, even though
they result in large emission reductions (the global warming potential of HFC23 is 11,700
times that of CO2), the projects‘ contribution to sustainable development has been
documented to be very marginal.

Olsen, in his comprehensive literature study of sustainable development and CDM, has
divided the studies investigated into four groups according to (Olsen 2007):
 the research questions raised,
 the approaches used
 the data used and, most importantly
 the key findings.
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This analysis includes reviewing: studies trying to predict future developmental impacts;
studies assessing the sustainability impact of CDM projects; contribution of forestry carbon
projects; and studies raising different questions using various approaches.

According to Olsen, most of the forward looking studies carried out before 2000 were not
conclusive as to the potential contribution of the CDM to sustainable development (Olsen
2007). On the one hand, there were encouraging findings in terms of perceived co-benefits of
CDM projects, in bringing the much anticipated benefits to the developing countries such as
investments, technology transfer, addressing local and regional environmental problems, and
advancing social goals and so on. On the other, there was also some apprehension on how and
how much CDM could contribute to sustainable development.

Many subsequent studies, which have focused on assessing the sustainable development
benefits of CDM projects, concluded that the initial projections of the benefits obtainable
through CDM were not realistic (Anagnostopoulos et al. 2004; Begg et al. 2003; Fichtner et
al. 2002; Huq 2002; Kolshus et al. 2001; Markandya and Halsnaes 2002; Olhoff et al. 2004;
Sutter 2003). These studies stressed the importance of sustainability assessment methods but
also indicated that such methods would not be able to solve the tension between the dual aims
of CDM. It was also evident from these studies that as the sustainable development benefits
often do not have a monetary value in the carbon market, the general tendency was to
prioritise achieving cost-effective reductions of GHGs.

Olsen and Fenhann, in their research study, developed a new methodology for sustainability
assessment based on text analysis of the 744 project design documents (PDDs) submitted for
validation by 3 May 2006 (Olsen and Fenhann 2008). The study analysed the sustainable
development benefits of all the documented CDM projects at aggregated levels, including
exploring the strengths and limitations of the taxonomy developed. The study proposed
taxonomy as the basis of an international verification protocol for designated operational
entities (DOEs) for reporting, monitoring and verifying that potential sustainable development
benefits described in the PDDs are actually realised.

Michaelowa and Castro undertook an empirical analysis of performance of CDM projects
through three case studies in China, India and Brazil (Michaelowa and Castro 2008). These
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authors inferred that although the host country DNAs can assist in assessing sustainable
development benefits of CDM projects, they fail to include quantifiable indicators to measure
the contribution. Also to be noted is that the authors suggested that the stakeholders were not
really informed about the economic benefits brought by CER sales and the benefits that could
―trickle down‖ to them from this revenue stream. The conclusion of the study suggests that
the performance of CDM projects, in terms of their contribution towards sustainable
development, does not relate to their success in terms of CER issuance, lead times, validation
or registration success.

The main point of contention is that there is no internationally accepted, common standard for
assessing sustainable development benefits from a CDM project. The host country DNAs are
required to establish standards to assess the CDM projects against established host country
sustainable development guidelines.

The CDM, being a market based mechanism, generally influences the host countries to be
flexible in terms of sustainable development aspects as compared to ensuring receipt of CER
revenues through CDM projects (Mendis and Openshaw 2004).

There is an obvious possible conflict of interest when projects are identified by potential
project developers as the developers want a return on their investment which may not always
align with the developmental interests of the host country. According to Markandya and
Halsnaes, while host countries take the perspective of emphasising broader social and
environmental development goals, project developers can tend to favour projects which are
cost-effective in reaching GHGs emissions reductions (Markandya and Halsnaes 2002). As a
result, sustainable development goals can be neglected.

Some international NGOs and civil society organisations have expressed their concern
regarding the sidelining of sustainable development goals by policy makers, including the
CDM EB. This concern has resulted in these agencies focusing on capacity building for the
affected communities and stakeholders to improve their knowledge of the rules of the CDM.
This should also assist affected communities and stakeholders in the public comment period
and during the formulation of the PDDs by the project developers including developing
standard indicators and objectives of sustainable development which can be adopted by all the
DNAs and applied to all the CDM projects worldwide. This in effect will facilitate
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participation of local communities and stakeholders in expressing their views and concerns.
This in turn will also assist the project developers in terms of delivering more sustainability
and poverty reduction achievements.

The South South North Network (SSN) and the Gold Standard Foundation have developed a
set of specific sustainable development criteria that can be used by the DNAs. These agencies
also play an important lobbying role at the COP meetings. However, the assessment criteria
developed by these agencies are too long and cumbersome and are considered to add to the
already complex CDM modalities and procedures.

In summary, the literature on the contribution of CDM towards sustainable development of
host countries infers that CDM projects resulting in large emission reductions do not always
contribute to the sustainable development goals of host countries. This means that the large
investments which go into such projects gives benefits to the Annex I countries only, without
any local development benefits. The project developers have a general tendency to gloss over
the sustainable development goals.

For most CDM projects, decisions concerning sustainable development benefits are usually
made during the initial stage of project conception. Whilst the reduction in emissions
achieved through the project can be monitored continuously by the project developer and
verified and certified by the DOE, the sustainable development objectives or goals, as
indicated in the PDD for the CDM project, are usually never monitored, verified or certified
during the CDM project cycle. This lack of quantification makes it difficult for sustainable
development aspects to be taken seriously.

More detailed monitoring guidelines or measurable sustainability indicators are envisaged to
contribute to improve the sustainability performance of CDM projects. Even though some
international agencies have come up with sustainable development assessment criteria, these
are considered too convoluted and as an additional beauraucratic challenge in the already
existing complex CDM structure.

This research aims to address the above issues in terms of developing an easy to use
framework for the sustainable development assessment of rural small-scale CDM projects
including a set of energy - sustainable developmental indicators for rural communities.
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6.2

ASSESSING THE SUSTAINABLE DEVELOPMENT POTENTIAL
OF CDM PROJECTS – CURRENT METHODOLOGIES

This section analyses the current methodologies available to assess sustainable development
of CDM projects prior to implementation. The current assessment of methodologies is
subsequent and modification to one of the earlier assessment studies ‗Implementing the Clean
Development Mechanism: an integrated assessment of small energy projects in Peru‘(García
2007) . The current assessment included analysis of methodologies discussed by Gracia
(2007) both in terms of their analytical application and also in terms of the sustainability
indicators proposed.

These methodologies include:
 ‗Moving towards emissions neutral development -MEND‘ (DfiD and KITE, Ghana);
 SSN sustainable development tool (SouthSouthNorth);
 Start-up CDM in African, Caribbean and Pacific countries (ESD, UK; ENDA,
Senegal; CEEEZ, Zambia; Dept. of Met. Uganda);
 the Gold Standard (Gold Standard Foundation);
 Sustainability assessment model (Begg et al. 2003) and
 Sustainable development benefits of Clean Development Mechanism projects (Olsen
and Fenhann 2008).

The assessment consists of the following criteria:

Pragmatism: How practical, flexible and realistic is the approach in terms of assessing the
sustainable development of small-scale CDM projects?

Completeness: Is the approach complete in terms of covering all the aspects related to
sustainable development of rural communities including the applicability of the indicators
used?
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Reliability: How consistent is the approach in terms of theoretical grounds and the logical
aspects of sustainable development as defined in the current research, which form the basis of
analysis?

Complexity: Is it possible to use the approach to make simple and transparent decisions to
assess sustainable development of community based small-scale CDM projects?

6.2.1. Moving towards Emissions Neutral Development-MEND

This methodology assesses the developmental potential of the CDM and investigates
strategies to encourage CDM investment flows to small and medium developing countries.
The main objective of the study is to assess the impact of the CDM on poverty reduction by
using poverty indicators to evaluate CDM projects. A ―Hypothetical‖ case study analysis for
proposed CDM projects in Colombia, Sri Lanka, Ghana and Bangladesh. These are
considered small to medium size countries that require support to mount CDM projects as
proposed(Troni et al. 2002).

The study assessed a total of 10 proposed projects in each of the selected countries, which
were selected by a designated steering committee in each country. The proposed projects
included examples from the energy, industrial, agriculture and forestry sectors. The projects
were rated by the steering committee (based upon 12 poverty indicators) on an impact
measurement scale ranging from high, medium, medium-low, low medium and low per
project. The poverty indicators for each of the countries were developed following the
respective country poverty and development strategies and international development targets
(Troni et al. 2002).
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Table 6.1: MEND Country Ratings of Sustainable Development Indicators. Source: (Troni et
al. 2002)
Indicators
Income
Food Security
Water
Sanitation
Housing
Employment
Energy
Education/skills
Health
Transport
Crime
security/peace
Social Exclusion

Colombia
High
Low
Medium
Medium
High
High
High
Low
Low
High

Sri Lanka
High
High
High
Low
Medium
High
High
High
Med-High
High
Med-Low

Ghana
High
High
High
High
High
High
High
High
Med - High
Med- High
Med-Low

Bangladesh
High
Med- High
Medium
Medium
Med-Low
High
High
High
Medium
Medium
Med-Low

High

Low

Low

Low

The projects in the target countries were assessed based on the direct benefits (rated as XX)
and potential benefits (rated as X) for each of the indictors. The direct benefits include those
which have a direct impact, such as access to electricity. The potential benefits are taken as
the co-benefits associated with the direct benefits, such as impact on income generation due to
access to electricity.

Furthermore, each of the benefits (direct or potential) were given a score (high priority scores
5; medium, 3; low, 1; medium-high, 3.5 and medium-low 2.5) which in turn is multiplied by
its development ranking. The indicators are weighted with respect to the development priority
as shown in Table 6.. This procedure can be best appreciated by the following worked case
study example:

A solar PV street lighting project in rural Bangladesh scores 13.5 on direct benefits and 5 on
the potential benefits. According to Table 6.2, the benefits for the project include employment
generation, income generation, energy, crime security and social exclusion.

Table 6.2: Poverty Alleviation Ratings for a Solar PV Project in Bangladesh Source: (Troni et
al. 2002)
Indicators

Bangladesh

Income
Food Security
Water
Sanitation
Housing

High
Med- High
Medium
Medium
Med-Low

Scoring
Benefits
XX

Weighting
5
3.5
3
3
2.5

Total Benefits
Direct
Potential
5
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Employment
Energy
Education/skills
Health
Transport
Crime security
/peace
Social Exclusion

High
High
High
Medium
Medium
Med-Low

X
XX

XX

5
5
5
3
3
2.5

Low

XX

1

5
5

2.5
1
13.5

5

6.2.2. Assessment of MEND

6.2.2.1.

PRAGMATISM

Although the approach adopted in the MEND framework is simple and basic, the framework
can only be applied to assess the poverty alleviation aspects of CDM projects. The approach
is based on a performance matrix evaluation wherein other influencing factors such as
externalities and uncertainties are not considered.

6.2.2.2.

COMPLETENESS

The general application criteria to all the target countries may not be appropriate if one
considers the significant diversity in terms of socio-economic aspects across the target
countries. Country specific indicators might provide a better assessment. The MEND
approach focuses mainly on the poverty alleviation aspects of CDM projects, which does not
cover all aspects of rural sustainable development.

6.2.2.3.

RELIABILITY

The approach is generally not very reliable due to the issues discussed above in terms of
practicality and completeness.
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6.2.2.4.

COMPLEXITY

The projects considered for evaluation were hypothetical and the approach is not very
transparent as the assessment is being done by a steering group in each country and not the
direct project stakeholders.

6.2.3. South South North (SSN) Sustainable Development Tool

The SSN tool provides assessment approach for evaluating the sustainable development
benefits for CDM projects including eligibility assessment for CDM projects. The framework
consists of 24 indicators including 2 eligibility screens, 4 additionality filters, 10 feasibility
indicators and 8 sustainable development indicators. The tool has been used to assess 27
renewable energy projects across four countries (Thorne and Raubenheimer 2002).
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Table 6.3: SSN Sustainability Indicators
Criteria

Indicator

Measurement

Contribution to reduce global climate change

Rating avoided CO2 emissions

Environmental Criteria
Climate Change

Where:
0 = no change in GHGs compared to baseline
+3 = Total avoidance
Local environment

Contribution to local environmental sustainability

Rating the change (%) in the most significant local pollutants (SOX, NOX, CO, VOC etc):
0 = No change in the level of ‗X‘ pollutant
+3 = total avoidance of local pollutants

Natural resources

Contribution to sustainable use of natural resources

Measuring the projects contribution to sustainable use of natural resources:
0 = No change in fossil fuel usage
+3 = avoidance of all fossil fuels
-3 = Doubling of pollutant ‗X‘

Social criteria
Employment generation

Contribution to net employment generation

Measuring number of additional jobs created by the project:
0 = No change in employment level compared to baseline
+3 = double number of jobs
-3 = elimination of all jobs predicted in baseline

Economic criteria
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-3 = Doubling of local pollutants
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Balance of payments

Contribution to balance of payments

Measuring the net foreign currency savings:
0 = No change in foreign currency expenditure compared to baseline
+3 = total avoidance of foreign currency expenditure
-3 = doubled net foreign currency expenditure

Macro-economic
sustainability

Contribution to macro-economic sustainability

Changing the level of public investment:
0 = No change in public investment
+3 = total avoidance of public investment expenditure
-3 = doubled public investment

Cost reductions implied by the project

Measuring the contribution to increase local micro-economic sustainability
0 = No change compared to baseline
+3 = total avoidance of costs expenditure
-3 = doubled costs

Technological criteria
Self reliance

Contribution to technological self reliance

Measuring the reduction of foreign expenditure
0 = No change in foreign currency expenditure as compared to baseline
+3 = total avoidance of foreign currency expenditure
-3 = doubled foreign currency expenditure
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Cost effectiveness
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The SSN tool has been applied in Brazil, Bangladesh, Indonesia and South Africa. It allowed
the selection of 10 out of 27 potential CDM activities. The assessment considered both small
and large-scale energy projects.

6.2.4. Assessment of SSN Tool

6.2.4.1.

PRAGMATISM

The SSN approach is generally practicable for applying to assess the feasibility and
sustainability of large scale CDM projects. However, for the assessment of small-scale CDM
projects the SSN framework approach may need major modifications.

6.2.4.2.

COMPLETENESS

The SSN tool, which also adopts the performance matrix approach, assesses not only the
sustainable development benefits of CDM projects but also evaluates the CDM eligibility and
additionality aspects of the projects. Some of the indicators (balance of payments, macroeconomic indicators and so on) used are more appropriate for assessing large-scale projects
rather than small scale rural energy projects. The approach does not use weights for
assessment and has a limited set of indicators in the matrix.

6.2.4.3.

RELIABILITY

As the assessment focuses on a broad and limited set of indicators, the reliability of the
approach in terms of assessing rural small-scale CDM projects seems to be low.
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6.2.4.4.

COMPLEXITY

With the limited modularity and reliability of approach, the assessment methodology seems to
be very transparent and simple.

6.2.5. Start-up CDM in African, Caribbean and Pacific countries – CDM
SUSAC

The CDM-SUSAC approach was developed as a part of the EU funded project to develop and
promote CDM project development activities in the energy sectors in Senegal, Zambia and
Uganda (CDM-SUSAC 1999; Thomas 2003). However, the project came to an end before
this approach was fully completed.

The approach was a two stage ranking system wherein the CDM project was initially ranked
based on the host country‘s sustainable development criteria and then again at the individual
project level.

Thomas et al, have analysed the key steps involved in the approach to assess the sustainable
development aspects of CDM projects which includes (Thomas et al. 2001):
 Development of a project checklist under sustainable development indicators

The CDM-SUSAC approach suggests that experts on the project type should create a list of
sustainable development indicators. A comprehensive link between the checklist criteria and
the sustainable development indicators is deemed essential.
 Formulating checklists

The CDM-SUSAC work proposes using scoring methods to formulate the checklist. Answers
to the checklist questions could be provided as a precise number or a range, which could be
restricted or continuous. Alternatively, YES/NO answers could be applied only if institutional
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capacity is not available to deal with the ranking methods, recognising that this can
compromise the accuracy and validity of the CDM project assessment.
 Evaluating checklists

The CDM-SUSAC approach then proposes weighting each question of the checklist using
expert opinion. It recognises that relying on expert opinion is not always transparent because
objectivity and repeatability can be questionable. Answers to CDM project questions are
scored and then weighted to reflect the significance of each question. The project with the
highest weighted scores using the approach should qualify as CDM.

6.2.6. Assessment of CDM-SUSAC Tool

6.2.6.1.

PRAGMATISM

The approach has not been practically applied to assess any particular CDM project on
country potential. Even though the principle of approach has been applied to assess other
issues the approach in general has not been used for sustainable development assessment of
CDM projects.

6.2.6.2.

COMPLETENESS

The approach could be comprehensive but lacks clarity in the application of the approach and
validity.

6.2.6.3.

RELIABILITY

The reliability of the approach lacks practical application and hence can not be evaluated.
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6.2.6.4.

COMPLEXITY

CDM-SUSAC work seems to be very complex and consists of checklist development and
ranking evaluation for the decision-making process to assess the sustainability of CDM
projects. The use of expert opinion during the validation of the checklist is considered as nontransparent.

6.2.7. Gold Standard

The Gold Standard was developed by a coalition of more than 30 NGOs. It is a methodology
that demonstrates additional renewable and energy efficiency projects with the aim of
designing premium-quality CDM projects (Schlup 2005). Under this approach any project
seeking to achieve the Gold Standard should demonstrate clear benefits in terms of
sustainable development. Potential CDM projects are subject to the following requirements
(Kenber and Salter 2003):
 An enhanced Environmental Impact Assessment
 Stakeholder consultation at the outset and before implementation that enables local
concerns to be built into project design.
 A qualitative sustainability matrix (based on indicators designed and road tested by
Helio International and the SouthSouthNorth network) that guides stakeholder
responses and guarantees that the overall impact is positive.

The first two requirements are part of the Project Design Document for the CDM. The last
point asks for an assessment based on a matrix, which contains a set of 12 indicators
corresponding to three aspects of sustainable development as indicated in Table 6.4.
 Environment sustainability - local/regional/global
 Social sustainability and
 Development - economic and technological development.
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Table 6.4: The Gold Standard Sustainable Development Indicators
Criteria
Local/regional/global
environmental sustainability

Indicator
Water quality and quantity
Air quality
Other pollutants
Soil condition
Biodiversity

Parameter
Quality and quantity
Other emissions than GHGs
Including toxicity, radioactivity
Quality and quantity
Species and habitat conservation

Social sustainability and
development

Employment
Livelihoods of poor

Quality
Including poverty alleviation,
distributional equity and access to
essential services
Including empowerment, education,
involvement and gender

Access to energy services
Human and institutional capacity

Economic and technological
development

Employment (Job creation)
Impact on balance of payments
Technological self-reliance

Including project replicability, hard
currency, liability, skills
development, institutional capacity
and technology transfer

The Gold Standard procedure establishes that the performance of the projects must be
assessed against the indicators. They are rated from –2 to +2 where -2 represents major
negative impacts, -1 very minor negative impacts, 0, negligible impacts, +1 minor positive
impacts, +2 major positive impacts. The rates are related to a baseline situation. A CDM
project would not be awarded the Gold Standard when a single sustainable development
criterion rates negative. In fact, all the sustainable development criteria must be positive, the
total score must also be positive and there should not be any single –2 scores.

The sustainable development assessment guidance of this tool states clearly that the
evaluation should use available reports or results of similar projects and circumstances. This
method does not require new research. The rating is justified using both quantitative and
qualitative data. It also establishes the importance of stakeholder consultation and input for
the assessment of the indicators.
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6.2.8. Assessment of Gold Standard Approach

6.2.8.1.

PRAGMATISM

There are some successful CDM project examples which have adopted the Gold Standard
approach, including few small-scale CDM projects. The approach is also believed to be used
more under the voluntary carbon market by the private sector looking for off-setting their
carbon footprint. The approach is considered to be a bit lengthy and cumbersome in terms of
practicality of the approach for evaluating sustainable development benefits for rural smallscale CDM projects,

6.2.8.2.

COMPLETENESS

The approach also includes some of the critical sustainable development indicators such as
empowerment, gender and technological self-reliance which are an improvement over earlier
approaches. The approach also includes indicators such as balance of payments which is not
relevant to small-scale CDM projects. The rating of the Gold Standard sustainability matrix is
very stringent, as projects with negative indicators would not be certified.

6.2.8.3.

RELIABILITY

The Gold Standard approach is also based on the SSN sustainable development approach and
hence it is considered that the lack of weighting within SSN method could undermine its
methodology.
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6.2.8.4.

COMPLEXITY

The approach provides a good transparent set of rules to assess sustainable development
aspects of CDM projects. However, the elaborate procedures to be followed including lengthy
methodology make it less attractive and appropriate for rural small-scale CDM projects.

6.2.9. Sustainability Assessment Model- SAM

This approach was developed as part of a DfID funded project focussing on identifying and
supporting CDM projects in the energy sector which can alleviate poverty. The approach
applies Multi-Criteria Decision Analysis (MCDA) to assess sustainable development benefits
of small-scale projects under a set of criteria based on the Sustainable Livelihood tool (Begg
et al. 2003). The approach has been applied to assess 13 energy sector projects in Kenya,
Tanzania and Ghana.

The approach consists of four steps, which include identifying a set of criteria, constructing a
value tree, scoring each criterion and weighting the criteria. The CDM project assessment, on
its strengths and weakness, are identified based on the key assessment steps.

The SAM approach essentially uses a set of 24 criteria, which also forms a part of the five
sustainable livelihood aspects that are natural, social, human, financial and physical. A value
tree, based on the set of criteria identified (and grouped in terms of the major trade-offs) is
developed. The main objective of the approach is to maximise sustainable well-being, which
is expressed in terms of two main trade-offs: minimising effects on the natural resource base
and maximising personal well-being.
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Table 6.5: SAM Sustainable Development Indicators
Criteria

Indicator

Measurement

Natural criteria
Food
Habitats
Forests

Effect of the project on ability of the community to produce food/crops
Effect of the project on flora and fauna
Effect of the project on forests as wood and natural products resources

Land use change

Effect of the project on quality and quantity of land used for project

Air pollution
GHG reduction

Effect on air quality
Effect in terms of GHG reduction as compared to baseline

In terms of volumes changed or qualitatively
What are the activities and their effects
Kg wood conserved
Amount of natural products conserved
Amounts of land changed
Qualitative evaluation
Quantitative analysis

Water supply

Effect of the project on water (quality), washing, drinking and cooking

Amount in L/day; quality and contaminant sources

Social criteria
Marginal groups
Wider base
Security
Social networks

Effect of the project on women or marginalised groups
Effect in the new network to information on other projects
Effect on crime prevention
Effect on social networks of institutions and families in the community

Qualitative evaluation
Qualitative evaluation
Number of social institutions created

Effect on the number/diversity of jobs
Effect on freeing time from drudgery
Effect on human health
Effect on improvement in literacy
Effect on building more or new skills in the community

-

Effect on energy services, contribution to local energy needs
Effect on transport, water, sanitation and health units
Effect on scarce resources in operating or manufacturing

Number and type of new services
-
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Human Criteria
Jobs
Freed time
Health
Education
Skills
Physical criteria
Energy
Infrastructure
Resource depletion

Kg CO2/cap/year
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Dwelling

Effect on shelter

Evaluating the number of new houses or improvement in
quality of housing

Criteria Cont.

Indicator

Measurement

Financial criteria
Local manufactured equipment
Local supply chain
Affordability
Income generation

Effect on stimulating local facilities/services for manufacturing
Effect on stimulating local facilities/services for spares, services etc
Cost to the community of the services provided by the project
Effect on generating income or trade activities

Amount of manufactured equipments versus imported
Number and diversity of jobs
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According to Begg et al, the SAM approach provides a simplified procedure aimed for the use
of the host countries (Begg et al. 2003). The approach is modular and can be easily applied in
any country and for a range of projects. The SAM approach uses software called HIVIEW for
the MDCA analysis.

6.2.10.

Assessment of SAM

6.2.10.1.

PRAGMATISM

Although SAM provides a simplified approach to carrying out a comprehensive decisionmaking analysis, the methodology involves a lengthy four step approach. A considerable time
and effort in terms of training and capacity building of the stakeholders would still be required
to apply this approach in host countries.

6.2.10.2.

COMPLETENESS

The approach proposes a comprehensive set of 24 criteria covering the broad issue of
sustainable development with respect to energy projects. These criteria can be adopted or
modified appropriately and re-assessed for application in other host countries.

6.2.10.3.

RELIABILITY

The combination of a strong Multi-Criteria Analysis approach, such as Multi-Criteria
Decision Analysis or MCDA, together with the Sustainable Livelihood development tool
make SAM a well grounded approach to assess sustainable development of small-scale CDM
projects.
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6.2.10.4.

COMPLEXITY

Applying the SAM approach is through a participatory approach in host countries with
stakeholders in the project. The host country would need to undertake a strict selection of
stakeholders to ensure objectivity in the decision-making process.

6.2.11.

Olsen and Fenhann Approach

This approach argues for the need for an international standard for sustainability assessment
in addition to national definitions in order to counter weaknesses in the existing system of
sustainability approval by designated national authorities in host countries.

A new methodology is proposed, consisting of taxonomy for sustainability assessment based
on the text analysis of the 744 project design documents (PDDs) submitted for validation by 3
May 2006.

Figure 6.1: Conceptual framework for a taxonomy of sustainable development benefits,
Source: (Olsen and Fenhann 2008)
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The sustainable development assessment of the CDM projects is done through analysis of the
PDDs using the taxonomy to ‗code‘ the SD benefits of each CDM project proposal. ‗Coding‘
is the terminology used for attributing SD criteria to descriptions of CDM projects. The
decision is a ‗Yes‘ if there is a positive contribution or a ‗No‘ if there is no contribution to the
criteria. A software program called Nvivo7, developed for qualitative text analysis, is used to
store and handle the coding results (Olsen and Fenhann 2008).

The assessment of the CDM projects inferred that the five most common benefits of CDM
projects (other than GHG reduction) are employment generation, economic growth, a better
quality of air, access to energy and welfare improvements.

6.2.12.

Assessment of Olsen and Fenhann Approach

6.2.12.1.

PRAGMATISM

The practicality of the approach seems to be generally fair as the assessment is based on the
analysis of the actual CDM project PDDs. However, the requirement of specific software to
store and handle the coding results might necessitate special training to use the software.

6.2.12.2.

COMPLETENESS

The approach proposes a comprehensive set of sustainable development criteria relevant to
large-scale as well as small-scale CDM projects. However, the criteria developed are too
exhaustive and cumbersome for assessing rural community based small-scale CDM projects.
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6.2.12.3.

RELIABILITY

The approach to assess the sustainable development benefits relies mainly on a coding and
marking technique of ‗Yes‘ and ‘No‘ based on the available information in the PDDs.
Although this makes the assessment simpler and straightforward, the reliability of information
on the PDDs might be questionable.

6.2.12.4.

COMPLEXITY

The approach does not provide a transparent set of rules to assess sustainable development
aspects of CDM projects. The approach identifies the five most common benefits of CDM
projects which can be used or adopted in analysis of CDM projects.
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6.3

ASSESSMENT OF APPROACHES

The above discussed approaches have been assessed based on the assessment criteria
developed as discussed in section 6.2.

6.3.1. Pragmatism:

The various sustainable development assessment approaches discussed in the previous section
seem to be less practical and simple when it comes to quantifying (measuring) the actual
beneficial impacts of small-scale CDM projects to the local community, region and the host
country in general. The sustainable development measurement options proposed by these
approaches seem to be too tedious and impracticable to be adopted and implemented on the
ground especially in the case of rural community based small-scale CDM projects.

6.3.2. Completeness :
The approaches assessed make use of a varying range (31 – 83%) of application of the
indicators of the sustainable development (collated from the assessed approaches). It can be
noticed that none of the approaches are comprehensive and include the critical sustainable
development indicators which could assist to assess the actual impacts of rural, community
based small-scale CDM projects.

6.3.3. Reliability:

In terms of reliability, the approaches seem to be more consistent and focused towards general
sustainable development objectives on a regional or national level. In the context of rural
development, the approaches seem to be more superficial as the development indicators and
the scale of impact are quite different for small-scale rural community based CDM projects.
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6.3.4. Complexity:

Transparent assessment of rural, community based small-scale CDM projects require a totally
different set of rules, approaches and indicators. The approaches discussed above fall short in
terms of addressing the actual issues involved in assessing the developmental impacts on rural
communities (see Chapter 7 and 8).

An analysis of the current methodologies available to assess sustainable development impacts
of CDM projects inferred that most of the approaches are less practical, in terms of
quantifying the actual impacts, tedious and impracticable to be implemented on ground
especially in case of rural community based small-scale CDM projects, are not comprehensive
and do not include the critical sustainable development indicators in order to assess the
impacts on rural, community based small-scale CDM projects, tend to be more consistent and
focused towards general sustainable development objectives on a regional or national level
and fall short in terms of addressing the actual issues involved in assessing the developmental
impacts on rural communities.

A framework for analysis of sustainable development benefits of small-scale CDM projects
(rural/community based) has been developed based on the discussions in Chapter 4 and 5 on
energy access and sustainable development of rural communities.
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6.4

FRAMEWORK FOR ANALYSIS OF SUSTAINABLE
DEVELOPMENT BENEFITS OF SMALL-SCALE CDM
PROJECTS

This section will focus on developing a new framework for the analysis of sustainable
development benefits of small-scale CDM projects for a community or a region. As discussed
in the conclusions section of Chapter 4 (Access to Energy and Rural Community
Development) a critical evaluation of the key developmental factors for rural communities,
namely: social, environmental and economic, can assist in terms of identifying the approaches
for assessing the sustainable development of rural communities. Also the literature suggested
that access to sustainable and affordable energy is necessary for reducing poverty,
malnutrition and hunger, improving health, increasing levels of literacy and education, and
significantly improving the lives of women and children in the developing world.

Section 6.2 on assessment of current methodologies and approaches for sustainable
development assessment of CDM projects provided a comprehensive overview of the
sustainable development indicators used within the various approaches. Based on the above
analysis and inferences the following sections describe and develop a framework for analysis
of sustainable development benefits of small-scale CDM projects including selection of
appropriate energy access/services-rural development indicators.

6.4.1. Development of Framework

Chapter 4 of the thesis has discussed in detail the concept of sustainable development.
However, in order to consider whether a local region or a rural community is in the ―right‖
path to achieve sustainable development, there is a need to have a more effective and
appropriate definition for local sustainable development. This is because the host country‘s
plans and goals for a transition towards sustainability might not be too relevant when scaled
down to regional or community levels.

The current framework attempts to build upon two major conceptual frameworks, namely
substantive and procedural sustainability, in order to assess the small-scale CDM projects
which are generally confined to a specific region or community (Del Rio and Burguillo 2008).
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The substantive sustainability assessment considers how a particular small–scale CDM
project will contribute to progress of a target region/community in terms of economic, social
and environmental conditions and in turn contributing towards the well-being of its people.
According to the literature (Hinterberger et al. 1996; Munashinge and Shearer 1995) the
substantive sustainability approach has been made operative through three approaches:
sustainability as the maintenance of the stock of capital (natural, man-made, human and sociocultural); the triangular approach, which considers the three interrelated dimensions of
sustainability (economic, social and environmental) and the materials balance approach
(Turner 1999).

The current research will consider a combination of constant capital and the triangular
approach for substantive sustainability aspects of the small-scale CDM projects. A framework
to assess how a small-scale CDM project may influence the economic, social and
environmental dimensions of sustainability of a specific region or community will be
developed. Figure 6.2 provide the dimensions of sustainability and their interrelationships in
relation to the substantive sustainability approach.

Figure 6.2: Sustainability Dimensions and Interrelationships Source: (Munashinge and
Shearer 1995)
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The research, in addition to utilising the substantive sustainability aspects, also considers the
procedural sustainability approach, wherein opinions and interests of all the stakeholders for
the project are taken into consideration. This approach will also ensure the participation of the
local community providing their views and suggestions on the perceived impact of the project
on local population, and distribution of benefits among the different actors, thus resulting in
acceptance and feasibility of the project.

The framework for the analysis of sustainable development benefits for small-scale CDM
projects basically combines the top–down (triangular sustainability) and bottom-up
(procedural sustainability) approaches. The author argues that both the top-down and bottomup approaches are important to analyse the contribution of small-scale CDM projects towards
the sustainable development objectives of the community/region. This is because the
implementation of the small-scale CDM project can contribute to the three sustainability
dimensions at the community or regional level, and the participation from local stakeholders
further facilitates the implementation process due to acceptance of the project by the
socioeconomic actors within the community or region.

The framework adopted for the analysis of sustainable development benefits of small-scale
CDM projects under the current research is provided in Figure 6.3.
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Figure 6.3: Sustainability Assessment Framework Source: (modified from (Del Rio and
Burguillo 2008)

According to the framework, implementation of any small-scale CDM project (specifically
access to energy and/or renewable energy projects) will result in several impacts on the local
community or region including the three dimensions of local sustainability (economic,
environmental and social) as discussed earlier. The project will also have impact on local
developmental aspects based on the use of local resources. The substantive sustainability
analysis of the project using the triangular and constant capital approach will assist in terms of
assessing the extent of the sustainability impact.
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The framework also attempts to establish linkages between the sustainability approaches
(substantive and procedural) and the endogenous growth (see Chapter 3 - literature review).

According to Leon et al, endogenous growth can be perceived as a process which raises the
income levels of the population based on the intrinsic resources of society and the respect for
community values and traditions (2006). The framework assumes that small-scale CDM
projects (specifically access to energy and/or renewable energy projects) make use of local
resources to a large extent, which in the long run is more sustainable and enduring as
compared to developmental process based on external resources.

The associated social benefits from the substantive sustainability approach may not be evenly
distributed across different stakeholders and actors as these benefits are perceived differently
by different stakeholders. The procedural sustainability approach analyses these issues of
stakeholder perception of project impact on local sustainability and distribution of benefits.

The stakeholder interests and perceptions may lead to the acceptance of the project by the
local population and, together with the substantive sustainability contribution of the project to
local sustainability, will indicate the overall contribution of small-scale CDM project on the
local community sustainability.

6.4.2. Indicators for Sustainable development Assessment of small-scale
CDM projects

Having developed the framework for the analysis of sustainable development benefits for
small-scale CDM projects in the previous section, this section now focuses on identification
and selection of indicators for analysing the sustainable development benefits of small-scale
CDM projects. As mentioned in Chapter 4, the potential indicators will be analysed and
selected with a focus on improved access to energy and related services through
implementation of small-scale CDM projects to fulfil the developmental needs of the rural
communities.
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6.4.2.1.

SUBSTANTIVE SUSTAINABILITY INDICATORS

The research will analyse (see Chapter 7) the following indicators in the context of assessing
sustainable development benefits of small-scale CDM projects on the local community and
region.

6.4.2.1.1.

Employment Generation

For any sustainable small-scale CDM project, both the number of jobs created as well as the
continuity of created jobs are important. Both of these aspects also depend on the type of
small-scale CDM project being implemented (biomass, wind, solar and so on) and the
implementation stage of the project (construction, operation and maintenance).

Also, qualitative aspects of employment in the context of rural community sustainable
development might be highly appropriate to analyse. This can include employment prospects
for young unemployed people in the community including women by providing them with
long term employment.

Other aspects of employment generation, which can be part of the analysis, include: job
switching from farming to project activities sector; project activity creating supplementary
source of income to farmers and type of employment created (skilled/unskilled) by the project
activity.

The sub set of indicators under the main indicator grouping include:
 number of jobs created
 continuity of created jobs
 number of jobs for young unemployed and women
 number of job switches from farming to project activities sector
 supplementary source of income
 type of employment created (skilled/unskilled)
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6.4.2.1.2.

Urban Migration

Given the increased trend of rural population migrating to urban areas, it is envisaged that the
analysis of impact of the project in addressing the problem of migration including potential
reversal in trend through supporting immigration to the project community.

The sub set of indicators under the main indicator grouping include:
 Impact on halting migration
 Reversal in migration trend

6.4.2.1.3.

Access to Electricity

As discussed in the literature review and access to energy and rural community development
chapters, rural remote communities often lack and/or are deprived of access to electricity.
Generally, small-scale CDM projects (specifically access to energy and/or renewable energy
projects) use locally available resources. Analysis of the share of electricity generated by the
project supplied to the local community can be helpful in assessing its impact. This is because
in many cases, electricity generated from the project is fed into the general grid serving the
population in other areas (mostly urban). It can also be analysed whether the project developer
intends to supply electricity to local community at a cheaper rate in order to gain support for
the project.

The sub set of indicators under the main indicator grouping include:
 Share of electricity generated by the project supplied to the local community
 subsidised electricity to community
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6.4.2.1.4.

Education

As discussed earlier, access to energy and related services can have beneficial effects on the
education of the rural poor (see chapter 4, section 4.4). In general, the analysis can include
assessing impacts of small-scale CDM project on: time spent by children at schools; enhanced
quality of teaching and the school as a whole; time spent by children studying; children being
relieved of spending time collecting biomass fuels and economic benefits to the family by
children through assisting in some income generation activities.

The project specific impacts on education can include analysis of specific training received by
local workers and improved skill levels for operation and maintenance of project equipments.

The sub set of indicators under the main indicator grouping include:
 Impact on time spent by the children at schools
 Turn around in number of children attending school
 Impact on time spent by children studying at home
 Impact on economic benefits to the family by children through assisting in some
income generation activities

6.4.2.1.5.

Health

The socio-economic development of rural communities (apart from other factors) also relies
on the state of health of the rural population. It can be useful to analyse whether access to
energy services through implementing small-scale CDM projects can assist in terms of
improved health service delivery, reduced exposure to indoor air pollution, access to safe
potable water including access to latest health information updates.

The sub set of indicators under the main indicator grouping include:

 Improved health service delivery in the community
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 Reduced exposure to indoor air pollution
 Improved access to safe potable water
6.4.2.1.6.

Socio-economic and human development

As discussed in Chapter 4, section 4.5.1, access to energy and associated energy services can
help reduce poverty and raise income in many ways for the local community and region. The
impact analysis of the small-scale CDM project on income generation in turn facilitating
poverty alleviation and creation of livelihoods can include: financial payments to local
farmers for selling/hiring agricultural land for project implementation; traditional animal or
human power based farming substituted by modern machines powered by electricity; indirect
benefits such as resource and time savings including impacts on non-farm business aspects
and reduction in daily drudgery (especially for women and children).

The small-scale CDM projects can have beneficial impacts on improving the socio-economic
prospects of the youth in the community as a substitute to conventional farming activities.
This might also affect the level of self-confidence in the community and in turn can augment
the level of engagement in social networking and associations. The analysis of quality and
increase in quantity of social relations within the community in terms of number of social
associations created can be useful for assessing the one of the social dimensions of
sustainability.

The sub set of indicators under the main indicator groupings include:
 Improvement in the socio-economic prospects within the community
 Improved income generation
 Improved food security

6.4.2.1.7.

Distribution of benefits

It is envisaged that appropriate and proper distribution of income and other associated benefits
from the project can have a positive impact on the local sustainability of the project.
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Assessment of the potential project impacts on marginalised people in the community in
terms of income and employment generation can assist in understanding the project
contribution to poverty alleviation and distribution of benefits to the community.

The sub set of indicators under the main indicator groupings include:
 Impact on marginalised people in the community in terms of income and employment
generation

6.4.2.1.8.

Use of Local Resources

Sustainable development of a community also depends on the utilisation of all types of locally
available resources (physical, human and capital) by the project activity. An assessment of use
of local resources (human capital in particular) can provide insights into the degree to which
the project has been embodied in the local productive structure. This essentially means that if
the project is more inclined towards the local productive structure the more impact it has on
the socio-economic aspect of the community.
The sub set of indicators under the main indicator groupings include:
 Use of local resources (physical, human and capital) by the project.

6.4.2.1.9.

Environmental Aspects

Even though by virtue of their nature (using renewable resources), small-scale CDM projects
will generally be environmentally benign, an assessment of potential impact of the project on
the local and the global environment can assist in terms of evaluating the environmental
aspect of the project. Potential assessments can include: project impact on reduction/increase
in volume of food/crops grown in the community; impact on community forests in terms of
fuel wood saved or increased forest area; impact on quality and quantity of land used for
project; impact on quality and quantity of water; impact on local air pollution (including
indoor pollution) and reduction in GHG compared to baseline scenario.
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The sub set of indicators under the main indicator groupings include:
 Impact on volume of food/crops grown in the community
 Impact on community forests in terms of fuel wood saved or increased forest area
 Impact on quality and quantity of water
 Impact on local air pollution (including indoor pollution) (low/medium/high)

6.4.2.2.

PROCEDURAL SUSTAINABILITY INDICATORS

As discussed in section 6.4.2 the procedural sustainability which is essentially the perception
of sustainable development benefits by the key local stakeholders, plays a major role, towards
facilitating the project implementation. As the stakeholder acceptance of the project is directly
related to such perception, an assessment of perception of socio-economic and environmental
benefits by the community stakeholders is deemed essential.

As discussed in Chapter 3, as per the requirements of CDM projects, every potential emission
reduction project which intends to qualify under CDM needs to develop a Project Design
Document (PDD). The PDD also includes a section on ―Stakeholder Comments‖ where
details on how comments by local stakeholders have been invited and compiled on the smallscale CDM project activity, a summary of the comments received by stakeholders and report
on how due account was taken by the project developer of any comments received.

It is assumed that a detailed analysis of the stakeholder comments section of respective PDDs
of small-scale CDM project can be helpful in identifying how the project impacts are
distributed among the local community stakeholders. The key stakeholders who might be
impacted through the project can include: small-scale CDM project developers and investors;
local community; local government body; local NGOs, co-operatives and external
stakeholders.

The sub set of indicators under the main indicator groupings include:
 wide range of stakeholders consulted for the project sustainability benefit discussion
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 Stakeholder perception of the project activity contribution to sustainable development
of community
 Adequate mitigation measures proposed by the project developer on stakeholder
concerns

Table 6.6 provide a summary of the proposed indicators which will be used for analysis of
registered small-scale CDM projects for their sustainable development benefits (see chapter 7
for analysis). As the ‗stakeholder perception‘ is the only indicator under procedural
sustainability indicator grouping, for the convenience of impact assessment and analysis, a
combined indicator (Substantive and Procedural)

grouping has

been developed.
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Table 6.6: Sustainability development indicators for small-scale CDM projects Source: (own elaboration)
Proposed Sustainability
Employment generation

Urban Migration

Development Indicators and Sub-sets
number of jobs created



continuity of created jobs



number of jobs for young unemployed and women



number of job switches from farming to project activities sector



jobs created as supplementary source of income



type of employment created (skilled/unskilled)



Impact on halting migration



Reversal in migration trend



share of electricity generated by the project supplied to the local community



subsidised electricity to community



Impact on time spent by the children at schools



Turn around in number of children attending school



Impact on time spent by children studying at home



Impact on economic benefits to the family by children through assisting in some income generation activities



improved health service delivery



reduced exposure to indoor air pollution



access to safe potable water
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Access to electricity

Education

Health
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Improvement in the socio-economic prospects within the community



Improved income generation



Improved food security

Distribution of benefits



impacts on marginalised people in the community in terms of income and employment generation

Use of Local resources



use of local resources (physical, human and capital) by the project

Environmental Aspects



Impact on volume of food/crops grown in the community



Impact on community forests in terms of fuel wood saved or increased forest area



Impact on quality and quantity of water



Impact on local air pollution (including indoor pollution) (low/medium/high)



wide range of stakeholders consulted for the project sustainability benefit discussion



Stakeholder perception of the project activity contribution to sustainable development of community



Adequate mitigation measures proposed by the project developer on stakeholder concerns

Stakeholder comments and
perception
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Socio-economic and Human
development
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6.5

CONCLUSIONS

Developing countries had very high hopes and expectations on CDM and it was widely
welcomed initially due to envisaged delivery of the much awaited sustainable development
benefits (investments, technology transfer and poverty alleviation) to third world countries.
There were also concerns regarding the modalities and procedures to be determined and
adopted for the management of CDM projects (Cigaran and Iturregui 2004).

It can also be observed that CDM projects resulting in large emission reductions do not
always contribute to the sustainable development of the host countries. This means that the
large investment which goes into such projects gives benefits to the global community only
without local development benefits.

Several studies on assessing the development benefits of CDM projects have concluded that
the initial assumptions of the benefits obtainable through CDM have not been realistic
(Anagnostopoulos et al. 2004; Begg et al. 2003; Fichtner et al. 2002; Huq 2002; Kolshus et al.
2001; Markandya and Halsnaes 2002; Olhoff et al. 2004; Sutter 2003). These studies also
stressed the requirement for simple and efficient sustainability assessment methods.

The main point of contention is that there is no internationally accepted, common standard for
assessing sustainable development benefits from CDM projects. The host country DNAs are
required to establish sustainable development standards to assess the CDM projects.

Further, for most CDM projects, the decisions concerning sustainable development benefits
are usually made during the initial stage of project conception. Whilst the reduction in
emissions achieved through the project can be monitored continuously by the project
developer and verified and certified by the DOE, the sustainable development objectives or
goals, as indicated in the PDD for the CDM project, are usually never monitored, verified or
certified during the CDM project cycle.

An analysis of the current methodologies available to assess sustainable development impacts
of CDM projects inferred that most of the approaches are less practical in terms of quantifying
the actual impacts. The approaches seem to be too tedious and impracticable to be
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implemented on ground especially in case of rural community based small-scale CDM
projects, are not comprehensive and do not include the critical sustainable development
indicators in order to assess the impacts on rural, community based small-scale CDM
projects. It can be concluded that the existing approaches tend to be more consistent and
focused towards general sustainable development objectives on a regional or national level
and fall short in terms of addressing the actual issues involved in assessing the developmental
impacts on rural communities.

Based on the analysis results of the current methodologies available to assess sustainable
development impacts of CDM projects, a new framework for analysis of sustainable
development benefits of small-scale CDM projects (rural/community based) has been
developed based on the discussions in Chapter 4 and 5 on the role of energy access and
sustainable development of rural communities.

The developed framework for the analysis of sustainable development benefits for small-scale
CDM projects basically combines the substantive and procedural sustainability approaches as
the implementation of the small-scale CDM project can contribute to the three sustainability
dimensions at the community or regional level and the participation from local stakeholders
further facilitates the implementation process due to acceptance of the project by the
socioeconomic actors within the community or region.

According to the developed framework, implementation of any small-scale CDM project
(specifically access to energy and/or renewable energy projects) will result in several impacts
on the local community or region including the three dimensions of local sustainability
(economic, environmental and social). The framework assumes that small-scale CDM
projects (specifically access to energy and/or renewable energy projects) make use of local
resources to a large extent which in the long run is more sustainable and enduring as
compared to developmental process based on external resources.
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CHAPTER SEVEN

7.

Sustainable Development Analysis of Registered
Small Scale CDM Projects

7.1 Applying the Framework for Sustainable Development
Assessment
7.2 General Assessment of Registered Small-Scale CDM
Projects
7.3 Sustainable Development Analysis
7.4 Summary of General and Sustainable Development
Analysis for Registered Small-Scale CDM Projects
7.5 Discussion and Conclusions
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In this chapter, the indicators and the sub-sets developed in Chapter 6 are used to assess the
sustainable development benefits delivered by the selected registered small-scale CDM
projects.

 Section 7.1 provides a detailed overview on how the framework for sustainable
development assessment has been applied to investigate the potential sustainable
development benefits of small-scale CDM projects. This overview includes:


the development of a database of project information,



defining the sustainable development indicators (the indicator groupings and
indicator sub-sets),



scoring the indicators



assessing the limitations of the sustainable development analysis.

 Section 7.2 provides details of general assessment of the registered small-scale CDM
projects, which includes an assessment of country and technology projects registered,
project ownership status, emission reduction potential and the regional distribution of
projects. An analysis has also been done to assess the emission reduction contribution
from registered CDM projects (large and small scale) as compared to the actual host
country/regional emissions (2009) from non-annex 1 countries.

 Section 7.3 discusses the results from the sustainable development analysis for the
selected 500 small-scale registered CDM projects. Further, each set of indicators under
the respective indicator groupings has been analysed for potential impact on the local
community and region.

 Section 7.4 summarises the results of general analysis, CDM emission reduction
analysis and sustainable development analysis including the conclusions arrived at
based on the analysis results.
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7.1

APPLYING THE FRAMEWORK FOR SUSTAINABLE
DEVELOPMENT ASSESSMENT

7.1.1. Analysis of Project Design Documents

A database for all registered small-scale CDM projects (until May 2008) has been created
encompassing the key project details extracted from the respective PDDs (see attached disc).
Around 500 PDDs have been be analysed to capture the small-scale CDM project details. The
database includes:
 project background details;
 technology installed;
 capacity aspects;
 ownership status;
 contribution to sustainable development objectives of the host country;
 category of project under CDM;
 estimated emission reductions;
 monitoring aspects and
 stakeholder comments on the project.

The developed database then served as the primary information source to carry out the
sustainable development analysis of the 500 registered (as of May 2008) small-scale CDM
projects.

The PDDs have been chosen as the main data source due to several reasons. The PDDs are
supposed to contain authenticated information as these documents are validated by a
UNFCCC accredited third party (the Designated Operating Entity) and approved by the CDM
Executive Board. Also, accessing the PDDs is relatively straightforward as all the PDDs are
available for download on the UNFCCC web site (United Nations Framework Convention on
Climate Change 2009). Further, the Designated National Authorities in all the host countries
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issue a formal Letter of Approval to the CDM projects based on the sustainability screening
of the respective PDDs.

7.1.2. Defining the Sustainable Development Indicators

As discussed in Chapter 6, it is quite hard to arrive at a single, universally acceptable
definition for sustainable development. Keeping this in mind, however, and in order to
proceed with the analysis, this thesis will adopt the sustainability assessment framework
developed in section 6.4.

The proposed analysis attempts to avoid the typical drawbacks of existing methodologies and
approaches (see chapter 6.3). This has been done through minimising the information
requirements for sustainable development analysis to the extent possible. The proposed
framework is thought to be simple, straightforward and effective with minimum number of
indicators and a simplified scoring approach.

The first step has been to define the sustainable development indicators. A bottom-up as well
as top-down approach has been adopted for development of the indicators for sustainable
development assessment of small-scale CDM projects (see section 6.4 of Chapter 6). The
indicator groupings have been based on the potential sustainable development impacts as
described in the PDDs. The proposed indicators also takes into account the various indicators
that are being discussed in existing methodologies (see section 6.2, chapter 6).

Identifying and selecting an appropriate and minimum set of indicators having maximum
applicability to sustainability assessment for small-scale CDM projects was a challenging
task. The proposed indicators are a result of an iterative process alternating between a
literature study of existing indicators and an analysis of information actually available in the
PDDs .

As discussed in Chapter 6, the sustainable development indicator groupings proposed under
the current research are given in Table 7.1 below:
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Table 7.1: Sustainable Development Indicator Groupings
Sustainability Indicator Groupings (Substantive and
Procedural)

Employment generation

Migration

Access to electricity

Education

Health

Socio-economic and Human development

Distribution of Benefits

Use of Local Resources

Environmental Aspects

Stakeholder Comments and Perception

The sustainability indicator groupings (Substantive and Procedural) proposed above are
obviously too general to relate directly to information in the PDDs and thus a subset of
indicators has been proposed. These indicators cover a wide range of aspects, which will have
to be investigated in detail as to their applicability to the PDDs. As suggested by Farrell et al,
a way of proceeding here is by using indicators which can be used to quantify the documented
project description, to detect changes in indicators used, and to show cause-and-effect
relationships (Farrell and Hart 1998).
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Table 7.2 presents the indicator sub-sets developed for assessing the small-scale CDM
projects. It also includes impact assessment factors for these indicators. The definitions of the
proposed indicators have been discussed in detail in Chapter 6, section 6.4.2.
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Table 7.2: Sustainable Development Indicator Sub-Sets
Indicator Grouping
Employment generation

Urban Migration

Indicator Sub-sets

Impact Assessment Factor

Number of jobs generated



low/medium/high



Continuity of generated jobs



short term/long term



Jobs generated for young unemployed and women



low/medium/high



Jobs generated as supplementary source of income



Yes/No



job switches from farming to project activities sector



low/medium/high



type of jobs created



skilled/unskilled



Impact on halting migration



low/medium/high



Reversal in migration trend



Yes/No



Share of electricity generated by the project supplied to the local community



low/medium/high



subsidised electricity to community


Yes/No
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Access to electricity

Education

Health



Impact on time spent by the children at schools



low/medium/high



Turn around in number of children attending school



low/medium/high



Impact on time spent by children studying at home



low/medium/high



Impact on economic benefits to the family by children through assisting in
some income generation activities



low/medium/high



Improved health service delivery in the community



Yes/No
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Socio-economic and human
development



Reduced exposure to indoor air pollution



Yes/No



Improved access to safe potable water



Yes/No



Improvement in the socio-economic prospects within the community



low/medium/high



Improved income generation



Improved food security



Yes/No



Yes/No



Impacts on marginalised people in the community in terms of income and
employment generation



low/medium/high

Use of Local resources



Use of local resources (physical, human and capital) by the project



Yes/No

Environmental Aspects



Impact on volume of food/crops grown in the community



low/medium/high



Impact on community forests in terms of fuel wood saved or increased forest 
area

low/medium/high



Impact on quality and quantity of water

Impact on local air pollution (including indoor pollution)
Indicator Grouping Cont.
Stakeholder comments and
perception

Indicator Sub-sets



low/medium/high



low/medium/high

Impact Assessment Factor



wide range of stakeholders consulted for the project sustainability benefit
discussion



Yes/No



Stakeholder perception of the project activity contribution to sustainable
development of community



low/medium/high



Adequate mitigation measures proposed by the project developer on
stakeholder concerns



Yes/No
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Distribution of benefits
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7.1.3. Indicator Scoring

The indicators developed above need to be assessed against the potential sustainable
development benefits to determine the performance of the small-scale CDM project. All the
indicators have been scored in the range 0 to + 2. Table 7.3 below provides the scoring
pattern adopted for analysing the potential sustainable development benefits based on the
chosen indicators.

The indicators developed in Table 7.2 have been used to assess the performance of the 500
registered small-scale CDM projects (registered until May 2008). The developed assessment
criteria will assist in comparing the changes introduced by the small-scale CDM project
activity in terms of sustainable development in relation to the baseline scenario.

As mentioned earlier, the data and information to justify the scores for each of the indicators
has been based on the analysis of the Project Design Documents (PDDs) for each of the
registered individual small-scale CDM project. Each project registered under the UNFCCC
will have a PDD which contains details of potential sustainable development benefits
envisaged to be delivered by the project activity. In addition, the PDDs will also contain other
relevant project information such as technical description, environmental impacts, baseline
calculations and stakeholder comments.

While analysing the PDDs, a lack of information on the negative project impacts has not been
considered as a beneficial impact. For example, project developers tend to make general
statements such as ‗no impact on water, air or land‘; ‗socio-economic benefits‘; ‗environment
friendly‘ etc. These general statements are not considered as a benefit unless there is at least
some documented evidence with actual examples given. It is obvious that the developers of
the PDD would want their project to be seen in a favourable light so that it gets accepted; thus
an inherent bias exists in these documents that have to be filtered in terms of this analysis.
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Table 7.3: Sustainable Development Indicator Scoring Pattern
Indicator Grouping

Indicator sub-sets

Scoring








Number of jobs generated (low/medium/high)
Continuity of generated jobs ( short term/long term)
Jobs generated for young unemployed and women (low/medium/high)
Jobs generated as supplementary source of income (Yes/No)
job switches from farming to project activities sector (low/medium/high)
type of jobs created (skilled/unskilled)

Low ( 0)
Medium (+1)
High (+ 2)
Negative Effect (-1)
Yes ( + 2)
No ( 0)
Short term (+ 1)
Long term (+2)
Skilled (+2)
Unskilled (+1)

Migration




Impact on halting migration (low/medium/high)
Reversal in migration trend (Yes/No)

Low ( 0)
Medium (+1)
High (+ 2)
Negative Effect (-1)
Yes ( + 2)
No ( 0)

Access to electricity



Share of electricity generated by the project supplied to the local community
(low/medium/high)
subsidised electricity to community (Yes/No)

Low ( 0)
Medium (+1)
High (+ 2)
Negative Effect (-1)
Yes ( + 2)
No ( 0)

Impact on time spent by the children at schools (low/medium/high)
Turnaround in number of children attending school
(number/low/medium/high)
Impact on time spent by children studying (low/medium/high)
Impact on economic benefits to the family by children through assisting in
some income generation activities (low/medium/high)

Low ( 0)
Medium (+1)
High (+ 2)
Negative Effect (-1)
Yes ( + 2)
No ( 0)

Improved health service delivery in the community (Yes/No)
Reduced exposure to indoor air pollution (Yes/No)

Yes ( + 2)
No ( 0)



Education






Health
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Employment generation

192


Indicator Grouping Cont
Socio-economic and human
development

Improved access to safe potable water (Yes/No)

Indicator sub-sets





Scoring

Improvement in the socio-economic prospects of the youth in the community
as a substitute to conventional farming activities (Yes/No)
Impact on number of social associations created (low/medium/high)
Improved income generation (low/medium/high)
Improved food security (Yes/No)

Low ( 0)
Medium (+1)
High (+ 2)
Negative Effect (-1)
Yes ( + 2)
No ( 0)



Impacts on marginalised people in the community in terms of income and
employment generation(low/medium/high)

Low ( 0)
Medium (+1)
High (+ 2)
Negative Effect (-1)
Yes ( + 2)
No ( 0)

Use of Local resources



Use of local resources (physical, human and capital) by the project (Yes/No)

Yes ( + 2)
No ( 0)

Environmental Aspects




Impact on volume of food/crops grown in the community (low/medium/high)
Impact on community forests in terms of fuel wood saved or increased forest
area (low/medium/high)
Impact on quality and quantity of water (low/medium/high)
Impact on local air pollution (including indoor pollution) (low/medium/high)

Low ( 0)
Medium (+1)
High (+ 2)
Negative Effect (-1)

Wide range of stakeholders consulted for the project sustainability benefit
discussion (Yes/No)
Stakeholder perception of the project activity contribution to sustainable
development of community (low/medium/high)
Adequate mitigation measures proposed by the project developer on
stakeholder concerns (Yes/No)

Low ( 0)
Medium (+1)
High (+ 2)
Yes ( + 2)
No ( 0)



Stakeholder comments and
perception
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Distribution of benefits
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7.1.4. Limitations of the Approach

Apart from the earlier mentioned advantages, there are several inherent drawbacks associated
with considering information and data from the PDDs. There is no guarantee of the quality of
information and data relevant to sustainable development aspects in the PDDs. This is
because the PDDs only describe the potential sustainable development benefits and not the
actual monitored benefits associated with the project. In addition, as mentioned earlier, there
is an inherent bias in such documents to put forward a project that is likely to be registered
and thus meets the eligibility criteria.
Further, the very use of term ―sustainable development‖ in the context of assessment of
developmental benefits of CDM projects can be contentious in terms of development lasting
or continuing over the long term (Daly and Townsend 1993). It might be more appropriate in
the case of developing countries to use just ―developmental benefits‖ rather than sustainable
development benefits; or possibly development benefits which minimises environmental
damage. To avoid the contention that development cannot be sustainable forever the latter
suggestion is taken in this thesis as being synonymous with the term sustainable development
as used in the current PDDs (see chapter 5).
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7.2

GENERAL ASSESSMENT OF REGISTERED SMALL-SCALE
CDM PROJECTS

Before discussing the sustainable development analysis of the selected 500 registered smallscale CDM projects, a general analysis of these projects will be undertaken. This analysis will
provide a general overview of small-scale CDM projects in terms of country, region and
technology wise distribution, project ownership aspects, potential emission reductions
(country and technology) and penetration of small-scale CDM project across non-annex 1
countries. Further, a detailed analysis has also been carried out to assess the contribution of
the CDM projects towards emission reduction in non-annex 1 countries.

7.2.1.

Distribution of Registered Small-Scale CDM Projects

The Figure 7.1 provides an overview of the number of registered small-scale CDM projects
among the non-annex 1 (developing) countries. It is quite evident from the graph that only a
few of the larger non-annex 1 countries such as China, India, Brazil and Mexico have been
successful in capturing small-scale CDM projects (this is also true for large–scale CDM
projects). The failure of the smaller economies and Least Developed Countries (LDCs) to
establish CDM projects could be blamed on the fact that the CDM is still in its infancy in
most of these countries but more importantly it has failed to gain a foothold due to the
inherent drawbacks in the CDM modalities and procedures (see section 3.4).
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Figure 7.1: Registered Small-Scale CDM Projects in Non-Annex 1 Countries (May 2008)

Figure 7.2 provides an overview of the regional distribution of the registered small-scale
CDM projects. It should be noted that around 66% of the registered small-scale CDM projects
(330 from 500 assessed projects) are located in Asia, followed by 32% in Latin America. The
remaining 2% of the registered projects are located in Africa, Europe and Oceania. This
assessment supports the critics‘ arguments (see section 3.5) that the mechanism has virtually
bypassed the smaller, least developed countries (LDCs) especially in Africa. In such
countries, small-scale renewable energy and energy efficiency projects, which are needed to
meet the urgent needs of rural people by alleviating poverty and fostering livelihood
development, are facing challenges due to the low carbon savings potential per installation on
a household scale.
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Figure 7.2: Regional Distribution of Registered Small-Scale CDM Projects

Globally, around 147 Non-Annex 1 countries have ratified the Kyoto Protocol. Further, as
seen in Figure 7.3, only around 21% (31 countries) of the Non Annex 1 countries actually had
a registered small-scale CDM project in their country to date. This implies that close to 80%
of the Non-Annex 1 countries are yet to develop a CDM project. Additionally, the larger NonAnnex 1 countries, (by number of registered small-scale CDM projects) such as China, India,
Brazil and Mexico, hold around 76% of all the registered small-scale CDM projects. This
analysis further signifies the failure of CDM penetration and development in small non-annex
1 countries and LDCs.
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Figure 7.3: Percentage of Registered Small-Scale CDM projects
Figure 7.4 shows the assessment of distribution of registered small-scale CDM projects based
on the technology used. Micro hydro and small hydro projects are the front runners with
around 28% (133 of 500) registered small-scale CDM projects followed by biomass energy
projects (which include combustion, gasification, cogeneration and biogas) accounting for
around 26% (127 of 500). The only other major technology is methane recovery with around
22% of the registered projects. Projects registered under other technologies such as energy
efficiency, wind, fuel switch, waste heat recovery and municipal solid waste processing
account for 1-10% of the 500 assessed projects. It is also noteworthy that there is only one
registered small-scale CDM project in the category of Solar PV, Solar Thermal, Solar Water
heating and Solar Home PV Systems.
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Figure 7.4: Distribution of Registered Small-Scale CDM Projects Based on Technology
Employed
The assessment results, in terms of ownership status of the registered small-scale CDM
projects, can be seen in Figure 7.5. It can be observed that around 94% (470 of 500 assessed)
of the registered projects are owned by the private sector, which includes corporate and multinational companies. The remaining 6% of the registered projects are owned by the public
sector, governments, funding agencies and so on. The assessment indicates the lack of access
to CDM knowledge among the majority of non-private project developers including a
knowledge of the complexities in the CDM modalities and procedures.

Figure 7.5: Ownership Status of Registered Small-Scale CDM Projects
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7.2.2. Potential Emission Reductions from Small-scale CDM Projects

In terms of emission reductions, small-scale biomass energy projects (which include
combustion, gasification, cogeneration and biogas) appear to have good potential,
contributing to an estimated 52 MtCO2e annually (see Figure 7.6). Micro/small hydro
projects are envisaged to reduce around 27 Mt CO2e annually followed by methane recovery
projects (15 Mt CO2e annually), composting (8 Mt CO2e annually) and energy efficiency
projects (5 Mt CO2e annually).

Figure 7.6: Potential Emission Reductions from Registered Small-Scale CDM Projects

7.2.3. CDM Emission Reduction Analysis

This section discusses the contribution of CDM towards mitigating emissions in non-annex 1
countries.
The assessment was carried out using the data from the EIA, specifically world CO2
emissions 1980-2006 (EIA 2008), average annual growth in emissions (EIA 2009) and the
CDM pipeline overview database (UNEP Risoe Centre on Energy 2009).
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Using the base data for world emissions for 2006, emission data for the non-annex 1 countries
were projected for 2009 and 2020 using the average annual growth in emissions data.

7.2.3.1.

ANALYSIS OF THE CURRENT SCENARIO (2009)

Table 7.4 below provides the detailed CDM emission reduction analysis for the host countries
and for regions for 2009.
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Table 7.4: Host Countries CDM Emission Reduction Analysis (2009) Source EIA

Host country for
CDM projects
Argentina
Bolivia
Brazil
Chile

Average Annual
Growth in
Emissions (%)
1.10%
1.10%
2.50%
1.10%

Host Country CO2
Emissions for 2009
(Million t CO2)
167.60
12.82
406.25
66.96

Actual Emission
Reductions Achieved
through CDM by 2009
(Million t CO2 e)
2.35
0.93
36.12
3.99

Percentage CDM Emission
Reduction Vs Projected 2009
Emissions
1.40%
7.25%
8.89%
5.96%

62.04
5.76
28.64
17.42
25.46
6.28
11.23
1.65
7.46
12.03
435.6
4.57
14.43
3.76
29.93
6.36
42.74
0.32
0.65
6017.69
1.33
1293.17
280.36

1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
2.70%
2.70%
2.70%
2.80%
2.70%
2.10%
2.70%

64.11
5.95
29.60
18.00
26.31
6.49
11.60
1.71
7.71
12.43
450.13
4.72
14.91
3.89
30.93
6.57
46.30
0.35
0.70
6537.46
1.44
1376.36
303.69

0.59
0.02
0.17
0.00
0.55
0.42
0.85
0.00
0.28
0.17
6.08
0.53
0.00
0.00
0.19
0.04
0.00
0.00
0.00
168.63
0.02
72.19
0.33

0.92%
0.34%
0.57%
0.00%
2.09%
6.47%
7.32%
0.00%
3.63%
1.37%
1.35%
11.22%
0.00%
0.00%
0.61%
0.61%
0.00%
0.00%
0.00%
2.58%
1.39%
5.24%
0.11%
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Colombia
Costa Rica
Cuba
Dominican Republic
Ecuador
El Salvador
Guatemala
Guyana
Honduras
Jamaica
Mexico
Nicaragua
Panama
Paraguay
Peru
Uruguay
Bangladesh
Bhutan
Cambodia
China
Fiji
India
Indonesia

Host Country CO2
Emissions for 2006
(Million t CO2)
162.19
12.41
377.24
64.8
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Laos PDR
Malaysia

Host country for
CDM projects Cont.

2.70%
2.70%

0.63
177.14

0.00
0.67

0.00%
0.38%

Host Country CO2
Emissions for 2006
(Million t CO2 )

Average Annual
Growth in
Emissions (%)

Host Country CO2
Emissions for 2009
(Million t CO2 )

Actual Emission
Reductions Achieved
through CDM by 2009
(Million t CO2 e)

Percentage CDM Emission
Reduction Vs Projected 2009
Emissions

8.45
3
125.59
4.66
72.39
141.1
514.43
12.14
245.04
91.62
4.69
10.34
39.82
8.91
4.66
213.5
7.17
3.11
7.53
7.36
120.84
7.16
0.26
2.51
151.62
4.88
5.13

2.70%
2.70%
2.70%
2.70%
2.70%
2.70%
2.70%
2.70%
2.70%
2.70%
0.80%
0.80%
0.80%
0.80%
0.80%
0.80%
0.80%
0.80%
0.80%
0.80%
0.80%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%

9.15
3.25
136.04
5.05
78.41
152.84
557.23
13.15
265.43
99.24
4.80
10.59
40.78
9.13
4.77
218.67
7.34
3.19
7.71
7.54
123.76
7.49
0.27
2.62
158.55
5.10
5.36

0.00
0.00
1.72
0.22
0.10
0.00
46.74
0.18
0.82
4.49
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.86
0.00
0.00

0.00%
0.00%
1.26%
4.36%
0.13%
0.00%
8.39%
1.37%
0.31%
4.52%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
2.43%
0.00%
0.00%
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Mongolia
Nepal
Pakistan
Papua New Guinea
Philippines
Singapore
South Korea
Sri Lanka
Thailand
Vietnam
Albania
Armenia
Azerbaijan
Cyprus
Georgia
Kyrgyzstan
Macedonia
Malta
Moldova
Tajikistan
Uzbekistan
Cameroon
Cape Verde
Congo DR
Egypt
Equatorial Guinea
Ethiopia

0.58
163.53
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Ghana
Ivory Coast

Host country for
CDM projects
Cont.

1.50%
1.50%

7.62
6.59

0.00
0.00

0.00%
0.00%

Host Country CO2
Emissions for 2006
(Million t CO2 )

Average
Annual Growth
in Emissions
(%)

Host Country CO2
Emissions for
2009 (Million t CO2
)

Actual Emission
Reductions Achieved
through CDM by 2009
(Million t CO2 e)

Percentage CDM Emission
Reduction Vs Projected
2009 Emissions

10.79
0.54
2.59
0.76
4.04
34.53
4.98
101.07
0.83
5.73
443.58
1.04
4.68
20.98
1.73
2.57
471.48
67.33
19.89
54.17
51.08

1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.90%
1.90%
1.90%
1.90%
1.90%

11.28
0.56
2.71
0.79
4.22
36.11
5.21
105.69
0.87
5.99
463.84
1.09
4.89
21.94
1.81
2.69
498.87
71.24
21.05
57.32
54.05

0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.00
1.14
0.00
0.00
0.00
0.00
0.00
0.00
0.27
0.00
22.00
0.00

0.00%
0.00%
0.00%
0.00%
0.00%
0.08%
0.00%
0.00%
0.00%
0.00%
0.25%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.38%
0.00%
38.38%
0.00%

149.52

1.90%

158.21

0.00

0.00%
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Kenya
Liberia
Madagascar
Mali
Mauritius
Morocco
Mozambique
Nigeria
Rwanda
Senegal
South Africa
Swaziland
Tanzania
Tunisia
Uganda
Zambia
Iran
Israel
Jordan
Qatar
Syria
United Arab
Emirates

7.29
6.3
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Figure 7.7: Emission Reductions Achieved in Latin America through CDM (2009)
As seen in Figure 7.7, presently the contribution of CDM towards emission reductions is not
very significant in Latin America compared to the projected host region growth in CO2
emissions for 2009. Only a few economies in transition such as Brazil, Nicaragua and Chile
appear to have a marginal impact on host country emission reductions through the CDM. At
the host country level, Nicaragua has the highest percentage (11.22%) of emission reductions
through CDM (calculated against the host country projected emissions for 2009) followed by
Brazil (8.89%), Bolivia (7.25%) and Chile (5.96%). For the rest of the host countries in the
region, emission reductions through CDM are insignificant compared to current emissions
levels. This discrepancy could be attributed as due to the high transaction costs, complex
bureaucratic procedures involved, lack of in-country CDM technical competency, size of the
projects, to name a few (see section 3.4.11).
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Figure 7.8: Emission Reductions Achieved in Asia-Pacific through CDM (2009)

In Asia-Pacific, even though CDM has picked up momentum in terms of the highest number
of registered projects, it has failed to deliver emission reductions when compared to the
current emissions level from the host region (see Figure 7.8). China is currently the world‘s
largest emitter (6017.69 million tonnes of CO2e). As the world leaders in terms of CDM
development and implementation, the CDM emission reduction contribution from these two
host countries is only 2.58% and 5.24% respectively. The rest of the countries in the region
are still in the nascent stages of developing CDM projects and face similar kinds of issues and
barriers as discussed for the Latin American region.

.
Figure 7.9: Emission Reductions Achieved in Europe and Central Asia through CDM (2009)
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As seen in Figure 7.9, currently no CDM emission reduction credits (CERs) have been issued
to host countries from the European and Central Asian regions. Even though there are some
potential CDM projects in the pipeline from the region, the emission reduction contribution
from them is not envisaged to be very significant.

Figure 7.10: Emission Reductions Achieved in Africa through CDM (2009)

The situation is not very different for the African region as seen in Figure 7.10. Only Egypt
(2.43%) and South Africa (0.45%) figure in the list of host countries achieving some CDM
emission reductions. This region, as discussed in section 3.4.11, has been virtually bypassed
in terms of CDM development, mainly due to the size of the available (very small-scale)
projects which have not resulted in large, high CER volume projects.

On a regional scale, carbon off-sets through the CDM appear to have failed to mitigate current
emission levels. As seen in Table 7.5 and Figure 7.12, the Latin American region with a CDM
emission reduction contribution of 3.95% leads the group followed by Asia and Pacific with
3.03%. The contribution from other regions appears to be insignificant.
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Table 7.5: Host Region CDM Emission Reduction Analysis (2009)
Actual Emission
Reductions
Host Country
Host Region
Achieved
CO2 Emissions Average Annual CO2 Emissions through CDM
Host region for
for 2006
Growth in
for 2009
by 2009
CDM projects (Million t CO2) Emissions (%) (Million t CO2) (Million t CO2e)
1289.26
1.10%
1348.70
53.27
Latin America
9018.79
2.70%
9763.87
296.10
Asia and Pacific
Europe and
427.93
0.80%
438.28
0.00
Central Asia
825.59
1.50%
863.30
5.03
Africa
813.47
1.90%
860.72
0.49
Middle East

Actual CDM
Emission
Reduction Vs
Projected 2009
Emissions
3.95%
3.03%
0.00%
0.58%
0.06%

Figure 7.12: Regional CDM Emission Reductions (2009)

7.2.3.2.

ANALYSIS OF A POSSIBLE 2020 SCENARIO

Table 7.6 below provide the detailed CDM emission reduction analysis for the host countries
and the region as a whole for 2020.
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Table 7.6: Host Countries CDM Emission Reduction Analysis (2020)
Average Annual Growth
in Emissions (%)
1.10%
1.10%
2.50%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
1.10%
2.70%
2.70%
2.70%
2.80%
2.70%
2.10%
2.70%
2.70%
2.70%

Projected Avg Annual
Emissions for 2020
(Million t CO2)
189.03
14.46
533.03
75.53
72.31
6.71
33.38
20.30
29.67
7.32
13.09
1.92
8.69
14.02
507.70
5.33
16.82
4.38
34.88
7.41
62.06
0.46
0.94
8857.95
1.93
1729.88
407.10
0.84
237.46

Potential Emission
Reduction by CDM
Projects by 2020 (Million t
CO2e)
57.95
9.48
389.45
86.63
53.11
5.30
5.94
10.18
35.18
8.42
15.98
0.57
11.31
2.84
159.54
8.30
13.62
0.46
60.32
6.12
3.11
0.37
5.54
4405.95
0.39
1162.77
120.11
2.16
93.06

Percentage CDM
Emission Reduction Vs
Projected 2020 Emissions
30.66%
65.53%
73.06%
114.70%
73.45%
79.00%
17.80%
50.15%
118.55%
115.06%
122.06%
29.47%
130.12%
20.26%
31.42%
155.78%
80.97%
10.51%
172.91%
82.55%
5.01%
79.63%
587.30%
49.74%
20.13%
67.22%
29.50%
256.24%
39.19%
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Host country for
CDM projects
Argentina
Bolivia
Brazil
Chile
Colombia
Costa Rica
Cuba
Dominican Republic
Ecuador
El Salvador
Guatemala
Guyana
Honduras
Jamaica
Mexico
Nicaragua
Panama
Paraguay
Peru
Uruguay
Bangladesh
Bhutan
Cambodia
China
Fiji
India
Indonesia
Laos PDR
Malaysia

Host Country CO2
Emissions for 2006
(Million t CO2)
162.19
12.41
377.24
64.8
62.04
5.76
28.64
17.42
25.46
6.28
11.23
1.65
7.46
12.03
435.6
4.57
14.43
3.76
29.93
6.36
42.74
0.32
0.65
6017.69
1.33
1293.17
280.36
0.58
163.53
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Mongolia

2.70%

12.27

Host Country CO2
Emissions for 2006
(Million t CO2)
3
125.59
4.66
72.39
141.1
514.43
12.14
245.04
91.62
4.69
10.34
39.82
8.91
4.66
213.5
7.17
3.11
7.53
7.36
120.84
7.16
0.26
2.51
151.62
4.88
5.13
7.29
6.3
10.79

Average Annual Growth
in Emissions (%)
2.70%
2.70%
2.70%
2.70%
2.70%
2.70%
2.70%
2.70%
2.70%
0.80%
0.80%
0.80%
0.80%
0.80%
0.80%
0.80%
0.80%
0.80%
0.80%
0.80%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%

Projected Avg Annual
Emissions for 2020
(Million t CO2)
4.36
182.36
6.77
105.12
204.89
746.99
17.63
355.81
133.04
5.24
11.56
44.52
9.96
5.21
238.70
8.02
3.48
8.42
8.23
135.10
8.82
0.32
3.09
186.76
6.01
6.32
8.98
7.76
13.29

3.06
Potential Emission
Reduction by CDM
Projects by 2020 (Million t
CO2e)
1.90
44.63
2.79
34.94
6.86
240.88
5.87
71.48
61.91
0.64
3.80
42.55
4.82
7.15
0.00
0.63
0.20
10.25
0.00
27.66
1.51
1.10
15.35
41.33
0.00
0.41
22.40
6.15
8.27

24.96%
Percentage CDM
Emission Reduction Vs
Projected 2020 Emissions
43.61%
24.47%
41.22%
33.24%
3.35%
32.25%
33.30%
20.09%
46.53%
12.24%
32.91%
95.57%
48.43%
137.23%
0.00%
7.84%
5.77%
121.69%
0.00%
20.47%
17.14%
343.82%
496.46%
22.13%
0.00%
6.54%
249.49%
79.30%
62.23%
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Host country for
CDM projects Cont.
Nepal
Pakistan
Papua New Guinea
Philippines
Singapore
South Korea
Sri Lanka
Thailand
Vietnam
Albania
Armenia
Azerbaijan
Cyprus
Georgia
Kyrgyzstan
Macedonia
Malta
Moldova
Tajikistan
Uzbekistan
Cameroon
Cape Verde
Congo DR
Egypt
Equatorial Guinea
Ethiopia
Ghana
Ivory Coast
Kenya

8.45
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Liberia
Madagascar

1.50%
1.50%

0.67
3.19

Host Country CO2
Emissions for 2006
(Million t CO2)
0.76
4.04
34.53
4.98
101.07
0.83
5.73
443.58
1.04
4.68
20.98
1.73
2.57
471.48
67.33
19.89
54.17
51.08
149.52

Average Annual Growth
in Emissions (%)
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.50%
1.90%
1.90%
1.90%
1.90%
1.90%
1.90%

Projected Avg Annual
Emissions for 2020
(Million t CO2)
0.94
4.98
42.53
6.13
124.49
1.02
7.06
546.38
1.28
5.76
25.84
2.13
3.17
613.62
87.63
25.89
70.50
66.48
194.60

0.72
0.49
Potential Emission
Reduction by CDM
Projects by 2020 (Million t
CO2e)
1.62
0.99
6.02
0.59
71.70
1.27
1.42
50.61
0.77
5.06
6.90
3.36
1.50
7.40
29.42
7.68
34.00
1.52
5.68

107.51%
15.22%
Percentage CDM
Emission Reduction Vs
Projected 2020 Emissions
173.40%
19.99%
14.14%
9.67%
57.59%
124.66%
20.15%
9.26%
59.90%
87.82%
26.69%
157.49%
47.38%
1.21%
33.57%
29.68%
48.23%
2.29%
2.92%
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Host country for
CDM projects Cont.
Mali
Mauritius
Morocco
Mozambique
Nigeria
Rwanda
Senegal
South Africa
Swaziland
Tanzania
Tunisia
Uganda
Zambia
Iran
Israel
Jordan
Qatar
Syria
United Arab Emirates

0.54
2.59
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Figure 7.13: Potential Emission Reductions in Latin America through CDM (2020)

As seen in Figure 7.13, the host countries in the Latin American region are poised to mitigate
a significant volume of emissions through CDM by 2020. It is to be noted that in the 2009
scenario analysis, key host countries in the region such as Nicaragua, Brazil, Mexico and
Chile hardly managed to achieve 10% emission reduction contribution through the CDM.
However, the projected CDM data (UNEP Risoe Centre on Energy 2009) and the analysis
results for 2020 scenario indicate that these countries are poised for staggering growth (more
than 10 fold in some cases) in CDM emission reductions. There are even examples where the
projected CDM emission reductions are envisaged to surpass the actual growth in emissions
for the host countries (e.g. Chile, Ecuador, El Salvador) by 2020. It is likely that the projected
scenarios are optimistic.
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Figure 7.14: Potential Emission Reductions in Asia-Pacific through CDM (2020)
As seen in Figure 7.14, China, the world‘s largest emitter, appears to be able to mitigate
around 50% of its 2020 projected emissions through the CDM. India is poised to achieve
around 68% CDM emission reductions. Most of the other host countries in the region
envisage a CDM emission reduction contribution in the range of 20-50% of the projected
2020 emissions. Again, these results appear dubious and set overly optimistic and unrealistic
goals.

Figure 7.15: Potential Emission Reductions in Europe and Central Asia through CDM (2020)
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The results from the analysis indicates that the CDM is envisaged to do more modestly in the
European and Central Asian regions where it is projected to be established by 2020. It is also
to be noted that in the 2009 scenario, the CDM emission reduction contribution was nil from
this region (Figure 7.15).

Figure 7.16: Potential Emission Reductions in Africa through CDM (2020)

As observed in Figure 7.16, the host countries in Africa are poised to see the maximum
growth in CDM projects resulting in substantial emission reductions by 2020. As discussed
earlier (section 3.4), Africa is the most bypassed region in terms of CDM penetration and
implementation. It is, however, not clear how such a gigantic jump in CDM penetration can
be achieved within the current CDM modalities and procedures with the prevailing issues and
concerns.

Based on the analysis, on a regional scale, carbon offsets through the CDM appear to be able
to play a significant role in terms of mitigating current emission levels by 2020. As seen in
Table 7.7 and Figure 7.17, the Latin American region with a CDM emission reduction
contribution of just over 60% leads in percentage reductions followed by Asia and Pacific
with just over 50%. The CDM emission reduction contribution in other regions appears to be
in the range of around 10-25%. However, as indicated earlier, there are several inherent
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drawbacks and concerns associated with the current structure, modalities and procedures of
CDM which could present significant barriers to the projected CDM growth.

Table 7.7: Host Region CDM Emission Reduction Analysis (2020)

Host region for
CDM projects
Latin America
Asia and Pacific
Europe and
Central Asia
Africa
Middle East

Potential
Projected Avg.
Emission
Potential CDM
Host Country
Annual
Reduction by
Emission
CO2 Emissions Average Annual Emissions for
CDM Projects
Reduction v
for 2006
Growth in
2020 (Million t by 2020 (Million Projected 2020
(Million t CO2) Emissions (%)
CO2)
t CO2e)
Emissions
1289.26
1.10%
1561.75
940.69
60.23%
9018.79
2.70%
12403.51
6304.71
50.83%
427.93
825.59
813.47

0.80%
1.50%
1.90%

475.86
998.96
1029.85

97.7
249.55
85.69

Figure 7.17: Regional CDM Emission Reductions (2020)

20.53%
24.98%
8.32%
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Figure 7.18: Actual and Potential Regional CDM Emission Reductions (2020)

Looking at the issues and constraints associated with the CDM and associated modalities and
procedures (discussed in section 3.4.11 to 3.4.13 and earlier in the section), the projected
CDM emission reduction data and results for 2020 seem to be highly ambitious and
impracticable. (Figure 7.18).

It is also noteworthy to understand that the CDM emission reduction data used for 2009
analysis are the actual emission reduction achieved (CERs issued by CDM EB) but the 2020
data includes also the CDM projects in the pipeline (at validation, requesting registration and
registered projects). It is quite evident that, for the 2020 scenario, all the CDM projects in
pipeline will not be registered at the CDM EB due to failures in adhering to the strict CDM
modalities and procedures. It thus appears to be a case of considerable wishful thinking on
behalf of the scenario developers.
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7.3

SUSTAINABLE DEVELOPMENT ANALYSIS

Based on the framework for sustainable development assessment developed and discussed
earlier (section 6.4 and 7.1), the sustainable development analysis for the selected 500 smallscale registered CDM projects will be documented in this section. As discussed earlier in the
chapter, the analysis is limited by the nature of available information from the PDDs
including the procedure for defining and applying the sustainable development indicators with
appropriate scoring. The limitations of the current research approach have already been
discussed.

The key aspect to note is that because the PDDs do not provide actual quantified data with
which to analyse each of the indicator sub-sets, the analysis has had to be based on the
attributed scale of impact of the indicators for the selected small-scale registered CDM
projects, as described in the sustainable development contribution section.

The sustainable development analysis will now be discussed, based on the indicator groupings
consisting of the sub-set of indicators which are assessed against the project‘s sustainable
development impacts on the local region or community. However, it should be noted that,
even though projects like Solar Home Systems, Solar Thermal Systems, Solar PV and
Municipal Solid Waste Processing show a high level impact (100%) in the analysis results,
these values are not easily comparable due to the very few number of projects under these
categories (1 or 2 each) . As the impact levels and results for these projects are dependent on
one or two project activity (sample size = 1 or 2), the indicator profile may change completely
once the number of projects registered in those category increases. Hence the analysis does
not take into consideration the impact of the above project categories; however, the analysis
graphs include their results.

217

7.3.1. Employment Generation

The selected registered small-scale CDM projects were analysed for potential beneficial
impacts on the employment generation aspects for the local community. The grouping under
―Employment Generation‖ consists of six indicators which were scored as discussed in
section 7.1.3.

The indicators and the scoring pattern are given below
.


Impact on potential jobs generated by the project activity [high (score 2)/medium
(score 1)/low (score 0)]



Continuity of generated jobs [short term (score 1) or long term jobs (score 2)]



Impact on jobs generated for young unemployed and women in the
community/region [high (score 2)/medium (score 1)/low (score 0)]



Jobs generated as supplementary source of income to farmers [yes (score 2) no
(score 0)]



Impact on job switches from farming to project sector activities [high (score
2)/medium (score 1)/low (score 0)]



Types of jobs created [skilled (score 2) unskilled (score 1).

As seen in Figure 7.19, the impact on potential jobs generated by the small-scale CDM
project activity infers that micro/small hydro projects with about 28% of the projects followed
by composting projects (20%), biomass projects (18% ) and fuel switch projects (13%) have
high potential for job creation. Projects from other significant (having sample size >5) project
sectors (methane recovery, energy efficiency and wind) appear to have medium impact on job
creation potential with a number of projects generating impact varying in the range of 3080%.

In general, the analysis shows that the job generation potential across all the small-scale CDM
project sectors appears to have low-medium impact.
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Figure 7.19: Impact on Potential Jobs Created

According to Figure 7.20, 20% of the composting projects contribute to the creation of long
term jobs, followed by micro/small hydro projects (19%), biomass projects (13%) and fuel
switch projects (6%). Methane recovery projects lead the short term job creation prospects
with 74% of the projects contributing, followed by biomass (55%), micro/small hydro (46%),
wind (37%) and fuel switch (25%) projects. Overall, most of the jobs generated appear to be
short term in nature except for some minor exceptions as discussed above.
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Figure 7.20: Impact on Continuity of Potential Jobs

Most of the project sectors appear to have low to medium impact in terms of generating
employment (including long term employment) for young unemployed people and women in
the community. Only a small percentage of projects under biomass (7%), fuel switch (6%)
and micro/small hydro (4%) appear to have a high impact. (Figure 7.20)

In general, the small-scale CDM projects across the entire project sectors appear to have no
or a very little impact on job creation for the unemployed youth and women in the community
(Figure 7.21)
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.
Figure 7.21: Impact on Job Generation Potential for Unemployed Youth and Women
The results for assessing the potential of small-scale CDM projects in terms of creating jobs
as supplementary source of income to conventional farming indicate that (Figure 22) biomass
(49%), fuel switch (38%) and micro/small hydro (37%) projects tend to have good potential.
However, methane recovery (96%), composting (100%), wind (90%) and energy efficiency
(89%) projects fall short in benefiting the local community through generation of jobs
supplementary to conventional farming activities. In general, the impact level has been
considered as low to medium.
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Figure 7.22: Impact on Generation of Potential Jobs as Supplementary Income

Most of the small-scale CDM project sectors appear (Figure 7.23) to have low or no impact in
terms of potential job switch from conventional farming to project sector activities. Only a
marginal medium impact on job switch can be noticed under biomass (39%), micro/small
hydro (28%) and fuel switch (19%) project categories. Overall the impact level can be
considered to be low.
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Figure 7.23: Impact on Potential Jobs Switch to Project Sector

Skilled jobs for the local people in the project activity sectors are envisaged to be created
under composting (100%), biomass (30%), fuel switch (25%) and micro/small hydro (23%)
categories. As a whole most of the jobs created appears to be of unskilled in nature (Figure
7.24).
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Figure 7.24: Impact on Type of Potential Jobs Created (Skilled/Unskilled)

7.3.1.1.

SUMMARY OF EXPECTED IMPACTS ON EMPLOYMENT

GENERATION

The results from the analysis on the employment generation prospects from registered smallscale CDM projects indicate that apart from a few project sectors (biomass, fuel switch and
micro/small hydro) most of the other project sectors do not fare well in terms of having any
beneficial impact on employment. On average, around 40% of biomass, micro/small hydro
and fuel switch projects appear to have a high impact on creation of jobs as a supplementary
source of income to conventional farming. These project sectors also tend to have mediumhigh impact in terms of number of jobs created, continuity and type (skilled/unskilled) of
created jobs.

It can also be noticed that the other project sectors such as methane recovery, composting,
energy efficiency and wind have low to medium impact in terms of employment generation
potential as assessed, based on the developed indicators under the small-scale CDM projects.
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Based on the above analysis, the potential beneficial impacts of the registered small-scale
CDM projects on the employment generation aspects for the local community are summarised
below:

Table 7.8: Potential Beneficial Impacts on Employment Generation
Indicator
Impact on potential jobs generated by the project
activity
Continuity of generated jobs
Impact on jobs generated for young unemployed and
women in the community/region
Jobs generated as supplementary source of income to
farmers
Impact on job switches from farming to project
sector activities
Types of jobs created
Overall Impact on Employment Generation

Impact
Low to Medium

Score
0 to 1

Low to Medium
Low to Medium

0 to 1
0 to 1

Low to Medium

0 to 1

Low

0

Low
Low to Medium

0
0 to 1

7.3.2. Migration

In this section, the selected 500 registered small-scale CDM projects were analysed to identify
potential beneficial impacts on the migration aspects for the local community. The grouping
under ―Migration‖ consists of two indicators which were scored as discussed in section 7.1.3.

The indicators and the scoring pattern are given below.



Impact on halting migration by the project activity [high (score 2)/medium
(score 1)/low (score 0)]



Reversal in migration trend [No (score 0) or Yes (score 2)]

The results from the analysis indicate (Figure 7.25) that most of the project sectors expect to
have a low-medium impact in terms of halting migration of local people from the rural area
where the project is located to urban areas. Only a limited number of projects in a few project
sectors, such as biomass (17%), micro/small hydro (7%) and methane recovery (5%),
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contribute towards a higher impact on halting migration. In general, the impact can be
considered as low to medium.

Figure 7.25: Potential Impact on Halting Migration from Rural to Urban Areas

Only a marginal number of projects in the sectors such as biomass (35%), methane recovery
(26%), micro/small hydro (16%) and fuel switch (13%) have managed to generate a medium
impact. As a whole the impact level in terms of reversing the migration trend would be
considered as nil or very low (Figure 7.26).
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Figure 7.26: Potential Impact on Reversing the Migration Trend

7.3.2.1.

SUMMARY OF EXPECTED IMPACTS ON MIGRATION

It can be observed from the above analysis that only a few projects under biomass (15%),
methane recovery (26%), fuel switch (13%) and micro/small hydro (16%) manage to create a
noticeable impact towards halting migration for the local community. The results are similar
in the case of reversing the migration trend. Even though some of the other project categories
such as composting, energy efficiency and wind tend to have medium impact in terms of
halting migration, overall it appears that small-scale CDM projects have a low level of impact
on migration aspects of local community and region.

Based on the analysis, the potential beneficial impacts of the registered small-scale CDM
projects on the migration aspects for the local community are summarised below:
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Table 7.9: Potential Beneficial Impacts on Migration
Indicator

Impact

Score

Impact on halting migration by the project activity

Low to Medium

0 to 1

Reversal in migration trend

Nil

0

Overall Impact on Migration

Low

0

7.3.3. Access to Electricity

This section analyses the selected 500 registered small-scale CDM projects in order to
identify potential beneficial impacts from access to electricity due to the project activity for
the local people and community. The grouping under ―Access to Electricity‖ consists of two
indicators which were scored as discussed in section 7.1.3.

The indicators and the scoring pattern are given below.



Share of electricity generated by the project supplied to the local community
[high (score 2)/medium (score 1)/low (score 0)]



Subsidised electricity to local community [No (score 0) or Yes (score 2)]

Figure 7.27 shows that, the majority of the projects in all the project sectors appear to have a
negligible impact in terms of supplying the electricity generated by the project to the local
communities. However, a few projects under micro/small hydro (24%), biomass (11%) and
methane recovery (2%) category have been successful in terms of creating a high impact on
community electricity supply. As a whole the impact has been considered as low.
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Figure 7.27: Potential Impact on Local Community Electricity Supply

In terms of supplying subsidised electricity to the local community, the projected impact is by
and large low across the project sectors (Figure 7.28). It can also be observed that less than
10% of the projects under biomass, micro/small hydro and wind sectors manage to generate a
medium impact in terms of providing subsidised electricity to the local population. In general,
the impact can be considered as low.

Figure 7.28: Potential Impact on Subsidised Electricity to Local Community
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7.3.3.1.

SUMMARY OF EXPECTED IMPACTS ON ACCESS TO ELECTRICITY

The results from the analysis of impact of small-scale CDM projects on access to electricity
signifies that the majority of the projects fail to have any impact on the local community in
terms of indicators assessed (sharing the electricity generated by project activity and provision
of providing electricity at a subsidised price). However, it appears that a few projects (in the
range of 10-20%), under biomass, micro/small hydro and wind, do contribute marginally on
both indicators. In general, the impact level can be considered as nil or very low.

Based on the above analysis, the potential beneficial impacts of the registered small-scale
CDM projects from access to electricity due to the project activity for the local people and
community are summarised below:

Table 7.10: Potential Beneficial Impacts on Access to Electricity
Indicator

Impact

Score

Share of electricity generated by the project supplied to the
local community

Low

0

Subsidised electricity to local community

Low

0

Overall Impact on Access to Electricity

Nil/Low

0

7.3.4. Education

In this section, the selected 500 registered small-scale CDM projects were analysed to identify
potential beneficial impacts on the education of the local people and community. The
grouping under ―Education‖ consists of four indicators which were scored as discussed in
section 7.1.3.
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The indicators and the scoring pattern are given below.


Impact on time spent by children at schools [high (score 2)/medium (score
1)/low (score 0)]



Turn around in the number of children attending school [high (score 2)/medium
(score 1)/low (score 0)]



Impact on time spent by children studying [high (score 2)/medium (score 1)/low
(score 0)]



Impact on economic benefits to the family by children through assisting in some
income generation activities during spare time [high (score 2)/medium (score
1)/low (score 0)]

Biomass energy projects appeared to have had a very small impact with only 2% of the
projects managing to generate high and medium impact respectively. Further, a very low level
of medium scale impact can be seen under energy efficiency (9%), micro/small hydro (6%)
and methane recovery (2%) project categories. In general, the impact is very low across the
project categories in terms of on quality time spent by children at schools (Figure 7.29).
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Figure 7.29: Potential Impact on Children Time Spent at School

As seen in Figure 7.30, the anticipated impact of the project sectors in terms of improvement
in children attending school is quite similar to that for the previous indicator analysis (time
spent at school). Again in this case, biomass energy projects have a marginal edge over other
sectors. The overall impact on turn around in school attendance by the project categories is
quite low.
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Figure 7.30: Potential Impact on Turn around in School Attendance

Both micro/small hydro and energy efficiency projects expect to have a small impact (high
and medium) for around 5% of the projects represented. However, as observed earlier with
other indicators, the rest of the project categories don‘t anticipate generating any improvement
on the studying time of children (Figure 7.31).
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Figure 7.31: Potential Impact on Children Studying Time

Apart from energy efficiency and micro/small hydro projects, which suggested a small
impact (high and medium for 5% of projects), the rest of the project sectors expect low levels
of impact in terms of generating additional economic benefits to the family by children
through assisting in some income generation activities during spare time (Figure 7.32).
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Figure 7.32: Potential Impact on Economic Benefits through Education of Children

7.3.4.1.

SUMMARY OF EXPECTED IMPACTS ON EDUCATION

The above analysis suggests that most of the project sectors will have low or no impact on the
education indicator grouping. A marginal impact (around 5% of the projects) can be noticed
for biomass projects in terms of quality time spent at school by children and turn around in
the number of children attending school. Energy efficiency and micro/small hydro projects
have a similar expected impact (around 5% of the projects) on time spent by children studying
and economic benefits to the family by children through assisting in some income generation
activities during spare time. In general, the impact level is considered to be very low.

Based on the above analysis, the potential beneficial impacts of the registered small-scale
CDM projects on education of the local community are summarised below:
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Table 7.10: Potential Beneficial Impacts on Education
Indicator

Impact

Score

Impact on time spent by the children at schools

Low

0

Turnaround in the number of children attending school

Low

0

Impact on time spent by children studying

Low

0

Impact on economic benefits to the family by children
through assisting in some income generation activities
during spare time

Low

0

Overall Impact on Education

Low

0

7.3.5. Health

This section analyses the selected 500 registered small-scale CDM projects in order to
identify potential beneficial impacts on health and associated services due to the project
activity. The grouping under ―Health‖ consists of three indicators which were scored as
discussed in section 7.1.3.

The indicators and the scoring pattern are given below.



Improved health service delivery in the community [No (score 0) or Yes (score
2)]



Reduced exposure to indoor air pollution [No (score 0) or Yes (score 2)]



Improved access to safe potable water [No (score 0) or Yes (score 2)]
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The results from the analysis of impact on improved health service delivery in the community
indicates that composting projects (20%) followed by fuel switch (13%, energy efficiency
(11%), micro/small hydro (9%) and biomass (7%) appear to contribute marginally towards
improved health care (Figure 7.33)). The majority of the projects in all the other project
sectors fair poorly on health service delivery. In general, the impact on improving health
service in the community by small-scale CDM projects can be considered as low.

Figure 7.33: Potential Impact on Improved Health Service in the Community

None of the project sectors appear to generate significant impact in terms of reducing
exposure to indoor air pollution. Around 2% of the projects under biomass, energy efficiency
and micro/small hydro categories may have some minor impact in reducing the indoor air
pollution. As a whole, small-scale CDM projects appeared to have no impact on reducing
exposure to indoor air pollution (Figure 7.34).
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Figure 7.34: Potential Impact on Reduced Exposure to Indoor Air Pollution
The analysis results are similar for the potential impact on providing access to safe potable
water with the majority of the projects in all of the project sectors having minor or no impact
(Figure 7.35). Less than 10% of the projects under methane recovery, micro/small hydro and
energy efficiency sectors appear to have an impact on providing access to safe potable water
for the local community and region.

Figure 7.35: Potential Impact on Access to Safe Potable Water
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7.3.5.1.

SUMMARY OF EXPECTED IMPACTS ON HEALTH

Based on the results from the above analysis, the overall impact of project sectors on the
health aspects of the local community and region is very low. However, a few of the project
sectors appear to have potential minor beneficial impacts on certain aspects of community
health. This includes improved health service delivery in case of composting (20%), fuel
switch (13%), energy efficiency (11%), micro/small hydro (9%) and wind energy (4%)
projects. A marginal impact (in the range of 2-9%) can also be observed in terms of reduced
exposure to indoor air pollution and access to safe potable water among biomass, methane
recovery, energy efficiency and micro/small hydro project sectors. As a whole, small-scale
CDM projects appear to have low level of impact in terms of community health service
requirements.

The potential beneficial impacts of the registered small-scale CDM projects on health and
associated services due to the project activity on the local community are summarised below:

Table 7.11: Potential Beneficial Impacts on Health
Indicator

Impact

Score

Improved health service delivery in the community

Low

0

Reduced exposure to indoor air pollution

Low

0

Improved access to safe potable water

Low

0

Overall Impact on Health

Low

0

7.3.6. Socio-economics and Human Development

The selected 500 registered small-scale CDM projects were analysed to identify potential
beneficial impacts on the socio-economics and human development aspects of the local
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people and community. The grouping under ―Socio-economics and Human Development‖
consists of three indicators which were scored as discussed in section 7.1.3.

The indicators and the scoring pattern are given below.



Impact on improvement in the socio-economic status within the community
[high (score 2)/medium (score 1)/low (score 0)]



Improved income generation [No (score 0) or Yes (score 2)]



Improved food security [No (score 0) or Yes (score 2)]

Micro/small hydro projects (9%) followed by wind (4%), energy efficiency (3%) and biomass
(2%) projects appear to have had a marginal high impact in terms of improving the socioeconomic status of the people in the community (Figure 7.36). The same set of project sectors
also tends to generate a medium impact (< 10% of the projects) on the socio-economic status.
Overall, the expected impact of small-scale CDM projects on improving the socio-economic
status of the community is low.
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Figure 7.36: Potential Impact on Improved Socio-economic Status in the Community

In contrast, as seen in the Figure 7.37, most of the project sectors expect to contribute
significantly towards improving the income generation prospects of the local community.
Particularly, projects under biomass, methane recovery and micro/small hydro sectors tend to
have very high impact with around 80% or more of the projects having improved income
generation potential. The other project sectors appear to have a medium impact on income
generation with number of projects having beneficial impact ranging between 20-70%.
Overall, the impact on improved income generation in the community by all the small-scale
CDM project sectors can be considered as high.
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Figure 7.37: Potential Impact on Improved Income Generation in the Community

However, the analysis results for the impact on increased food security within the local
community highlights that none of the project sectors expect to generate any substantial
benefits. (Figure 7.38). Less than 10% of the projects under micro/small hydro, biomass,
methane recovery, energy efficiency and wind sectors expect to have minor impact on the
increasing the food security in the community and region. Hence, the overall impact in terms
of improved food security in the community can be considered as low.
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Figure 7.38: Potential Impact on Improved Food Security in the Community

7.3.6.1.

SUMMARY OF IMPACT ON SOCIO-ECONOMICS AND HUMAN

DEVELOPMENT

The results from the analysis above imply that all of the project sectors expect to improve the
socio-economic and human development aspects of the people in the community and region.
In particular, as discussed earlier, very high impact (80% of the total number of projects) is
expected by most project sectors in terms of improving the income generation potential. Also,
low to medium impact on improved socio-economic status and food security can be observed
in a small number of projects (below 10%) among biomass, methane recovery, energy
efficiency and wind sectors. In general, the impact level on improving the socio-economic and
human development aspects by all the project sectors can be considered as medium to high.

Based on the above analysis, the potential beneficial impacts of the registered small-scale
CDM projects on the socio-economics and human development aspects of the local people
and community are summarised below:
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Table 7.12: Potential Beneficial Impacts on Socio-economics and Human Development
Indicator

Impact

Score

Impact on improvement in the socio-economic status
within the community

Low

0

Improved income generation

High

2

Improved food security

Low to Medium

1

Overall Impact on Socio-economic and Human
Development

Medium to High

1 to 2

7.3.7. Distribution of Benefits to Marginalised Groups

This section analyses the selected 500 registered small-scale CDM projects in order to
identify potential beneficial impacts on the marginalised groups in the community. The
grouping under ―Distribution of Benefits‖ consists of one indicator which was scored and
weighted as discussed in section 7.1.3.

The indicator and the scoring pattern are given below. The indicator grouping was given a
weight of 5% on a scale of 1-100% as discussed in section 7.1.4.



Impact on marginalised people in the community in terms of income and
employment [high (score 2)/medium (score 1)/low (score 0)]

A small number of projects under biomass (15%) and micro/small hydro (11%) expect to
have a beneficial (high) impact in terms of improving the income generation and employment
prospects for the marginalised groups in the community and region. A medium impact can
also be observed with wind, energy efficiency and fuel switch projects (with less than 20% of
the projects). Overall, the impact on the marginalised groups in the community can be
considered as low (Figure 7.39).
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Figure 7.39: Potential Impact on Distrib2ution of Benefits to Marginalised Groups in the
Community

7.3.7.1.

SUMMARY OF EXPECTED IMPACTS ON DISTRIBUTION OF

BENEFITS TO MARGINALISED GROUPS

It can be seen that only biomass and micro/small hydro projects expect to have a minor
beneficial impact on marginalised people in the community in terms of creating income and
employment generation opportunities which in turn can assist in terms of contribution to
poverty alleviation and distribution of benefits to the community. As a whole, the impact on
marginalised people in the community can be considered as nil or low.

Based on the analysis, the potential beneficial impacts of the registered small-scale CDM
projects on the distribution of benefits among the marginalised groups among the local people
and community are summarised below:
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Table 7.13: Potential Beneficial Impacts on Distribution of Benefits
Indicator

Impact

Score

Impact on marginalised people in the community in terms
of income and employment

Low

0

Overall Impact on Distribution of Benefits to
Marginalised Groups

Nil/Low

0

7.3.8. Use of Local Resources

In this section, the selected 500 registered small-scale CDM projects were analysed to identify
potential beneficial impacts on the community due to use of local resources (physical, human
and capital). The grouping under ―Use of Local Resources‖ consists of one indicator which
was scored and weighted as discussed in section 7.1.3.

The indicator and the scoring pattern are given below. The indicator grouping was given a
weight of 5% on a scale of 1-100% as discussed in section 7.1.4.



Use of local physical, human and capital resources in the project [No (score 0)
or Yes (score 2)]

Most of the project sectors expect to utilise all types of locally available resources (physical,
human and capital) for implementation of the project activity. As seen in Figure 7.40, projects
under biomass (85%), methane recovery (85%), fuel switch (63%), micro/small hydro (79%)
and wind (73%) tend to have major impacts in terms of local resource utilisation.
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Figure 7.40: Potential Impact due to Use of Local Resources in the Community

7.3.8.1.

SUMMARY OF EXPECTED IMPACTS ON USE OF LOCAL RESOURCES

As observed from the above analysis, apart from composting and energy efficiency projects,
the rest of the project sectors tend to utilise all types of locally available resources (physical,
human and capital). This also implies that most of the small-scale CDM projects are inclined
towards generating impact on the socio-economic aspects of the community.

Based on the analysis, the potential beneficial impacts of the registered small-scale CDM
projects due to use of local resources (physical, human and capital) on the local people and
community are summarised below:

Table 7.14: Potential Beneficial Impacts on Use of Local Resources
Indicator

Impact

Score

Use of local physical, human and capital resources in the
project

High

2

Overall Impact on
Marginalised Groups

High

2

Distribution

of

Benefits

to
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7.3.9. Environmental Aspects

This section analyses the selected 500 registered small-scale CDM projects in order to
identify potential beneficial impacts on the local environmental aspects of the community.
The grouping under ―Environmental Aspects‖ consists of four indicators which were scored
and weighted as discussed in section 7.1.3.

The indicators and the scoring pattern are given below. The indicator grouping was given a
weight of 10% on a scale of 1-100% as discussed in section 7.1.4.



Impact on volume of food/crops grown in the community or region [high (score
2)/medium (score 1)/low (score 0)]



Impact on community forests in terms of fuel wood saved or increased forest
area [high (score 2)/medium (score 1)/low (score 0)]



Impact on quality and quantity of water [high (score 2)/medium (score 1)/low
(score 0)]



Impact on local air pollution (including indoor) [high (score 2)/medium (score
1)/low (score 0)]

According to Figure 7.41, a small number of methane recovery (9%) and micro/small hydro
(7%) projects expect to have a high beneficial impact in terms of volume of food/crops grown
in the community or region. Around a quarter of the biomass projects (24%) expect to
generate medium impact and the rest of the project sectors fail to have any impact. In general,
small-scale CDM projects are expected to have low impact on augmenting the volume of
food/crops grown in the community.
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Figure 7.41: Potential Impact on Volume of Food/Crops Grown in the Community

Around 20% of the biomass, composting and micro/small hydro projects expect to contribute
significantly towards augmenting the local and regional forest cover including potential
saving of fuel wood in case of biomass projects (Figure 7.42). A small number of wind and
fuel switch projects (less than 20%) expect to have medium impact. The impact is nil among
the rest of the project sectors.
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Figure 7.42: Potential Impact on Improving Community Forests

A marginal number (around 5%) of micro/small hydro, biomass and methane recovery
projects expect to have a high impact on the improving local community access to water for
drinking and irrigation purposes (Figure 7.43). Around 80% of the methane recovery projects
expect to have a medium impact on quality and quantity of water available to local
communities. In general, the impact level has been considered as low with an exception for
methane recovery projects.
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Figure 7.43: Potential Impact on Access to Water in the Community
None of the project sectors tend to have significant beneficial impact in terms of reducing
local air pollution including indoor air pollution (Figure 7.44). Less than 20% of the projects
under energy efficiency, fuel switch, micro/small hydro, biomass and wind sectors appear to
have had a medium impact. The overall impact of small-scale CDM projects on improving the
local air quality appears to be low.

Figure 7.44: Potential Impact on Improving Local Air Quality
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7.3.9.1.

SUMMARY OF EXPECTED IMPACT ON ENVIRONMENTAL ASPECTS

The results from the analysis suggest that the expected beneficial environmental impacts of
most of the project sectors on the community or the region are low. However, a small number
(less than 20%) of biomass, composting and micro/small hydro projects expect to have
potential beneficial impacts across the range of indicator subsets. In general, the potential
beneficial effects on environmental aspects of the local community or region by the smallscale CDM projects can be considered as low.

Based on the analysis, the potential beneficial impacts of the registered small-scale CDM
projects on the local environmental aspects of the community are summarised below:

Table 7.15: Potential Beneficial Impacts on Local Environment
Indicator

Impact

Score

Impact on volume of food/crops grown in the community
or region

Low

0

Impact on community forests in terms of fuel wood saved
or increased forest area

Low

0

Impact on quality and quantity of water

Low

0

Impact on local air pollution

Low

0

Overall Impact on Education

Low

0

7.3.10.

Stakeholder Perception

The selected 500 registered small-scale CDM projects were analysed to identify the local
community stakeholder perception about potential sustainable development benefits from the
project. The grouping under ―Stakeholder Perception‖ consists of three indicators which were
scored and weighted as discussed in section 7.1.3.
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The indicators and the scoring pattern are given below. The indicator grouping was given a
weight of 15% on a scale of 1-100% as discussed in section 7.1.4.



Wide range of stakeholders consulted for the project sustainability benefit
discussion project [No (score 0) or Yes (score 2)]



Stakeholder perception of the project activity contribution to sustainable
development of the community [high (score 2)/medium (score 1)/low (score 0)]



Adequate mitigation measures proposed by the project developer on stakeholder
concerns [No (score 0) or Yes (score 2)]

The Figure 7.45 indicates that around 40% of the projects across the entire project sectors
(except composting) involved consulting and discussing with local community stakeholders
on the local and regional sustainable development benefits of the projects. In general it
appears that the small-scale CDM projects tend to have had a medium impact in terms of
stakeholder consultation.

Figure 7.45: Range of Stakeholders Consulted
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The local stakeholders tend to perceive that biomass, energy efficiency, micro/small hydro,
methane recovery and wind projects benefit the sustainable development of the community
marginally with medium impact level. Less than 10% of the projects under biomass, energy
efficiency, micro/small hydro and methane recovery expect to have significant beneficial
impacts on sustainable development (see Figure 7.46).

Figure 7.46: Stakeholder Perception on Community Sustainable development Benefits by the
Project

Figure 7.47, most of the project sectors expect to have no impact in terms of addressing the
stakeholder concerns with potential mitigation measures. A medium level impact on the same
can be observed for 10-20% of projects under biomass, methane recovery, energy efficiency,
fuel switch, micro/small hydro and wind energy project sectors. In general, it appears that
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very few small-scale CDM projects propose potential mitigation measures that address
stakeholder concerns.

Figure 7.47: Potential Mitigation Measures Proposed on Stakeholder Concerns

7.3.10.1.

SUMMARY OF EXPECTED IMPACTS ON STAKEHOLDER

PERCEPTION

Based on the results from the analysis, all the project sectors fare quite well in terms of
consultation of local stakeholders in order to discuss and deliberate on the potential
sustainable development benefits by the project activities. However, stakeholders expect that
the projects in all the sectors will have medium to low impact in terms of potential sustainable
development contribution to the community. The expected impact is also low-medium for the
proposed mitigation measures on stakeholder concerns. In general, the impact on stakeholder
perception across the project sectors for the discussed indicators is low to medium.
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Based on the analysis, local community stakeholder perception about potential sustainable
development benefits from the project are summarised below:

Table 7. 16: Potential Beneficial Impacts on Stakeholder Perception
Indicator

Impact

Score

Wide range of stakeholders consulted for the project
sustainability benefit discussion project

Medium

1

Stakeholder
contribution
community

Low to medium

0 to 1

Adequate mitigation measures proposed by the project
developer on stakeholder concerns

Low

0

Overall Impact on Stake Holder Perception

Low to Medium

0 to 1

perception of
to sustainable

the project
development

activity
of the
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7.4

SUMMARY OF GENERAL AND SUSTAINABLE
DEVELOPMENT ANALYSIS FOR REGISTERED SMALL-SCALE
CDM PROJECTS

7.4.1. General Assessment

The general assessment of registered small-scale CDM projects supports the arguments (see
section 3.4) put forth by several other studies that there is growing concern to immediately
improve the way in which the mechanism (CDM) is functioning. The results also indicate and
confirm that the complex bureaucratic procedures and high transaction costs involved in
developing CDM projects result in biased development of projects towards those that generate
high CER volumes. This is evident from the fact that small community based RE projects
such as solar PV, solar thermal, solar street lighting and biogas are very much underrepresented among the registered small-scale CDM projects.

Furthermore, the assessment also indicates that the majority of existing and pipeline CDM
projects are concentrated in the larger developing countries, the countries with sufficient
support infrastructure such as China, India and Brazil, and that the mechanism has virtually
bypassed the smaller least developed countries (LDCs), especially in Africa.

It is also evident from the assessment that most of the small-scale CDM projects that have
been successfully registered with the CDM Executive Board for generating carbon revenues
through Certified Emission Reductions (CERs) are owned by, or associated with, large
corporate and private sectors or multi-national companies operating in developing countries.
It cannot be expected that the benefits generated from these projects will ―trickle‖ down to
reach the needy and they are thus unlikely to address rural poverty issues (Frank 2007). In fact
it would not be unfair to suggest that CDMs are a money making mechanism for the industrial
conglomerates in developing countries under a so called disguise of Corporate Social
Responsibility (CSR) or as international interest in reversing economic inequality. This
sentiment in essence is what Lloyd and Subbarrao argued with regards to the unsuitability of
using a market based trading mechanism to fix faults which were caused by the market in the
first place (2009).
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The results from emission reduction analysis through CDM (section 7.2.3) clearly indicate
that in all the non-annex 1 countries, the levels of emission reduction achieved through CDM
in 2009 are small compared to the actual growth in emission levels.

At the continental scale, the CDM in Latin America contributes towards mitigating only 4%
(53.27 MT CO2e) of actual emissions for the region, while the current emission levels are
around 1350 MTCO2e. However, compared to other regions, Latin America leads in terms of
CDM emission reductions compared to regional emissions. At the host country level, only a
few fast developing economies such as Brazil (8.89%), Nicaragua (11.22%), Bolivia (7.25%)
and Chile (5.96%) appear to have a marginal impact on host country emission reductions
through CDM.

Similarly, in the Asia-Pacific region, the CDM contributes in mitigating only around 3%
(296.10 MT CO2e) of the current regional emissions (9763.87 MT CO2e). The two major
world emitters, China (6017.69 MT CO2e) and India (1293.17 MT CO2e) are in the region
and are the world leaders in terms of CDM development and implementation, but the CDM
emission reduction contribution from these two host countries is a meagre 2.58% (168.63 MT
CO2e) and 5.24% (72.19 MT CO2e) respectively.
The CDM contribution towards mitigating emissions is insignificant in the other regions of
the world, namely Europe and Central Asia (0%), Africa (0.58%) and Middle East (0.06%)..

As discussed in detail (section 3.4.11 to 3.4.13) high transaction costs, complex bureaucratic
procedures involved, lack of in-country CDM training and capacities, inefficiencies in terms
of procedures and regulatory hindrances are some of the many barriers that hinder the CDM
in achieving international objectives on mitigating emissions. In addition, mainly due to the
above reasons, the projected CDM emission reductions by 2020 appear to be more imaginary
than real.
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7.4.2. Sustainable Development Analysis

The sustainable development analysis of the selected 500 registered small-scale CDM projects
was based on the specified indicator grouping. The summary results of the analysis are
discussed in this section based on each indicator grouping.

It is important to mention again that the analysis has some inherent limitations which include:
definition of sustainable development (Chapter 6); no guarantee on the quality of information
and data relevant to sustainable development aspects in the PDDs; usage of term ―Sustainable
Development‖ benefits based on the terminology used in the PDD (section 7.1.5).

Employment: the results from the analysis indicate that apart from a few project sectors
(biomass, fuel switch and micro/small hydro) most of the other project sectors do not fare
well in terms of having any beneficial impact under employment generation. On average,
around 40% of biomass, micro/small hydro and fuel switch projects appear to have high
impact on the indicator ‗creation of jobs as supplementary source of income to conventional
farming‘. These project sectors also tend to have medium-high impact in terms of number of
jobs created, continuity and type (skilled/unskilled) of created jobs. The analysis also
indicates that project sectors such as methane recovery, composting, energy efficiency and
wind have low-medium impact in terms of employment generation and associated benefits.
As a whole, the registered small-scale CDM projects are considered to generate a low to
medium potential beneficial impact (score 0 to 1) on the employment generation aspects for
the local community and region.

Migration: Only a few projects under biomass (15%), methane recovery (26%), fuel switch
(13%) and micro/small hydro (16%) expect to have noticeable impact on halting migration let
alone reversing the migration trend. Overall, the analysis highlights that the small-scale CDM
projects have very low level (score 0) impact on migration aspects of the local community and
region.

Access to Electricity: (sharing the electricity generated by project activity and provision of
providing electricity at subsidised price), Only around 10-20% of projects under biomass,
micro/small hydro and wind contribute marginally towards either of the indicators on
electricity access. In general, the registered small-scale CDM projects fail to generate any
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significant beneficial impact (score 0) in terms of improving the electricity access for the local
community.

Education: Most of the project sectors have low or no impact. Biomass projects have a
marginal impact (around 5% of the projects) in terms of quality time spent at school by
children and increase in number of children attending school. Energy efficiency and
micro/small hydro projects (around 5% of the projects) have a similar kind of impact on time
spent by children studying and economic benefits to the family by children through assisting
in some income generation activities during spare time. The overall analysis implies that the
registered small-scale CDM projects had no or very low beneficial impact (score 0) towards
community education aspects.

Health: Few of the project sectors appear to have even minor beneficial impacts on health.
These include improved health service delivery for composting (20%), fuel switch (13%),
energy efficiency (11%), micro/small hydro (9%) and wind energy (4%) projects. There is a
marginal impact (in the range of 2-9%) in terms of reduced exposure to indoor air pollution
and access to safe potable water among biomass, methane recovery, energy efficiency and
micro/small hydro project sectors. However, in general the results infer that the small-scale
CDM projects have low community health service benefits. Overall, the potential beneficial
impacts of the registered small-scale CDM projects on community health and associated
services are considered to be very low (score 0).

Socio-economic and Human Development: All of the small-scale CDM project sectors
expect to have marked influence in terms of improving the socio-economic and human
development aspects of the people in the community and region. In particular, as discussed
earlier, very high impact (80% of the total number of projects) is observed on improving the
income generation potential. This might be due to the fact that most of the projects make use
of the immediately and cheaply available local resources appears to have a temporary socioeconomic impact on the community. In general, the impact level on improving the socioeconomic and human development aspects by all the project sectors can be considered as
medium to high (score 1 to 2).

Distribution of Benefits: Only biomass and micro/small hydro projects appear to have a
minor beneficial impact on marginalised people in the community in terms of creating income
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and employment generation opportunities which in turn can contribute to poverty alleviation
and distribution of benefits to the community. In general, small-scale CDM projects have no
or very low beneficial impact (score 0) on marginalised people in the community.

Use of Local Resources: Similarly and complementary to the above, apart from composting
and energy efficiency projects, the remaining project sectors tend to utilise all types of locally
available resources (physical, human and capital). This also implies that most of the smallscale CDM projects are inclined towards improving the local productive structure generating
more impact on the socio-economic aspect of the community. In general, the registered smallscale CDM projects tend to generate high beneficial impact (score 2) in terms of utilisation of
local resources from the local community.

Local Environment: The analysis shows that as a whole most of the small-scale CDM project
sectors perform very poorly in terms of potentail beneficial impacts on the local environment.
However, a small number (less than 20%) of biomass, composting and micro/small hydro
projects appear to have potential beneficial impacts across the range of indicator sub sets. As
a whole, the level of beneficial impact on the local community and region are considered to be
low (score 0).

Stakeholder Perception: When opinions and interests of all the stakeholders for the project
are taken into consideration, small-scale CDM projects are observed to generate low to
medium (score 0 to 1) level of beneficial impact. This basically implies that even though
small-scale CDM projects must ensure that local community can provide their views and
suggestions on the perceived impact of the project on the local population, and the
distribution of benefits among the different actors, the benefits are still too significant.

The analysis also indicates that the project sectors fare quite well in terms of community
stakeholder consultation. However, the stakeholders still perceive that the projects in all
sectors have medium to low impact in terms of potential sustainable development contribution
to the community. Also the impact is low-medium for the proposed mitigation measures on
stakeholder concerns.
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7.5

DISCUSSION AND CONCLUSIONS

As envisaged by the UNFCCC (see chapter 3), CDM projects were designed both to assist the
host country to address the issue of climate change mitigation and at the same time bring
about sufficient economic growth to take the poor off the poverty line. Having dual and
independent objectives like this may have been a poor policy choice as both objectives cannot
be maximised at the same time. Nevertheless, it is also likely that developing countries would
not be interested in any mechanism that would limit emissions without giving sustainability
benefits. Looking at the current progress and status of CDM projects, the envisaged
developmental opportunities appear to be more imaginary than real and it has become clear
that both the sustainable development and emission reduction aspect of CDM projects are
taking a back seat.

The analysis of sustainable development benefits by small-scale CDM projects in this chapter
indicates that a general consensus can be arrived on the sustainable development objectives,
which includes the social, economic and the environmental aspects of human development
and the need to consider opinions and interests of all the stakeholders for the project.

In the current analysis, as mentioned earlier, the data on sustainable development benefits
associated with individual small-scale CDM projects are gathered from the respective PDDs.
It is also critical to know that the decisions concerning sustainable development benefits are
usually made during project conception. Whilst the reduction in emissions achieved through
the project is monitored continuously by the project developer and verified and certified by
the DOE, the sustainable development objectives or goals as indicated in the PDD for the
CDM project are never monitored, verified or certified during the CDM project cycle.

Analysis has shown that renewable energy and energy efficiency projects constitute a
significant share (almost more than 90%) of registered small-scale CDM projects. These
projects have or will increase the access to clean energy and reduced GHG emissions on a
national scale. However, the analysis indicates that local communities have not benefited
significantly, and in a meaningful way, from small-scale CDM project activities. This might
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be due to the significant challenges faced by host countries in establishing, applying and
monitoring sustainable development criteria for small-scale CDM projects.

Based on the sustainable development assessment of the projects carried out as per the
methodology and framework developed in the research (section 6.4), the results from the
analysis shows that small-scale CDM projects in general fail to deliver significant or
substantial sustainable development benefits to the community or region.

In general, where the assessment considers how a particular small–scale CDM project will
contribute to progress of a target region/community in terms of economic, social and
environmental benefits and in turn contribute towards the well-being of its people, small-scale
CDM projects are observed to generate a very low level of beneficial impact.

As discussed earlier (Chapter 5), there is no single, authoritative and universally accepted
approach or methodology applicable to any CDM project, regardless of project type and
location. It is the prerogative of the host country DNA to assess whether a CDM project
actually meets the sustainable development goals of the country.
The assessment of CDM in terms of the ―Sustainable Development‖ perspective, especially in
the context of the poor in the developing countries, is of significant importance, as it implies a
hope for a better future which may be difficult to realise in terms of protecting the climate. As
discussed earlier, the modalities and procedures for the CDM do not specifically define what
sustainable development means and it has transferred the onus of doing this to the host
countries. This responsibility has resulted in the concept being usually being interpreted as
economic growth rather than any alternative such as a steady state economy. In this respect
the worry that economic development will lead to a growth in emissions is warranted.
Additionally the conceptual interpretation has been greatly influenced by the project
participants who are mostly from the more influential private and corporate sectors who value
economic growth above all else, rather than livelihood development.

On the one hand, CDM, since its launch in 1997, has been partially able to assist some
developed countries (Annex I) in meeting their commitment under Kyoto through mitigating
emissions in developing countries. On the other hand, the mechanism has been unequal in that
a similar set of benefits have not usually accrued to developing countries in terms of helping

263
them achieve the sustainable development that they so desperately need. This omission might
be attributed to the inherent limitations discussed earlier including structural and practical
aspects of the mechanism.

Furthermore, there have been several attempts by social groups and NGOs (see chapter 6) to
establish standards which can evaluate the sustainable development benefits of projects under
CDM. Even though there is a general consensus on adopting these standards, the challenge of
quantifying the actual benefits accrued due to projects at grassroots level has been acting as a
major constraint.

As per the requirements of CDM projects, every potential emission reduction project which
intends to qualify under CDM needs to develop a Project Design Document (PDD). The PDD
should clearly demonstrate that the project will create additional greenhouse gas emission
reductions beyond what would have occurred in its absence, and that the project should
support the host country‘s sustainable development path. The requirement of the PDD falls
short in terms of quantifying tangible benefits (sustainable development benefits) making its
way down to the marginalised poor communities.

It can thus be concluded that CDMs as they exist today have a dubious commitment to
―Sustainable Development‖ and will be unable to address the deep rooted issues of poverty
alleviation and socio-economic development in third world countries.

MAIN DATABASE – WORKSHEETS OF THE ASSESSED 500

7.6

SMALL-SCALE CDM PROJECTS
The following gives a summary of the worksheet titles for the full database that can be found
in the attached CD


Work Sheet 1: Data for Analysis of Registered Small-scale CDM Projects (From
Project Design Documents)



Work Sheet 2: General Assessment of Registered Small-scale CDM Projects



Work Sheet 3: Indicators and Scoring



Work Sheet 4: Impact on Employment Generation



Work Sheet 5: Impact on Migration



Work Sheet 6: Impact on Access to Electricity
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Work Sheet 7: Impact on Education



Work Sheet 8: Impact on Health



Work Sheet 9: Impact on Socio-economic and Human Development



Work Sheet 10: Impact on Distribution of Benefits



Work Sheet 11: Impact on Use of Local Resources



Work Sheet 12: Impact on Local Environment



Work Sheet 13: Stakeholder Perception and Comments



Work Sheet 14: Potential Emission Reduction from Registerd Small-scale CDM
Projects



Work Sheet 15: Potential Emission Reduction Analysis Through CDM
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CHAPTER EIGHT
8.

Case Studies

8.1 Overview of case Study Projects
8.2 Analysis of Case Study Projects
8.3 Comparative Analysis of the Case Studies of Small-scale
CDM Projects
8.4 Discussion and Conclusions
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In this chapter, the sustainable development indicators developed in Chapter 6 are used to
assess actual sustainable development benefits delivered by five case study registered CDM
projects, based on the findings from site visit information and data.
 Section 8.1 provides an overview of the selected case study projects including the
objectives of each case study and the methodology adopted for carrying out the
sustainable development assessment of case study projects.

 Section 8.2 presents analysis of five registered small-scale CDM projects based on
author‘s site visits, discussions with local community and project entities, site visit
data and information from external agencies. Each of the case study projects has been
assessed in detail in terms of project background; sustainable development goals as
indicated in the respective PDDs; sustainable development analysis based on the
developed framework analysis and the summary and conclusions from the analysis
results.

 Section 8.3 compares the section 8.2 with the equivalent analysis carried out in
Chapter 7. This allows the information in the PDDs to be compared with the ground
truth analysis of the five case study small-scale registered CDM projects reported in
section 8.2.

 Section 8.4 summarises the results of case study analysis.
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8.1

OVERVIEW OF CASE STUDY PROJECTS

A case study analysis of five registered CDM projects with actual field data has been carried
out to assess the actual ground level development impacts of these projects. The field data is
based on the author‘s visit to two of the project sites and extensive email and telephone
discussions with stakeholders from the remaining three projects. All of the study sites were in
India or the subcontinent.

The details of case study projects are given in Table 8.1. The same set of indicators and the
assessment criteria used earlier to assess the 500 registered small-scale CDM projects has
been used to asses the sustainable development benefits from the case study projects. The
results from this analysis can be compared with the projected developmental benefits in the
PDDs.

Table 8.1:Selected Case Study Projects
Project

Country

Data Source

Bagepalli CDM Biogas
Programme

India

Site Visit and email/telephone communication

e7 Bhutan Micro Hydro Power
CDM Project

Bhutan

email/telephone communication with the Project
Developer and documentation from international
conference.

Samal Grid Connected Hydro
Power Project in Orissa

India

Email/telephone communication with Tribal NGO and
documentation from NGO site visit and recommendation
submitted to CDM EB.

Waste Heat Recovery Project at
Saraikela

India

Email/telephone communication with Tribal NGO and
documentation from NGO site visit and recommendation
submitted to CDM EB.

Bundle of 100 village biomass
gasifier based power plants
totalling 5.15 MW for
Decentralised Energy Systems
India Pvt. Ltd. in Bihar‖

India

Site Visit and email/telephone communication
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8.1.1. Objectives of Case Study Visits

The objectives for carrying out the case study analysis for the five registered CDM projects
include:
 to ground truth the sustainable development (or developmental) impacts delivered by
the registered CDM projects for the local community and region based on the
framework for sustainable development assessment and indicators developed and
discussed earlier (section 6.4 and 7.1).
 to obtain an overall perspective of actual developmental impacts of CDM projects on
the sustainable development aspects of the local community and region.
 to recommend potential policies and measures for implementation of CDM projects
with real and measurable developmental impacts for the local community and region
(see Chapter 9).

8.1.2. Methodology for Analysis of Case Study CDM Projects

8.1.2.1.

DESK TOP ANALYSIS OF THE CASE STUDY PROJECTS

A desk study analysis (see Chapter 7) was carried out for the selected five registered CDM
projects which included analysis of the sustainable development sections in the respective
PDDs and analysis of the literature available on the web on the project sustainable
development assessments. The information and data collected on the case study projects
during the desk study were used as background information to carry out the site visit
assessments.

8.1.2.2.

CASE STUDY SITE VISITS

The information and data from case study site visits were sourced from:

269

 the project site visits carried out by the author – Bagepalli Biogas CDM Programme
Project and Bundle of 100 village biomass gasifier based power plants totalling 5.15
MW for Decentralised Energy Systems India Pvt. Ltd. in Bihar.
 the project site visits carried out by an Indian NGO, ‗LAYA‘, working as a resource
centre for tribal and marginalised people in Andhra Pradesh state of India.- Samal
Grid Connected Hydro Power Project in Orissa and Waste Heat Recovery Project at
Saraikela.
 email/telephonic discussions with Kansai Electric Co., e8 member and the post project
case study data and analysis presented at the international conference on ‗Renewable
Energy and Sustainable Development‘ in Jakarta, Indonesia during January 2009 - e7
Bhutan Micro Hydro Power CDM Project.

The logistics and the mode of information/data collection for the case study site visits will be
described in detail in the respective case study analysis sections (section 8.2).

8.1.2.3.

CASE STUDY SITE SELECTION

Four of the five selected case study projects were located in India. One case study project was
located in Bhutan, which borders India to the north. The site visit to two of the Indian case
study projects (Bagepalli Biogas CDM Programme and the Bundle of 100 village biomass
gasifier based power plants totalling 5.15 MW for Decentralised Energy Systems India Pvt.
Ltd. in Bihar) were undertaken during a field visit to India during February and March 2009.
As indicated earlier, the other two case study projects were based on the site visit and findings
by LAYA. The Bhutan case study project details were based on the email/telephone
discussions with the project proponent, Kansai Electric Co., e8 member and the post project
case study data and analysis presented at the international conference on ‗Renewable Energy
and Sustainable Development‘ in Jakarta, Indonesia during January 2009.

Selection of the projects for analysis was based on criteria below:
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 Location of the project (in researcher‘s home country, India) – projects having
potential direct impact on the livelihoods of the people from local community and
region (rural and tribal areas) where the project is located
 Type and category of CDM projects: biogas based thermal energy for rural
households; off-grid microhydro for rural electrification; on-grid hydro for generation
of electricity to supply to grid; energy efficiency and waste heat recovery for a steel
manufacturing unit; biomass waste to energy by wood gasifiers for rural electrification
 Project Proponents – private or corporate sector; community based projects supported
by NGOs

8.1.2.4.

CASE STUDY INFORMATION/DATA

The relevant information and data on developmental impacts for the case study projects has
been based on:
 the analysis of the Project Design Documents (PDDs) for each of the case study
projects. Each project registered under the UNFCCC will have a PDD which contains
details of potential sustainable development benefits envisaged to be delivered by the
project activity.
 Site visits, where discussions were held with relevant focused groups based on the
framework for sustainable development assessment and indicators developed and
discussed earlier (section 6.4 and 7.1) to assess the actual developmental impacts
delivered through the project. This focus group includes:


The village community committee where the project was located and the
village committee consulted during the stakeholder meeting prior to project
implementation.



Representatives from local village community wherein the project was located.



Representatives from local village associations (including women and youth).



Project management officials and employees from the organisation
implementing the CDM project.
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 Author‘s Individual Observation on the developmental impacts due to the project
activity based on the site visits and discussion with concerned project representatives
and other evaluating agencies (see section 8.1.2.2).

8.1.2.5.

LIMITATIONS OF CASE STUDY ANALYSIS

The major limitation for the case study analysis of the CDM projects is the sample size. As
indicated earlier, in this study only five registered CDM projects have been assessed for the
actual developmental benefits delivered to the local community and region. This sample only
represents 1% of the projects (500 registered CDM projects) considered for sustainable
development assessment in Chapter 7. However, with the initial findings and
recommendations from these case studies and from the assessment results of 500 registered
CDM projects in Chapter 7, the recommendations are envisaged to create beneficial impact
and influence on the future (Post 2012) CDM modalities and procedures at the international
and UNFCCC level.

8.1.2.6.

CASE STUDY OF INDIAN SITES – CONTEXT OF RURAL POVERTY IN

INDIA

As the majority of the case study project sites are in India, a brief overview on the poverty and
rural development aspects in the rural Indian context has been included in this section. In
addition, for the Indian case studies discussed in this chapter, a brief description of the local
socio-economic conditions in context of the state/region has been included.

However, the analysis of all the case study projects has been carried out according to the
indicators developed with universal applicability for developing countries, and not specific
only to Indian sub-continent. It is perceived that any assessment framework or indicators
developed in the context of CDM cannot be tailor made to a particular developing country but
will have to be modular to suit the requirements of sustainable development assessment
across the developing countries. Based on the general framework and indicators developed in
the research, individual developing countries can develop and arrive at a detailed sub-set of
indicators relevant in the local or national context.
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Poverty in India is widespread and it is estimated that India is home to one third of world‘s
poor. According to India‘s eleventh five year plan, the number of poor in the country amounts
to more than 300 million persons (Planning Commission 2011). The World Bank (2006)
estimates that 80% of India's population lives on less than $2 a day. It is also estimated that
41% of Indian population falls below the international poverty line of US$ 1.25 a day having
reduced from 60% in 1981 (Government of India 2007).

In rural India, poverty is most prevalent among the members of ―scheduled castes‖ and tribes
(also called Dalits are Indian population groupings that are explicitly recognized by the
Constitution of India, previously called the "depressed classes" by the British), who are a
group of people who were traditionally regarded as ―untouchables‖ and unsuitable for making
personal relationships and constitute the bulk of poor and unemployed (Michael 1999). While
the caste system has been abolished under the Indian constitution (Left Justified 2011), there
is still discrimination and prejudice against Dalits.

Although the Indian economy has grown steadily over the last two decades, its growth has
been uneven when comparing different social groups, economic groups, geographic regions,
and rural and urban areas (World Bank 2006). On the map of poverty in India, the poorest
areas are in parts of Rajasthan, Madhya Pradesh, Uttar Pradesh, Bihar, Jharkhand, Orissa,
Chhattisgarh and West Bengal (IFAD 2009).

An International Fund for Agricultural Development (2009) study indicates that the major
cause of poverty among India‘s rural people, both individuals and communities, is lack of
access to productive assets and financial resources. High levels of illiteracy, inadequate health
care and extremely limited access to social services are common among poor rural people.
Microenterprise development, which could generate income and enable poor people to
improve their living conditions, has only recently become a focus of the government. Women
in general are the most disadvantaged people in Indian society, though their status varies
significantly according to their social and ethnic backgrounds.
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The government of India, in association with several non-governmental organisations and
development agencies, has initiated many poverty alleviation programmes including
subsidizing food and other necessities, increased access to loans, improving agricultural
techniques and price supports, and promoting education and family planning. These measures
have helped eliminate famines, cut absolute poverty levels by more than half, and reduced
illiteracy and malnutrition (IFAD 2009).
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8.2

ANALYSIS OF CASE STUDY PROJECTS

8.2.1. Bagepalli CDM Biogas Programme

8.2.1.1.

PROJECT BACKGROUND (PDD 2005)

The Bagepalli Biogas Programe CDM project is located in the Kolar district of Karnataka
state in India (see Figure 8.1). The town of Bagepalli, wherein the main project office of
Agricultural Development and Training Society (ADATS), the project proponent is situated
100 kms north of Bangalore on the Bangalore-Hyderabad National Highway. The region also
falls under the Rayalaseema desert belt in Andhra Pradesh state, South India. The region is
semi-arid and is drought prone with 560 mm per year of erratic rainfall.

Figure 8.1: Location of Bagepalli CDM Biogas Programe Project, Source: (PDD 2005)
Bagepalli is a small panchayat town in the Kolar district of Karnataka state. The area is semiarid in nature and prone to droughts which have led to the underlying poverty in the region.
Even though the region has an average literacy rate of 63%, which is higher than the national
average, the ground reality in terms of poverty and marginalisation of people at community
level is very different. In addition, Bagepalli borders the Rayalseema desert belt in Andhra
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Pradesh, which is one of the drought prone poverty pockets in India. The prevalence of
drought also has its bearings in Bagepalli, which have made sustainable development a
challenging task in the area.

The purpose of the project activity was to set up around 5,500 biogas plants (digesters) of 2
m3 capacity for single households. Each household is envisaged to utilise the dung of its cows
to feed the digester for the production of biogas to be used for cooking and hot water. The aim
of the project was to replace the commonly used inefficient wood fired mud stoves, with
clean, sustainable and efficient biogas stoves.

The CDM EB registered the project during December 2005 with an envisaged start date of
18th December 2005. However, the project was operational only from September 2006. A
change in start date of the project was approved by CDM EB with a revised crediting period
from 1st September 2006 to 31st August 2013.

The Bagepalli biogas CDM project was a joint initiative of the local communities headed by
the Coolie Sangha (CS) and Agricultural Development and Training Society (ADATS), and
conceived by an NGO, Women for Sustainable Development (WSD).

Figure 8.2: The Members of Coolie Sangha and Agricultural Development and Training
Society, Source: (ADATS 2009)

The Bagepalli Project is a good example of a combination of top-down and bottom-up
approach because all the major project technical and implementation decisions have come
from WSD and the local developmental activity decisions have come from the villagers
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themselves and are passed on through the members of the Coolie Sangha. Members of the
Coolie Sangha are elected by the villagers. The decisions are formally taken and carried
forward in the Coolie Sangha unit and Mahila (Women) meetings. In the Mahila meetings, the
women folk of the concerned households discuss major issues pertaining to the project. The
decisions taken at these meetings are passed on to implementing bodies like ADATS. ADATS
then prioritizes the needs of the people and then employs a workforce from within the village
community to carry forward the decisions taken (Bairiganjan 2008).

8.2.1.2.

SITE VISIT

The site visit was carried out on 8th March 2009.

The travel from Bangalore (Capital City of Karnataka state), where the researcher was
located, to the small town of Bagepalli took around 4 hours by car. The town of Bagepalli
also borders with two states of Andhra Pradesh and Tamil Nadu. The abundance of livestock
was quite evident as it is usual for vehicles to get stranded in herds of oxen, cows and
buffaloes crossing the roads. The climate was hot and humid and the semi-drought conditions
were visually apparent during the trip. It is not difficult to imagine the enormous practical
difficulties of accomplishing sustainable development projects in such a region.

During the site visit, the author met with the representatives of the ADATS and CS at the
Bagepalli site office and representatives from Mahila Trainers (Women Trainers) and area
field workers. The representatives were provided with a brief overview of the purpose of the
site visit. An interactive discussion session was held with all the above mentioned
representatives in order to get first hand information on the project activities and associated
developmental benefits. A site visit to three of the villages, Chinganapalli, Dibburhalli and
Chakavel was carried out to see the biogas plants under construction and installed biogas
plants, including meeting with the village community. The sustainable development analysis
for the project activity was carried out as per the framework for sustainable development
assessment and indicators developed and discussed earlier (section 6.4 and 7.1). In accordance
with the University of Otago ethical standards, the data and information on actual
developmental impacts of the project on the community which are used in the analysis are all
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accessible in existing publicly available documents (Bairiganjan S 2008) (ADATS 2009). The
same ethical standards were adhered to while carrying out the interviews and discussions with
project and local stakeholders during the site visits.

Figure 8.3: Biogas Plants (under construction and completed) under the Bagepalli Biogas
CDM Project (Authors photos)

8.2.1.3.

SUSTAINABLE DEVELOPMENT GOALS

According to the PDD for the Bagepalli CDM Biogas Programme registered CDM project
(PDD 2005), the project will contribute towards sustainable development of the region and
country by:
 Saving GHG (Greenhouse Gas) emissions by avoiding the uncontrolled burning of
unsustainable fuel wood (non-renewable biomass) while switching to biogas;
 saving emissions from kerosene, which is avoided when switching to biogas;
 increase women and children's overall health situation by reducing smoke in kitchen
(more women in India die from respiratory diseases caused by fumes in kitchens than
from malaria);
 protecting the local environment by reducing the uncontrolled deforestation in the
project area;
 helping women by saving cooking time.
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8.2.1.4.

SUSTAINABLE DEVELOPMENT ANALYSIS

Based on the framework for sustainable development assessment and indicators developed
and discussed earlier (section 6.4 and 7.1), the sustainable development analysis for the
‗Bagepalli Biogas CDM Programme‘ project was carried out. The actual impact of the project
on the envisaged sustainable development goals were assessed and scored based on the site
visit and data and information from the site visit and in the published project documents
(PDD 2005).

Table 8.2: Bagepalli Biogas CDM Programme Sustainable Development Analysis
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Indicator
Grouping

Indicator sub-sets

Employment
generation



Number of jobs generated



16,500-22,000 person-days of masonry work and 44,000 person-days High (+ 2)
of daily wage labor to excavate the pits and assist the masons



Continuity of generated jobs



Most of the jobs created were short term during the construction
phase and some long term jobs for maintenance and monitoring.

Actual Impact

Scoring

Short term
(+ 1)

Jobs generated for young unemployed and women



Most of the jobs generated employed local unemployed youth

High (+ 2)



Jobs generated as supplementary source of income



All the jobs generated were in addition to conventional farming and
employment

Yes ( + 2)



Job switches from farming to project activities sector



Only a limited number of job switches happened during project
implementation phase

Medium (+1)



Type of jobs created



Most of the jobs generated were skilled in nature

Skilled (+2)



Impact on halting migration



The project by generating short and long term employment has had a
small impact in terms of halting migration of unemployed

Medium (+1)



Reversal in migration trend



No reversal in migration trend has been observed.

No ( 0)
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Migration
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Access to electricity 


Share of electricity generated by the project supplied
to the local community
subsidised electricity to community



Not applicable as the project does not generate electricity

Actual Impact

No ( 0)

Indicator sub-sets

Scoring

Education






Impact on time spent by the children at schools
Turn around in number of children attending school
Impact on time spent by children studying
Impact on economic benefits to the family by
children through assisting in some income generation
activities

No data or information was available regarding the impact of the project
High (+ 2)
on education of children. However, the village communities,
particularly women, were educated on the biogas technology, operation
and maintenance aspects of biogas plants.

Health



Improved health service delivery in the community

 No noticeable impact



Reduced exposure to indoor air pollution

 The project implementation has resulted in replacement of kerosene for Yes ( + 2)
cooking and lighting through biogas and thus benefiting people
(women and children) from harmful exposure to indoor pollution.



Improved access to safe potable water

 No noticeable impact

No ( 0)

No ( 0)
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Indicator
Grouping Cont.
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Socio-economic and 
human development

Improvement in the socio-economic prospects of the
youth in the community as a substitute to
conventional farming activities

 Employment opportunities for the unemployed youth have contributed
to improvement in socio-economic aspects.

Yes ( + 2)



Impact on number of social associations created

 Being a community managed and operated project has resulted in
creation of various social associations.

High (+ 2)



Improved income generation

 Additional income through employment, CER revenues and saving
through reduction in fuel wood and kerosene usage

High (+ 2)



Improved food security

 No noticeable impact

No ( 0)

Indicator sub-sets

Actual Impact

Scoring

Distribution of
benefits



Impacts on marginalised people in the community
in terms of income and employment generation.

 The project has had major impact in terms of generating employment and in High (+ 2)
turn additional income for the marginalised people (women and unemployed
youth) in the community.

Use of Local
resources



Use of local resources (physical, human and capital)
by the project.

 The project has utilised the local physical and human resources for
implementation including operation and monitoring.

Yes ( + 2)

Environmental
Aspects



Impact on volume of food/crops grown in the
community

 No noticeable impact

-



Impact on community forests in terms of fuel wood
saved or increased forest area

 The usage of biogas has resulted in diminished consumption of fuel wood in High (+ 2)
turn contributing towards increased forest cover.
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Indicator
Grouping Cont.

282

Stakeholder
comments and
perception



Impact on quality and quantity of water

 No noticeable impact

-



Impact on local air pollution (including indoor
pollution)

 Major impact in terms of reducing exposure to indoor air pollution through
displacement of kerosene and fuel wood

High (+ 2)



Wide range of stakeholders consulted for the project  As a village community operated and managed project, all the stakeholders
sustainability benefit discussion
in the community were consulted on sustainable development aspects prior
to implementation.



Stakeholder perception of the project activity
contribution to sustainable development of
community

 Most of the community stakeholders perceive that the project has been
successfully contributing towards sustainable development of the
community.



Adequate mitigation measures proposed by the
project developer on stakeholder concerns

 Stakeholders have no serious concerns on the mitigation measures proposed Yes ( + 2)
by project developer.

Yes ( + 2)

High (+ 2)
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8.2.1.5.

SUMMARY AND CONCLUSIONS

The sustainable development analysis results for the Bagepalli Biogas CDM Programme
indicates that overall the project has been successful (high impact) in terms of delivering the
envisaged developmental benefits to the rural community. As discussed earlier (section 7.4),
for most of the registered small-scale CDM projects, sustainable development of community
or region is predicted in the PDDs but this is not reflected in the actual project outcomes. The
Bagepalli Biogas CDM Programme has been an exception from the above because the project
has in fact benefited around 5500 poor households. The key success factor for the project has
been the active involvement of local communities.

The project combines top-down and bottom-up approach which is in concurrence with the
sustainable development framework developed in this thesis (see section 6.4.2). The
involvement of local stakeholders (rural community) was given the highest priority resulting
in the majority of the decisions being taken by the community themselves. ADATS and
Women for Sustainable Development supported the project through providing technical and
managerial support. The project activity also benefited the end users in terms of training and
capacity building on operation, maintenance and monitoring of biogas digesters resulting in
improved functionality and the number of CERs generated.

8.2.2. Samal Grid-Connected Hydro Power Project in Orissa, India

8.2.2.1.

PROJECT BACKGROUND (PDD 2007)

The ―Samal Grid Connected Hydro Power CDM Project is located in the rural village of
Samal in Angul district of Orissa state in India (Figure 8.4) and is approachable by road
through the National Highway No.23. The nearest airport is at Bhubaneshwar, which is 170
km away from the site. The nearest Rail Head is at Talcher, which is about 19 km from the
project site.
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Figure 8.4: Location of Samal Grid Connected Hydro Power CDM Project, Source: (PDD
2007)
The state of Orissa in India, wherein the project activity is located, ranks highest in terms of
incidence of poverty in the country. It is estimated that almost 85% of the people live in rural
areas of which around 47% live below the poverty line. According to the Planning
Commission of India, the extent of rural poverty in Orissa in 2004-05 was 46.8% of the
population compared with the national average of 28.3%. Even though the state is bestowed
with rich mineral resources, poverty prevails due to limited access to and control over these
resources for the rural population (Government of India 2005).

The tribal population in the state of Orissa accounts for 23% of total and another 17% are
dalits or ―scheduled castes‖. It is estimated that 40% of the population of Orissa is comprised
of scheduled castes and ―scheduled tribes‖ who are extremely poor (UNWFP 2008).

The CDM project activity is generation of electricity using hydro power available at Samal
barrage in Orissa, India and subsequent feeding in the power generated to the Power Trading
Corporation (PTC) India grid. The power generated by the project is being exported to the
West Bengal state of India by PTC India Ltd.

The electricity generation from the project is based on non-fossil generation source with no
GHG emissions and it is expected that the proportion of fossil fuel based generation in the
grid will be reduced by the project activity so corresponding GHG emissions will be avoided.
Emissions reductions due to the project mainly depend on the energy fed to the grid by the
project and the share of fossil fuel based generation in the grid system. The project activity,
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with an installed capacity of 20 MW, is expected to generate electricity to the extent of 105
GWh to 123 GWh per year over the 10 year crediting period. Hence, the carbon intensity of
the grid would be reduced to the extent of power fed to the grid by the project activity. The
project is operated and owned by Orissa Power Consortium Ltd (Private Entity).
The CDM EB registered the project on 1st June 2007 with an envisaged start date same as the
registration date. The fixed crediting period for the project activity runs from 1st June 2007
until 31st May 2017.

8.2.2.2.

ACTUAL SITE DATA

The data and information on actual developmental impacts of the project delivered to the local
community are based on the field visit carried out by LAYA, an Indian NGO working as a
resource centre for tribal and marginalised people in Andhra Pradesh state of India (LAYA
2009). The actual field information and data has been obtained from LAYA through
email/telephone discussions, field visit documents and subsequent recommendations to CDM
EB on proposed improvements for small scale projects in the context of CDM. The
sustainable development analysis for the project activity was carried out as per the framework
for sustainable development assessment and indicators developed and discussed earlier
(section 6.4 and 7.1). The documents related to the field visit, associated findings and
recommendations are publicly available (CDM Watch 2009).

8.2.2.3.

SUSTAINABLE DEVELOPMENT GOALS

According to the PDD for the Samal Grid-Connected Hydro Power registered CDM project
(PDD 2007), the project envisaged contributing towards sustainable development of the
region and country through:

 alleviation of poverty by generating direct and indirect employment during
construction of the project as well as during operation. The project hired 180 labourers
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(peak) and 100 labourers (average). The labourers were supplied with free fuel by the
contractor/developer to avoid cutting trees from the adjoining area.
 Health care for the employees were attended to:


at the project hospital existing in the Samal barrage township within 1-2 km
distance from the project site



at 3 health centres existing in Kanhia Block.

 The project would bring in additional investment to the region. Project participants
investment in the project was about Rs.1108.3 million (US$ 24.09 million) funding
which would not happen in the absence of the project. This amount is a very
significant investment in a rural area.
 It was envisaged that additional rural industries would be set up and new opportunities
for development will be created as a consequence of the hydroelectric project in the
area which would result in infrastructure development, which ultimately would lead to
the rural development and prevent the migration of rural poor to cities.
 Since the project utilises hydro potential available in an existing barrage for power
generation, the project would not lead to any GHG emissions or cause any negative
impact on the environment. The project also would not lead to degradation of any
resources, health standards, and so on at the project area. Further, a green belt would
be developed around the powerhouse and colony area to develop the site to enhance its
ecological and aesthetic aspects. Hence, the project would contribute to the
environmental well-being of the area.

8.2.2.4.

SUSTAINABLE DEVELOPMENT ANALYSIS

Based on the framework for sustainable development assessment and indicators developed
and discussed earlier (section 6.4 and 7.1), the sustainable development analysis for the
―Samal Grid Connected Hydro Power Project in Orissa, India‖ was carried out. The actual
impact of the project on the envisaged sustainable development goals were assessed and
scored based on the field visit information and data obtained from LAYA (Table 8.3).
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Figure 8.5: Samal Hydro Power House, Source: (CDM Watch 2009)

Figure 8.6: Community Meeting at Samal, Angul, Orissa. Source: (CDM Watch 2009)
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Table 8.3: Samal Grid Connected Hydro Power CDM Project Sustainable Development Analysis
Indicator Grouping
Employment
generation

Access to electricity

Actual Impact
 limited number of temporary jobs (around 200) were created by the project
during construction phase. No permanent job was given to local community.

Scoring
Medium (+1)



Continuity of generated jobs



All the jobs created were short term during the construction phase

Short term
(+ 1)



Jobs generated for young unemployed and
women



Most of the temporary jobs generated employed unemployed youth from the
community

High (+ 2)



Jobs generated as supplementary source of
income



No supplementary jobs were created in addition to conventional farming and
employment.

No ( 0)



Job switches from farming to project
activities sector



No job switches has happened.

Low (0)



Type of jobs created



Most of the jobs generated were un-skilled in nature

Un-skilled
(+1)



Impact on halting migration



The project has had no impact on halting migration of unemployed as most of the
jobs generated are temporary in nature and there are no in-direct employment
benefits from the project

Low (0)



Reversal in migration trend



No reversal in migration trend has been observed due to the project.

No ( 0)



Share of electricity generated by the project
supplied to the local community



The local community is not supplied with electricity generated as it is being
exported to the West Bengal state grid.

Low (0)



Subsidised electricity to community



No subsidised electricity is being supplied to the community

No ( 0)
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Migration

Indicator sub-sets
 Number of jobs generated
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Indicator Grouping
Cont.

Indicator sub-sets

Actual Impact

Scoring

Education



Impact on time spent by the children at
schools



Low (0)



Turn around in number of children attending
school



Impact on time spent by children studying

Low (0)



Impact on economic benefits to the family
by children through assisting in some
income generation activities

Low (0)



Improved health service delivery in the
community



No beneficial impact. The nearest hospital is 14kms away.

No ( 0)



Reduced exposure to indoor air pollution



The project implementation has not resulted in any replacement of fossil fuel and
fuelwood for cooking and lighting resulting in continued harmful exposure of
women and children to indoor pollution.

No ( 0)



Improved access to safe potable water



Tap water to the community was promised during project conception. No
improvement on ground.

No ( 0)



Improvement in the socio-economic
prospects of the youth in the community as
a substitute to conventional farming
activities



A minor beneficial impact due to short term employment opportunities for the
unemployed youth.

Yes ( + 2)



Impact on number of social associations
created



As a private sector managed and operated project, the local community appears
to be sidelined and thus has not resulted in creation of any social associations.

Low (0)



Improved income generation



Minor beneficial impact on additional income through temporary employment.



Improved food security



No noticeable impact

Medium
(+ 1)
No ( 0)

Health

Low (0)
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Socio-economic and
human development

No impact. The project has not been able to have any impact on the child
education including any additional economic benefits to the rural families
through children assisting in other income generating activities.
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Indicator Grouping Indicator sub-sets
Cont.
Distribution of
 Impacts on marginalised people in the
benefits
community in terms of income and
employment generation

Actual Impact

Scoring



The project has had no impact in terms of generating permanent long-term
employment and in turn has not contributed towards generating additional
income for the marginalised people (women and unemployed youth) in the
community.

Low (0)



Use of local resources (physical, human and
capital) by the project



The project has not utilised the local physical and human resources (except for
few temporary employment) for implementation including operation and
monitoring

No ( 0)

Environmental
Aspects



Impact on volume of food/crops grown in
the community



No beneficial impact on volume of food crops in the community.

Low (0)



Impact on community forests in terms of
fuel wood saved or increased forest area



No beneficial impact as the community still depend on fuel wood and biomass
for energy needs. Supply of free fuel to community was assured during project
conception.

Low (0)



Impact on quality and quantity of water



Low (0)



Impact on local air pollution (including
indoor pollution)



No impact on drinking water and sanitation facilities in the community as
envisaged during project stakeholder meeting.
No beneficial impact as the community continues to use fossil fuels and fuel
wood for energy needs.



Wide range of stakeholders consulted for
the project sustainability benefit discussion



A project stakeholder meeting was held during the conception phase during
which the community response was positive based on the envisaged sustainable
development benefits from the project.

Yes ( + 2)



Stakeholder perception of the project
activity contribution to sustainable
development of community



Most of the community stakeholders perceive that the project has failed in terms
of contributing towards sustainable development of the community as indicated
in the PDD.

Low (0)



Adequate mitigation measures proposed by
the project developer on stakeholder
concerns



Local community stakeholders were satisfied with the initial mitigation measures
proposed during project stakeholder meeting but are not in support of the postproject implementation developments on the local community.

No ( 0)

Stakeholder
comments and
perception

Low (0)
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Use of Local
resources
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8.2.2.5.

SUMMARY AND CONCLUSIONS

As can be seen from the above table the results from the sustainable development analysis for
the ―Samal Grid Connected Hydro Power Project in Orissa, India‖ indicate that the project has
not been very successful in delivering the envisaged benefits as indicated in the PDD (PDD
2007). The local community were assured by the project developer during the initial project
stakeholder meeting of many developmental activities (employment, clean water and sanitary
facilities, health care, community temple and so on). However, the community still awaits ( as
of 2009) implementation of most of the promised developments. It is also important to note
that the project proponent is a private entity and the local community were not involved in the
project planning and implementation activities.

According to the local community (LAYA 2009), the project developer has been blatantly
negligent in terms of assurances given compared to the developmental activities actually put
in place for the community. Discrepancies include; non-supply of free fuel to labourers, no
health care facilities, non-development of green belt, no permanent employment for the locals,
no drinking water and drainage facilities and no temple and road constructed. In general, it
appears that the Samal Grid Connected Hydro Power Project in Orissa, India has completely
failed in terms of delivering the assured sustainable developmental benefits to the local
community and region. The differences between the paper benefits claimed by the PDD and
the ground truthed situation could not be more apparent.

8.2.3. e7 Bhutan Micro Hydro Power CDM Project

8.2.3.1.

PROJECT BACKGROUND (PDD 2005A)

The ―e7 Bhutan Micro Hydro Power CDM Project‖ is located in Chendebji village, almost in
the centre of the Kingdom of Bhutan and is located about 2,500m above sea level in the west
of Trongsa District (Figure 8.7). The village is about an eight hour drive from Thimpu, the
capital city of Kingdom of Bhutan. The region has a very inclement climate and terrain as the
rainy season lasts from May to September and snow season from December to February.
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Figure 8.7: Location of e7 Bhutan Micro Hydro Power CDM Project, Source: (PDD 2005a)

Figure 8.8: Chendebji Village, Source: (Shiraishi 2009)

The ―e7 Bhutan Micro Hydro Power CDM Project‖ is a micro-hydro power project with a
power generation capacity of 70kW for an originally un-electrified Chendebji village in
Bhutan. The purpose of the project was envisaged to reduce GHG emissions and to contribute
to the sustainable development of the community. The project activity displaces diesel power
generation and burning fuelwood in the baseline scenario and in turn leads to reduction of
GHGs.
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The power generated from the project activity supplies electricity to approximately 50
households, a dispensary and a school in the village of Chendebji. The project aims to
promote rural electrification in the Kingdom of Bhutan, where the electrification rate remains
as low as 20% (e7 2006).

The project has been implemented by e7 Fund for Sustainable Energy Development as one of
the e7 activities and the Royal Government of Bhutan in collaboration with the local village
community. e7, comprised of nine leading electricity companies from G7 countries, was
formed in 1992 with the vision of examining and co-operating on major global electricityrelated issues, with an emphasis on the global environment and sustainable energy
development.
The project was registered with the CDM EB on 23rd May 2005 with an envisaged start date
of 19th August 2005. The crediting period for the project activity is from 19th August 2005 to
18th August 2012.

8.2.3.2.

ACTUAL SITE DATA

The actual impact of the project on the envisaged sustainable development goals were
assessed and scored based on the email/telephone discussions with Kansai Electric Co., e8
member and the post project case study data and analysis presented at the international
conference on ‗Renewable Energy and Sustainable Development‘ in Jakarta, Indonesia during
January 2009.
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Figure 8.9: The Power House (top left), Generator (top right), Distribution Lines (bottom left)
and Community Consultation (bottom right), Source: (Shiraishi T 2009)

8.2.3.3.

SUSTAINABLE DEVELOPMENT GOALS

The PDD for the ―e7 Bhutan Micro Hydro Power CDM Project‖ (PDD 2005) lists the
envisaged sustainable development benefits from the project as:

 Health


Being able to use electric cooking appliances (reduction in smoke inhalation
from fuel wood and kerosene)



Encouraging a sanitary and healthy life by easy access to washing and bathing
through the provision of hot water

 Agricultural productivity
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Reducing time spent on gathering fuel wood and food preparation, which
would lead to an increase of time allocated to farm work

 Economic Development


Allowing more time, particularly for women, for farm work and/or other
income generation works (cottage industries, small enterprises) through the
usage of lighting and electric appliances



Carrying out E-commerce by internet

 Education


Enhancing introduction of new electricity-driven learning tools (television,
computers, etc.) and lighting, which enables adult education during the
evening hours



Receiving education through satellite broadcasting

 Medical


Enabling the use of vaccine refrigerators, tele-medicine capabilities, and other
electric medical devices

 Environment


Decreasing deforestation and land erosion by reducing fuel wood consumption



Decreasing emissions from baseline diesel power generation (alternative to
micro hydro power generation) and fuel transportation

 Demographics/ long-term


Decreasing infant mortality rate, increasing life-expectancy, and diminishing
migration to urban areas, and so on.

8.2.3.4.

SUSTAINABLE DEVELOPMENT ANALYSIS

Based on the framework for sustainable development assessment and indicators developed
and discussed earlier (section 6.4 and 7.1), the sustainable development analysis for the ―e7
Bhutan Micro Hydro Power CDM Project‖ was carried out. (Table 8.4).
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Figure 8.10: Pre-project and Post – project Scenario, Source: (Shiraishi 2009)
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Table 8.4: e7 Bhutan Micro Hydro Power CDM Project Sustainable Development Analysis

Indicator Grouping
Employment
generation

Access to electricity

Actual Impact
 limited number jobs (around 50) were created directly by the project but the
project has resulted in generation of around 250 indirect employment

Scoring
Medium (+1)



Continuity of generated jobs



Most of the jobs created were short term during the construction phase and
some long term jobs through indirect employment

Short term
(+ 1)



Jobs generated for young unemployed
and women



Most of the jobs generated employed unemployed youth from the community

High (+ 2)



Jobs generated as supplementary source
of income



All the jobs generated were in addition to conventional farming and
employment

Yes ( + 2)





Only a limited number of job switches happened during project implementation
phase
Most of the jobs generated were skilled in nature

Medium (+1)



Job switches from farming to project
activities sector
Type of jobs created



Impact on halting migration



The project with its associated community development benefits has had a large
impact in terms of halting migration of unemployed

High (+ 2)



Reversal in migration trend



A marginal impact on reversal in migration trend has been observed.

Yes ( + 2)



Share of electricity generated by the
project supplied to the local community



Yes, all the electric generated from the project is being supplied to the local
community

High (+ 2)



Subsidised electricity to community



The electricity is being supplied at generation cost to the community

Yes ( + 2)



Skilled (+2)
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Migration

Indicator sub-sets
 Number of jobs generated
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Indicator Grouping
Cont.
Education

Indicator sub-sets
Impact on time spent by the children at
schools



Medium impact. An increase in trend on time spent by children at school has
been observed due to availability of free time not collecting biomass or fuel
wood.

Medium (+1)



Turn around in number of children
attending school



A large turn around in number of children attending school has been observed
for the reason above.

High (+ 2)



Impact on time spent by children
studying
Impact on economic benefits to the
family by children through assisting in
some income generation activities



Children are spending more time studying due to availability of electricity at
night
Lighting at night is allowing studies and cottage industry activities, such as
weaving, after sunset.

High (+ 2)



Improved health service delivery in the
community



Availability of electricity has enabled efficient health service delivery through
access to modern medical equipments

Yes ( + 2)



Reduced exposure to indoor air pollution



The project implementation has resulted in replacement of kerosene for cooking
and lighting through biogas and thus benefiting people (women and children)
from harmful exposure to indoor pollution.

Yes ( + 2)



Improved access to safe potable water



No noticeable impact

No ( 0)





Employment opportunities for the unemployed youth have contributed to
improvement in socio-economic aspects.

Yes ( + 2)



This community managed and operated project has resulted in creation of
various social associations.
Additional income through employment, CER revenues and saving through
reduction in fuel wood and kerosene usage

High (+ 2)



Improvement in the socio-economic
prospects of the youth in the community
as a substitute to conventional farming
activities
Impact on number of social associations
created
Improved income generation



Improved food security



No noticeable impact

No ( 0)







High (+ 2)

High (+ 2)
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Socio-economic and
human development

Scoring





Health

Actual Impact
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Indicator Grouping
Cont.
Distribution
of
benefits
Use
of
Local
resources
Environmental
Aspects

Actual Impact

Scoring

Impacts on marginalised people in the
community in terms of income and
employment generation
Use of local resources (physical, human
and capital) by the project
Impact on volume of food/crops
grown in the community



The project has had major impact in terms of generating employment and in
turn additional income for the marginalised people (women and unemployed
youth) in the community.
The project has utilised the local physical and human resources for
implementation including operation and monitoring
Improved access to water for irrigation

High (+ 2)



Impact on community forests in
terms of fuel wood saved or increased
forest area



The usage of electricity from hydro has resulted in diminished consumption of
fuel wood in turn contributing towards increased forest cover.

High (+ 2)



Impact on quality and quantity of
water



No noticeable impact

No Impact



Impact on local air pollution
(including indoor pollution)



Major impact in terms of reducing exposure to indoor air pollution through
displacement of kerosene and fuel wood.

High (+ 2)



Wide range of stakeholders consulted
for the project sustainability benefit
discussion



As a village community operated and managed project, all the stakeholders in
the community were consulted on sustainable development aspects prior to
implementation.

Yes ( + 2)



Stakeholder perception of the project
activity contribution to sustainable
development of community



Most of the community stakeholders perceive that the project has successfully
contributed towards sustainable development of the community.

High (+ 2)



Adequate mitigation measures
proposed by the project developer on
stakeholder concerns



Stakeholders have no serious concerns on the mitigation measures proposed by
project developer.

Yes ( + 2)





and




Yes ( + 2)
High (+ 2)
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Stakeholder
comments
perception

Indicator sub-sets
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8.2.3.5.

SUMMARY AND CONCLUSIONS

Based on the results of the analysis, it appears that the project has been successful in terms of
delivering the envisaged sustainable development benefits to the local community as indicated
in the PDD (2005). The lessons learnt from the ―e7 Bhutan Micro Hydro Power CDM
Project‖ infer that the stakeholders, especially local ones, need to be well informed of the
climate change and related impact. It is also important to note that the involvement of all
stakeholders, especially the local community, from planning through to operation has
benefited the community in terms of taking ownership of the project. According to the project
developer (e7 group), the project construction planners respected the villagers‘ traditional
land uses for farming and animal husbandry. At the request of the villagers, excess energy
produced by the plant will be used to heat water which will be made available, at the
powerhouse, to all the village families. Finally, additional transmission/ distribution lines
were added to the original project scope to ensure electrification of several remote houses and
a local temple.

In addition, the project developer has assisted the local community in purchasing rice cookers
and water boilers for each household in the village and is looking into possibilities for
improved cooking and heating stoves and better ventilation at the village school. This has
directly benefited the women and children in the community in terms of improved and smoke
free kitchens including freeing up time spent on gathering wood. In the words of the project
developer ―To date, 50 households in the village have been connected to the Chendebji power
station, affording the local community better quality of life. The onset of electricity generation
contributed to the development of small enterprises, including a store and a restaurant built
near the village, all contributing to the local community‘s development.‖
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8.2.4. Waste Heat Recovery project” at Saraikela, Kharsavan, Jharkhand,
India by M/s Kohinoor Steel Private Limited

8.2.4.1.

PROJECT BACKGROUND (PDD 2008)

The Waste Heat Recovery Project is located in Kuchidih village, P.S.Chandil, Saraikela
Kharsavan District, Jharkhand (Figure 8.11). The site is only 25 kms from the steel producing
city of Jamshedpur and 112 kms from state capital Ranchi. The plant site is in close proximity
with N.H. 33 and state highways. It is accessible by a good road. Swarnarekha River is
adjacent to the site, which facilitates the water requirement of the project.

Figure 8.11: Location of Waste Heat Recovery CDM Project, Source: (PDD 2008)
According to a report from the Institute for Human Development, Jharkhand, the state in
which the project activity is located, has around 49.9 % of its people living below the poverty
line, which is next only to Orissa in having the highest level of poverty in the country (IHD
2008) . In addition, the same report indicates that the incidence of poverty among the tribals,
who form a significant component of Jharkhand‘s population, was estimated around 60 per
cent as against 44 per cent among the scheduled tribes in the nation in 1999-2000. One of the
major reasons identified as causing poverty in this state has been the very poor status of
agriculture, wherein the net sown area in the state is only a little over 22 per cent as against 47
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per cent in the nation as a whole. Further, illiteracy, especially female illiteracy, is widespread
in Jharkhand with more than half of the total population being illiterate (IHD 2008).

The Project proponent has set up a 400 tonnes per day (TPD) sponge iron unit with 4 direct
reduction kilns of 100 TPD each which emits around 24,000 cubic Newton Meters per hour of
hot gas at a temperature of 950°C±50°C, containing heat energy of around 34.2 Mkjoule/hour
, which, under normal circumstances would go as waste. The project activity has installed a
10MW captive Power Plant (CPP) for generation of electricity by using the heat from the
waste gases originating from the reduction kilns. Heat that is extracted from the hot gas is
used to transform water to high temperature high pressure steam. This steam is used to run
conventional condensing type steam turbo-generator (with steam dumping facility) for the
generation of electricity.

The project is owned and operated by a private company, M/s Kohinoor Steel Private
Limited. The CDM EB registered the project activity on 26th May 2008 and the project has a
renewable crediting period from 26th May 2008 until 25th May 2015.

Figure 8.12: Waste Heat Recovery CDM Project, Source: (CDM Watch 2009)
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8.2.4.2.

ACTUAL SITE DATA

The data and information on actual developmental impacts of the project on the community
are based on the field visit carried out by LAYA, an Indian NGO working as a resource centre
for tribal and marginalised people in Andhra Pradesh state of India (LAYA 2009). The actual
field information and data has been obtained from the LAYA through email/telephone
discussions, field visit documents and subsequent recommendations to CDM EB on proposed
improvements for small scale projects in the context of CDM. The sustainable development
analysis for the project activity was carried out as per the framework for sustainable
development assessment and indicators developed and discussed earlier (section 6.4 and 7.1).
The documents related to field visit and findings are publically available (CDM Watch 2009).

8.2.4.3.

SUSTAINABLE DEVELOPMENT GOALS

The PDD for the ―Waste Heat Recovery Project at Saraikela‖ (PDD 2008) included a detailed
description of the envisaged sustainable development benefits from the project as indicated
below:
Social well-being: The project is expected to create significant employment opportunities
(directly, by way of manpower required to build/operate/maintain the unit and indirectly by
generating power and thus eliminating the need to withdraw power from an already deficient
grid). Further, with growing technological advancement, the project activity envisages
contributing to the capacity building in terms of technical knowledge and long-term skills.
This project, which involves energy efficiency, is envisaged to have long term direct and
indirect social benefits. The implementation of the project activity is believed to bring about
an increase in the business opportunities for contractors, suppliers, and erectors at different
phases of its implementation. The proposal is envisaged to improve the local economic
structure and hence social status of the involved people.

Economic well-being: The project activity would result in more employment to a backward
region and create a regular source of income by developing the economic situation.
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Environmental well-being: In India, a major share of the country‘s electricity is generated
from fossil fuel sources such as coal, diesel, furnace oil and so on. The proposed waste heat
recovery CDM project envisages to displace or replace the equivalent quantity of electricity
generated in the grid. Since the project claims to avoid all the associated pollution occurring
related to extraction, processing and transportation of natural resources, it promotes an overall
environmental well-being. Apart from this the project also helps in eradicating the local air
pollution.

8.2.4.4.

SUSTAINABLE DEVELOPMENT ANALYSIS

Based on the framework for sustainable development assessment and indicators developed
and discussed earlier (section 6.4 and 7.1), the sustainable development analysis for the
―Waste Heat Recovery Project at Saraikela‖ was carried out (Table 8.5).

Figure 8.13: Project Impact on the Local Vegetation, Open Dumping of Iron Ore and Fly Ash,
Source: (CDM Watch 2009)
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Table 8.5: ―Waste Heat Recovery Project at Saraikela‖ CDM Project Sustainable Development Analysis
Indicator
Grouping
Employment
generation

Migration

Actual Impact

Scoring



Number of jobs generated



Limited number of temporary jobs (around 10) were created by the project
during construction phase

Medium (+1)



Continuity of generated jobs



All the jobs created were short term during the construction phase

Short term
(+ 1)



Jobs generated for young unemployed and
women



Most of the jobs generated employed unemployed youth from the community

High (+ 2)



Jobs generated as supplementary source of
income



No supplementary jobs were created in addition to conventional farming and
employment.

No ( 0)





No job switches have happened.

Low (0)



Job switches from farming to project
activities sector
Type of jobs created



Most of the jobs generated were unskilled in natured

Unskilled (+1)



Impact on halting migration



The project has had no impact on halting migration of unemployed as most of
the jobs generated are temporary in nature and there are no indirect
employment benefits from the project

Low (0)



Reversal in migration trend



No reversal in migration trend has been observed due to the project.

No ( 0)



Impact on time spent by the children at
schools
Turn around in number of children attending
school
Impact on time spent by children studying



No impact. The project has not been able to have any impact on the child
education including any additional economic benefits to the rural families
through facilitating other income generating activities.

Low (0)





Impact on economic benefits to the family by
children through assisting in some income
generation activities
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Education

Indicator sub-sets
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Indicator
Grouping Cont
Access to electricity

Health

Use of Local
resources

Actual Impact

Scoring



Share of electricity generated by the project
supplied to the local community



The local community is not supplied with electricity generated as it is being
used for captive consumption and excess exported to the grid.

Low (0)



Subsidised electricity to community



No subsidized electricity is being supplied to the community

No ( 0)



Improved health service delivery in the
community



Although a Public Health centre has been built, this remains closed most of the
time with no appropriate medical facilities or equipment

No ( 0)



Reduced exposure to indoor air pollution



The project implementation has not resulted in any replacement of fossil fuel
and fuelwood for cooking and lighting resulting in continued harmful exposure
of women and children to indoor pollution.

No ( 0)



Improved access to safe potable water



No noticeable impact

No ( 0)



Improvement in the socio-economic prospects
of the youth in the community as a substitute
to conventional farming activities



A minor beneficial impact due to short term employment opportunities for the
unemployed youth.

Yes ( + 2)



Impact on number of social associations
created



As a private sector managed and operated project, the local community appears
to be sidelined and this has not resulted in creation of any social associations.

Low (0)



Improved income generation



Minor beneficial impact on additional income through temporary employment.

Medium
(+ 1)



Improved food security



No noticeable impact

No ( 0)



Use of local resources (physical, human and
capital) by the project



The project has not utilised the local physical and human resources (except for
few temporary employment) for implementation including operation and
monitoring

No ( 0)
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Socio-economic and
human development

Indicator sub-sets
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Indicator
Grouping Cont
Distribution of
benefits

Environmental
Aspects



Impact on marginalised people in the
community in terms of income and
employment generation

Actual Impact

Scoring



The project has had no impact in terms of generating permanent long-term
employment and in turn has not contributed towards generating additional
income for the marginalised people (women and unemployed youth) in the
community.

Low (0)



Impact on volume of food/crops grown in
the community



No beneficial impact on volume of food crops in the community. The local
community believes that the project has adversely affected the crops.

Low (0)



Impact on community forests in terms of
fuel wood saved or increased forest area



No beneficial impact as the community still depend on fuel wood and biomass
for energy needs.

Low (0)



Impact on quality and quantity of water



The local community believes that the particulate emission from the project has
settled on the local pond resulting in diminished productivity.

Low (0)



Impact on local air pollution (including
indoor pollution)



No beneficial impact and in contrast the community blames the project activity
for increased local air pollution.

Low (0)



Wide range of stakeholders consulted for
the project sustainability benefit discussion



A project stakeholder meeting was held during the conception phase during
which the community response was poitive based on the envisaged sustainable
development benefits from the project.

Yes ( + 2)



Stakeholder perception of the project
activity contribution to sustainable
development of community



Most of the community stakeholders perceive that the project has failed in
terms of contributing towards sustainable development of the community as
indicated in the PDD.

Low (0)



Adequate mitigation measures proposed by
the project developer on stakeholder
concerns



Local community stakeholders were satisfied with the initial mitigation
measures proposed during project stakeholder meeting but are not in support of
the post-project implementation developments on the local environment and
economy.

No ( 0)
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Stakeholder
comments and
perception

Indicator sub-sets
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8.2.4.5.

SUMMARY AND CONCLUSIONS

The results from the sustainable development analysis for the ―Waste Heat Recovery Project
at Saraikela‖ indicate that the envisaged benefits in the PDD (PDD 2008) were more
hypothetical than real as found during a ground truthing study. The key factor to note in this
case is that the project proponent was a private entity and the local community has not been
involved in the project cycle. Only a few community members had an opportunity to
participate in the initial project stakeholder meeting where only the envisaged benefits
(indicated in the PDD) to the community were all highlighted by the project entity as part of
fulfiling the requirements for registration of project under CDM.

According to the local community, the negative environmental and livelihood impact were
due to the emissions from the project which contained carbon dust, fly ash, charcoal and so on
which settles on the surrounding areas (LAYA 2009). These emissions have an adverse
impact on livelihood resources, primarily Mahua, Lac and Kendu leaf which have been
sustaining these communities for many years. The toxic particulate emissions and subsequent
settling on land has also resulted in the loss of pasture land and livestock. The community
also thinks that the paddy production has almost halved, to an extent that it is not sufficient
for the entire year. Apparently, the entire fisheries activity, which had a thriving production
before, is now lost. The particulates and carbon dust have settled on the pond bottom which
has depleted the pond productivity.

As mentioned in the analysis, even though the project activity has generated some temporary
short-term employment for the local unemployed youth, they have real concerns regarding the
company not maintaining any acceptable and accredited standards for ensuring occupational
health and safety.

Overall, the local community has not been too supportive of the project due to the issues and
concerns (Table 8.). There appear to be too many discrepancies between the sustainable
development benefits indicated in the PDD which is also endorsed by the host country DNA
and the actual delivered benefits. It can also be noted that the emissions and associated
harmful effects on the local environment are basically a result of the sponge iron plant itself
and are not associated with the waste heat recovery component. This essentially implies that
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adopting an efficiency improvement component (waste heat recovery in this case) to a
polluting project does not in any way alter the original ill effects.

8.2.5. Bundle of 100 village biomass gasifier based power plants totalling
5.15 MW for Decentralised Energy Systems India Pvt. Ltd. in Bihar

8.2.5.1.

PROJECT BACKGROUND (PDD 2007A)

This project consists of a 100 Village Gasifier bundle CDM project and is located in various
villages in the district of Araria in the state of Bihar, India (Figure 8.14). The project
management office of DESI Power, India (Project Developer) is located in Bangalore
(Karnataka State) and project site offices have been established in 10 clusters of 10 villages
(Bihar State) where the gasifiers are being installed.

Figure 8.14: Location of 100 Village Gasifier bundle CDM Project
According to a World Bank (2005a) report, in the state of Bihar, wherein the project activity
is located nearly 40 % of population of 83 million lies below the poverty line which accounts
for a seventh of the India‘s population below this threshold level. In Bihar, landownership
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issues are considered to have close links with poverty in rural areas due to being the main
source of income and also as a means of socio-economic opportunities.

The report also indicates that the low landholding among its people has affected the quality of
livestock and is the main reason for widespread poverty in Bihar. The slow progress in terms
of development of land reforms has also resulted in high levels of inequality in land
ownership. There has also been a high incidence of leasing of land among small and marginal
farmers including backward social groups resulting in significant impact on the livelihoods of
the poor (World Bank 2005a). In addition, illiteracy is widespread among the scheduled castes
& tribes (Dalits) in Bihar. The literacy rate among Dalits in Bihar is estimated to be 19%, the
lowest in the country.

Under this programme, the project promoter (DESI Power), in partnership with local
community organisations plans to establish 100 biomass gasification based power plants in
various villages in the District of Araria in the state of Bihar, India. The new plants, mostly
rated 50 kWe, and a few rated 100 kWe, are envisaged to provide power for micro industries,
energy services and water pumping in villages. None of the plants will be grid connected. The
power generated will replace small local stand-alone diesel engine based mini-grids and
individual small diesel generating sets which had been previously used to supply power to
these same kinds of applications including micro-industries and water pumping. The number
of connected users was also expected to go up, as steady and reliable power became available
in the villages. The promoters are in partnership with various local co-operatives, societies,
non-governmental organisations (NGOs), local individuals and ‗Gram Panchayats‖ (village
local governments) who are interested in setting up their own micro-industries and promoting
the economic development of their villages with electricity generated by renewable energy.
The power from the gasifier based power plants was envisaged to be the driving force for
local value addition and job creation. In addition, the power plants were proposed to have
some energy services and water pumps directly under the control of the power plant
management, to provide lighting and water directly to individual households and farmers.
Local owners of the 100 village biomass gasifier based power plants will enter into an
agreement with DESI Power for sale of Certified Emissions Reductions (CERs).

The project proposal called for a village community owned and operated business with
technical support from DESI Power Private Limited. The CDM EB registered the project
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activity on 22nd December 2007 and the project has a fixed crediting period from 22nd
December 2007 until 21st December 2017.

8.2.5.2.

SITE VISIT

The site visit included a visit to the project management office in Bangalore (March 12th
2009) as well as one of the village gasifier field sites (March 18th, 2009) at Baharbari EmPP
(Empower Partnership Programme), Araria district, Bihar. The officers at DESI Power Project
management unit provided a detailed overview of the Desi Power EmPower Partnership
programme under which the 100 village gasifier bundle CDM project is being implemented.
Several technical documents and reports as well as outreach materials were also shared during
the visit which provided a detailed overview of the project status and progress (Desi Power
2009).

The village gasifier field visit was combined with a separate personal visit to Bodh Gaya in
Bihar, a pilgrimage centre wherein Gautama Buddha is believed to have attained Nirvana
(Enlightment).

The village of Baharbari is an isolated rural community in the northern part of Bihar,
bordering Nepal on the north and Bangladesh on the east. The region is remote without any
full year usable roads so that during the monsoon season the access is on foot or by bullock
carts. Fortunately, it was summer during the researcher‘s visit and the village was reached
through a bumpy, but exciting ride, on a farm tractor.
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Figure 8.15: Researcher on the way to Baharbari Village in Araria District, Northern Bihar

During the site visit, the researcher met with the Baharbari EmPower village team which also
included the women association members and the technical personnel involved in operation
and maintenance of the gasification plants. A visit to the operating village gasifier plant was
also carried out including discussion with the local community stakeholders.

Figure 8.16: The Desi Mantra (Trained Womens Group) on Gasifier Operation and Handling

Similar to earlier site visit toBagepalli, an interactive discussion session was held with all the
above mentioned representatives in order to get first hand information on the project activities
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and associated developmental benefits. The actual sustainable development assessment for the
project activity was carried out as per the framework for sustainable development assessment
with the indicators developed and discussed earlier (section 6.4 and 7.1). The data and
information on actual developmental impact of the project on the community are all
accessible in existing publicly available documents (Desi Power 2009).

8.2.5.3.

SUSTAINABLE DEVELOPMENT GOALS

According to the PDD (PDD 2007a), the project was proposed to contribute to sustainable
development in the social, environmental, economic and technological sense, by providing
electric power in remote villages where the only source of reliable power at the moment is
diesel generator sets. By providing reliable power the project developer envisaged kickstarting the local economy and creating livelihood benefits and social development.

The envisaged sustainable development benefits from the project, as indicated in the PDD for
project activity, are given below:

Social benefits: 50 direct jobs were to be created in every village. Individual homes were to
have access to affordable and reliable lighting through the battery-charging stations at each
power plant. With power generation in the hands of local cooperatives, pumped water was
planned to be distributed more equitably to a broader section of the population, thus
increasing agricultural productivity and income. Micro-industries were envisaged to be able to
mill local agricultural produce such as paddy and wheat in larger quantities and thus more
income would be generated for local people. Indirect jobs were to be created in the biomass
sector as local farmers supply Sesbania and other fast-growing fuel species to the power plant
at economic prices. Technology was envisaged to improve for local people, as youngsters
come up and get trained in new jobs, and the new generation has new opportunities in the
village of their birth. The exchange of technical and management experience between the
Bangalore office of DesiPower and the villages was believed to also strengthen the confidence
and implementation capacity of the local people. It is also expected, as has already been
experienced in the existing EmPPower Partnership villages, that the project would enhance
the economic, social and political weight of these villages and villagers in the democratic
process.
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Environmental benefits: The transport of diesel to and from the villages for power generation
was envisaged to be eliminated. New markets for fast-growing biomass species would be
encouraged, thus creating more opportunities for people on the land, and reducing the
dependence on urban and/or industrial type income sources. Well-planned mixed species fuel
forests would contribute to a broader mix of agricultural practices, thus enhancing local
species diversity of flora and contributing to strengthening and deepening the eco-system
services in the region.

Figure 8.17: The Baharbari 50kW Gasifier Plant
Economic benefits: The business enterprises envisaged to be connected to the plant include:
Briquetting machine, wheat grinder, Chuda (flat rice) mill, oil expeller, irrigation pumps and
power lines, workshop, battery charging, battery lights, market, fish pond, and office. The
turnover of all these activities is expected to be around 250000 USD per annum. This turnover
would double the existing economic turnover of each village, and would lead to a regular
income for 50 more people. The power plant itself also is envisaged to run on a profitable
basis by selling the power it generates to these enterprises.

Technological benefits: People with little exposure to new technology would make use of
computers in the project offices, biomass gasifiers at the plant site, battery charging and
lighting systems, and the other micro-industries, and would in this way experience the
benefits of the new technology getting transferred to the villages.
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8.2.5.4.

SUSTAINABLE DEVELOPMENT ANALYSIS

Based on the framework for sustainable development assessment and indicators developed
and discussed earlier (section 6.4 and 7.1), the sustainable development analysis for the
―Bundle of 100 village biomass gasifier based power plants totalling 5.15 MW for
Decentralised Energy Systems India Pvt. Ltd. in Bihar‖ was carried out. The actual impact of
the project on the envisaged sustainable development goals were assessed and scored based
on the site visit and discussions with DESI Power and EmPower Partnership Programme
(Table 8.6).

Figure 8.18: Micro-enterprises created by Baharbari Gasifier, Source: (Desi Power 2009)
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Table 8.6: ―Bundle of 100 village biomass gasifier based power plants totalling 5.15 MW for Decentralised Energy Systems India Pvt. Ltd. in Bihar‖
CDM Project Sustainable Development Analysis
Indicator Grouping Indicator sub-sets
Employment generation  Number of jobs generated

Access to electricity

Scoring
High (+ 2)



Continuity of generated jobs



Most of the jobs generated were long term permanent employment

Long term (+
2)



Jobs generated for young unemployed and
women



Women and unemployed youth from the village communities were trained and
employed for project operation and maintenance

High (+ 2)



Jobs generated as supplementary source of
income



All the jobs generated were in addition to conventional farming and employment

Yes ( + 2)



Job switches from farming to project activities
sector



A large number of job switches happened due to creation of micro-enterprises and
other income generating activities.

High (+2)




Type of jobs created
Impact on halting migration




All the jobs generated were skilled in nature
The project by generating large long term employment has had a significant impact in
terms of halting migration of unemployed

Skilled (+2)
High (+2)



Reversal in migration trend



The project has had medium impact on reversing the migration trend due to moving
back of community people in the urban areas to village community for work.

Yes ( +2)



Share of electricity generated by the project
supplied to the local community



Yes, all the electric generated from the project is supplied to the local community

High (+ 2)



Subsidised electricity to community



The electricity is supplied at generation cost to the community

Yes ( + 2)
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Migration

Actual Impact
More than 50 direct permanent jobs generated per each village (100 villages in total)
and in addition large number of in-direct jobs created through associated microenterprises
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Indicator
Cont.
Education

Health

Grouping Indicator sub-sets

Actual Impact

Scoring

High impact. A significant increase in trend on time spent by children at school has
been observed due to availability of free time not collecting biomass or fuel wood.

High (+2)

Impact on time spent by the children at schools 



Turn around in number of children attending
school



A large turn around in number of children attending school has been observed for the
reason as above.

High (+ 2)



Impact on time spent by children studying



Children are spending more time studying due to availability of electricity at night

High (+ 2)



Impact on economic benefits to the family by
children through assisting in some income
generation activities



Lighting at night is allowing studies and other income generating activities

High (+ 2)



Improved health service delivery in the
community



The rural health centres are being powered by the gasifier electricity including vaccine
storage and medical equipment.

Yes ( + 2)



Reduced exposure to indoor air pollution



The project implementation has resulted in replacement of kerosene for cooking and
lighting through gasifier electricity and thus benefiting people (women and children)
from harmful exposure to indoor pollution.

Yes ( + 2)



Improved access to safe potable water



A micro-enterprise selling clean water to the community at affordable price is being
initiated

Yes ( + 2)

The project has had major impact in terms of generating employment and in turn
additional income for the marginalised people (women and unemployed youth) in the
community.

High (+ 2)

The project has utilised the local physical and human resources for implementation
including operation and monitoring

Yes ( + 2)

Distribution of benefits 

Impacts on marginalised people in the

community in terms of income and employment
generation

Use of Local resources 

Use of local resources (physical, human and
capital) by the project
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Indicator
Cont

Grouping Indicator sub-sets

Actual Impact

Scoring



Improvement in the socio-economic prospects 
of the youth in the community as a substitute to
conventional farming activities

Employment opportunities through micro-enterprises and other income generating
activities for the unemployed youth have contributed to improvement in socioeconomic aspects.

Yes ( + 2)



Impact on number of social associations created 

High (+ 2)



Improved income generation



This community managed and operated project has resulted in the creation of various
social associations.
Additional income through employment, CER revenues, micro-enterprise and saving
through reduction in fuel wood and kerosene usage



Improved food security



Irrigation in the community has improved due to continuous availability of water
resulting in improved food security.

Yes ( + 2)

Environmental Aspects 

Impact on volume of food/crops grown in the
community



Beneficial impact resulting in improved agricultural produce production

High (+ 2)



Impact on community forests in terms of fuel
wood saved or increased forest area



The usage of gasifier electricity has resulted in diminished consumption of fuel wood
in turn contributing towards increased forest cover.

High (+ 2)



Impact on quality and quantity of water



Access to potable water and water for irrigation has improved

High (+ 2)



Impact on local air pollution (including indoor
pollution)



Major impact in terms of reducing exposure to indoor air pollution through
displacement of kerosene and fuel wood.

High (+ 2)

Wide range of stakeholders consulted for the
project sustainability benefit discussion



As a village community operated and managed project, all the stakeholders in the
community were consulted on sustainable development aspects prior to
implementation.

Yes ( + 2)

Socio-economic and
human development
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Stakeholder comments 
and perception

High (+ 2)
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Stakeholder perception of the project activity
contribution to sustainable development of
community





Adequate mitigation measures proposed by the 
project developer on stakeholder concerns

Most of the community stakeholders perceive that the project has been successfully
contributing towards sustainable development of the community.

High (+ 2)

Stakeholders have no serious concerns on the mitigation measures proposed by project Yes ( + 2)
developer.
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8.2.5.5.

SUMMARY AND CONCLUSIONS

The above analysis infers that the ―Bundle of 100 village biomass gasifier based power plants
totalling 5.15 MW for Decentralised Energy Systems India Pvt. Ltd. in Bihar‖ CDM project
has been highly successful in terms of delivering the envisaged sustainable development
benefits to the local community as indicated in the PDD (PDD 2007a). The project developer
‗DESI Power‘ in collaboration with the local village communities has demonstrated that
small-scale CDM projects can assist in terms of reducing the endemic rural poverty through
generating local employment driven by renewable energy based de-centralised power
generation using local resources. The project has also established the concept that rural
community renewable energy projects can benefit the local community in terms of creating
local micro-enterprises, businesses and energy services for lighting, water pumping for
irrigation, modern biomass based cooking fuels, drinking water, health care and so on.

Desi Power is also actively conducting training and capacity building programmes involving
local women and youth (DESI MANTRA) in order to strengthen the technical competency
and local project management and control skills. Until now 47 women and men have been
trained on computer usage, project management, biomass generation and management,
management of energy services, accounting and microfinance, project profitability and
personnel management. According to the project developer (Desi Power 2008) the project
implementation model of Employment and Power (EmPower) Partnership program has
successfully provided a tested working solution for simultaneously building renewable energy
power generating units, micro-enterprises, businesses and rural energy services in association
with the local village community. An additional benefit for the community is that a major part
of the value addition through the project and associated energy services stays within the
village economy.
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8.3

COMPARATIVE ANALYSIS OF THE CASE STUDIES OF
SMALL-SCALE CDM PROJECTS

Based on the framework for sustainable development assessment and indicators developed
and discussed earlier (section 6.4 and 7.1), the sustainable development analysis for the five
case study small-scale registered CDM projects has been carried out in the previous section.

In this section, the results from the sustainable development analysis carried out earlier
(Chapter 7) based on the available information from the PDDs has been compared and
assessed against the actual ground truth analysis for the five case study small-scale registered
CDM projects.

This analysis is envisaged to benefit in terms of comparing the sustainable development
claims made in the PDD by the project developer to the actual, real and measurable impact on
ground based on case study analysis.

8.3.1. Bagepalli CDM Biogas Programme

The envisaged sustainable development goals for the Bagepalli CDM Biogas programme
project, as indicated in the PDD, has been already discussed in section 8.2.1. In summary, the
PDD claimed that the project activity will benefit in terms of avoiding GHG emission and
kerosene emissions by switching to biogas; improving the general health of women and
children by reduced exposure to indoor air pollution; and protecting the local environment by
avoiding deforestation.

The results from the sustainable development analysis carried out based on the framework for
sustainable development assessment and indicators developed and discussed earlier (chapter
6.4 and 7.1) for the Bagepalli Biogas CDM Programme project has been compared with the
assessment results from the case study analysis and summarised below.
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Table 8.7: Comparative Assessment of Bagepalli Biogas CDM Programme Sustainable Development Analysis
Indicator sub-sets

Impact Scoring based
on PDD Analysis

Impact Scoring based
on Case Study Analysis

Employment
generation



Number of jobs generated

Medium (+1)

High (+ 2)



Continuity of generated jobs

Short term (+ 1)

Short term (+ 1)



Jobs generated for young unemployed and women

Medium (+1)

High (+ 2)



Jobs generated as supplementary source of income

Yes ( + 2)

Yes ( + 2)



Job switches from farming to project activities sector

Low (0)

Medium (+1)



Type of jobs created

Unskilled (+1)

Skilled (+2)



Impact on halting migration

Low (0)

Medium (+1)



Reversal in migration trend

No ( 0)

No ( 0)



Share of electricity generated by the project supplied to the local community

No ( 0)

No ( 0)



Subsidised electricity to community

No ( 0)

No ( 0)




Impact on time spent by the children at schools
Turnaround in number of children attending school Impact on time spent by children
studying

Low (0)

High (+ 2)



Impact on economic benefits to the family by children through assisting in some income
generation activities

Migration

Access to electricity

Education
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Indicator Grouping
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Health



Improved health service delivery in the community

Yes ( + 2)

No ( 0)



Reduced exposure to indoor air pollution

Yes ( + 2)

Yes ( + 2)



Improved access to safe potable water

No ( 0)

No ( 0)

Indicator sub-sets

Impact Scoring based
on PDD Analysis

Impact Scoring based
on Case Study Analysis

Socio-economic and
human development



Improvement in the socio-economic prospects of the youth in the community

Medium (+1)

Yes ( + 2)



Impact on number of social associations created

High (+ 2)

High (+ 2)



Improved income generation

High (+ 2)

High (+ 2)



Improved food security

No ( 0)

No ( 0)

Distribution of
benefits



Impacts on marginalised people in the community in terms of income and employment
generation

Medium (+1)

High (+ 2)

Use of Local
resources



Use of local resources (physical, human and capital) by the project

Yes ( + 2)

Yes ( + 2)

Environmental
Aspects



Impact on volume of food/crops grown in the community

Low (0)



Impact on community forests in terms of fuel wood saved or increased forest area

High (+ 2)

High (+ 2)
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Indicator Grouping
Cont.
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Stakeholder
comments and
perception



Impact on quality and quantity of water

Low (0)



Impact on local air pollution (including indoor pollution)

High (+ 2)

High (+ 2)



Wide range of stakeholders consulted for the project sustainability benefit discussion

Yes ( + 2)

Yes ( + 2)



Stakeholder perception of the project activity contribution to sustainable development of
community

High (+ 2)

High (+ 2)



Adequate mitigation measures proposed by the project developer on stakeholder
concerns

No ( 0)

Yes ( + 2)
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As seen in the above comparative analysis (Table 8.7), the assessment of sustainable
development benefits for the project based on the PDD information almost agree with the
analysis results from case study assessment. The deviation in results between the two analyses
is not too stark.

Table 8.8 summarises the difference between the sustainable development impacts predicted
in the PDD and those identified during the site visit.
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Table 8.8: Summary of Variation in Sustainable Development Impacts (based on PDD and Case Study Analysis Results)
Variation in Degree of Sustainable
Development Impacts

Remarks

Employment Generation

Low

Marginal difference in impacts for four of the six indicators

Migration

Low

Marginal difference in impacts for one of the two indicators

Access to Electricity

Nil

No difference in impacts for both the indicators

Education

High

The village communities particularly women were educated on the biogas technology,
operation and maintenance aspects of biogas plants which resulted in high impact scoring
during case study analysis. This aspect was not indicated in the PDD

Health

Low

Marginal difference in impact for one of the three indicators

Socio-economics and Human
Development

Low

Marginal difference in impact for one of the three indicators

Distribution of Benefits

Low

Marginal difference in impact for one of the two indicators

Use of Local Resources

Nil

No difference in impact for both the indicators

Environmental Aspects

Nil

No difference in impact for all the indicators

Stakeholder Comments and
Perception

Low

Marginal difference in impact for one of the three indicators
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Indicator Grouping
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Based on the above, it can be inferred that the Bagepalli CDM Biogas Programme project has
been successful in terms of delivering the promised developmental benefits to the local
community as mentioned in the PDD. This can be attributed to (see section 8.2.1 summary
and conclusions) the active involvement of the local community during project planning and
implementation process which has been instrumental in identifying and incorporating the
actual developmental needs for the community in the PDD.

The analysis also infers that the actual developmental impact delivered by a project activity
can be realistically assessed only through a detailed case study analysis with actual impact
data or through development of a sustainable development reporting procedure based on the
real, on site developmental impact data.

8.3.2. Samal Grid-Connected Hydro Power Project in Orissa, India

The envisaged sustainable development contribution from Samal Grid-Connected Hydro
Power Project in Orissa, India, as indicated in the PDD has been discussed in detail earlier
(see 8.2.2). In summary, the project developer promised poverty alleviation through job
generation;

health

care

facilities

for

the

community;

development

of

micro

enterprises/industries in the community and the development of a green belt for the
community.

The results from the sustainable development analysis carried out based on the framework for
sustainable development assessment and indicators developed (section 6.4 and 7.1) for the
Samal Grid-Connected Hydro Power Project in Orissa, India, has been compared with the
assessment results from the case study analysis and summarised below (Table 8.9).
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Table 8.9: Comparative Analysis of Samal Grid-Connected Hydro Power Project in Orissa, India Sustainable Development Analysis
Indicator sub-sets

Impact Scoring based on
PDD Analysis

Impact Scoring based on
Case Study Analysis

Employment generation



Number of jobs generated

High (+ 2)

Medium (+1)



Continuity of generated jobs

Long Term (+2)

Short term (+ 1)



Jobs generated for young unemployed and women

Medium (+1)

High (+ 2)



Jobs generated as supplementary source of income

Yes ( + 2)

No ( 0)



Job switches from farming to project activities sector

Medium (+1)

Low (0)



Type of jobs created

Skilled (+2)

Unskilled (+1)



Impact on halting migration

High (+ 2)

Low (0)



Reversal in migration trend

Yes ( + 2)

No ( 0)



Share of electricity generated by the project supplied to the local
community

Medium (+1)

Low (0)



Subsidised electricity to community

Yes ( + 2)

No ( 0)



Impact on time spent by the children at schools

Low (0)

Low (0)



Turnaround in number of children attending school

Low (0)

Low (0)



Impact on time spent by children studying

Low (0)

Low (0)



Impact on economic benefits to the family by children through assisting in
some income generation activities

Low (0)

Low (0)

Migration

Access to electricity

Education
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Health

Improved health service delivery in the community

Yes ( + 2)

No ( 0)



Reduced exposure to indoor air pollution

Yes ( + 2)

No ( 0)



Improved access to safe potable water

No ( 0)

No ( 0)

Impact Scoring based on
PDD Analysis

Impact Scoring based on
Case Study Analysis

Improvement in the socio-economic prospects of the youth in the
community
Impact on number of social associations created

Yes ( + 2)

Yes ( + 2)

Medium (+ 1)

Low (0)



Improved income generation

High (+ 2)

Medium (+ 1)



Improved food security

Yes ( + 2)

No ( 0)



Impacts on marginalised people in the community in terms of income and
employment generation

High (+ 2)

Low (0)
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Indicator sub-sets

Socio-economic and human 
development


Distribution of benefits
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Use of Local resources



Use of local resources (physical, human and capital) by the project

Yes ( + 2)

No ( 0)

Environmental Aspects



Impact on volume of food/crops grown in the community

High (+ 2)

Low (0)



High (+ 2)

Low (0)



Impact on community forests in terms of fuel wood saved or increased
forest area
Impact on quality and quantity of water

High (+ 2)

Low (0)



impact on local air pollution (including indoor pollution)

High (+ 2)

Low (0)

Wide range of stakeholders consulted for the project sustainability benefit
discussion
Stakeholder perception of the project activity contribution to sustainable
development of community
Adequate mitigation measures proposed by the project developer on
stakeholder concerns

Yes ( + 2)

Yes ( + 2)

High (+ 2)

Low (0)

Yes ( + 2)

No ( 0)

Stakeholder comments and 
perception
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As seen in the comparative assessment table above (Table 8.9), the results from the case study
analysis provide a completely different picture on the developmental impact through the
project as compared to the results from the PDD analysis. The PDD lists out and envisages an
ambitious developmental plan for the community in terms of employment, health, microenterprises, environment etc. On the contrary, the case study results strongly disagree with the
assurances made in the PDD.

The Table 8.10 provides the summary of variation in sustainable development impact analysis
results from the PDD and the case study sustainable development impact assessments.
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Table 8.10: Summary of Variation in Sustainable Development Impacts (based on PDD and Case Study Analysis Results)
Variation in Degree
Development Impacts

of

Sustainable

Remarks

Employment Generation

High

Substantial difference in impacts for all the six indicators

Migration

High

Substantial difference in impacts for both of the indicators

Access to Electricity

High

Substantial difference in impacts for both of the indicators

Education

Nil

No difference in impacts for both the indicators

Health

High

Substantial difference in impacts for two of the three indicators

Socio-economics and Human
Development

High

Substantial difference in impacts for two of the three indicators

Distribution of Benefits

High

Substantial difference in impacts for the indicator

Use of Local Resources

High

Substantial difference in impacts for the indicator

Environmental Aspects

High

Substantial difference in impacts for all the indicators

Stakeholder Comments and
Perception

High

Substantial difference in impacts for two of the three indicators
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It can be noted from the above analysis that the ―Samal Grid Connected Hydro Power Project
in Orissa, India‖ has been unsuccessful in terms of delivering the developmental benefits to
the local community and region as indicated in the PDD. The results from the PDD analysis
based on the indicator groupings and sub-sets inferred that the project has had a positive
developmental impact. However, the case study analysis suggests that most of the assurances
made by the project developer in terms of development were never fulfilled, so much so that
the project is having negative impacts on the local community. As seen in Table 8.10, the
degree of variation in sustainable development impacts between the PDD and case study
analysis is quite significant across the whole range of indicators used.

The PDD mentioned only the positive developmental aspects to the community during the
initial stakeholder meeting, after which the local community expressed their support for the
project implementation. The project activity also appeared to be more business oriented
(feeding electricity generated to the national grid for monetary returns) than supporting the
development of local community and region as promised in the PDD. This latter aspect was
also quite obvious from the fact that the local community had been totally sidelined during
and after the project implementation.

8.3.3. e7 Bhutan Micro Hydro Power CDM Project

The PDD for the e7 Bhutan Micro Hydro Power CDM project claimed that the project
activity would benefit the local community in terms of improving the health care facilities;
agricultural productivity; economic development through micro-enterprises and e-commerce;
education for women and children; reduced indoor pollution and in general overall
development of the local community and region. Detailed information on the envisaged
sustainable development goals as indicated in the PDD has been discussed in section 8.2.3.

The results from the sustainable development analysis carried out based on the framework for
sustainable development assessment and indicators developed and discussed earlier (section
6.4 and 7.1) for the e7 Bhutan Micro Hydro Power CDM project has been compared with the
assessment results from the case study analysis and summarised below (Table 8.11).
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Table 8.11: Comparative Analysis of e7 Bhutan Micro Hydro Power CDM project Sustainable Development Analysis
Indicator Grouping

Indicator sub-sets

Employment generation








Migration

Access to electricity

Health

Impact Scoring based on
Case Study Analysis
Medium (+1)
Short term (+ 1)
High (+ 2)
Yes ( + 2)
Medium (+1)
Skilled (+2)




Impact on halting migration
Reversal in migration trend

Medium (+1)
No ( 0)

High (+ 2)
Yes ( + 2)



Share of electricity generated by the project supplied to the local
community

Medium (+1)

High (+ 2)



Subsidised electricity to community

No ( 0)

Yes ( + 2)



Impact on time spent by the children at schools

High (+ 2)

Medium (+1)





Turnaround in number of children attending school
Impact on time spent by children studying
Impact on economic benefits to the family by children through assisting in
some income generation activities

High (+ 2)
High (+ 2)
High (+ 2)

High (+ 2)
High (+ 2)
High (+ 2)



Improved health service delivery in the community

Yes ( + 2)

Yes ( + 2)



Reduced exposure to indoor air pollution

Yes ( + 2)

Yes ( + 2)



Improved access to safe potable water

No ( 0)

No ( 0)
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Education

Number of jobs generated
Continuity of generated jobs
Jobs generated for young unemployed and women
Jobs generated as supplementary source of income
Job switches from farming to project activities sector
Type of jobs created

Impact Scoring based on
PDD Analysis
Medium (+1)
Short term (+ 1)
Medium (+1)
Yes ( + 2)
Low (0)
UnSkilled (+1)
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Indicator sub-sets

Socio-economic and human 
development




Improvement in the socio-economic prospects of the youth in the
community
Impact on number of social associations created
Improved income generation
Improved food security

Impact Scoring based on
PDD Analysis
No ( 0)

Impact Scoring based on
Case Study Analysis
Yes ( + 2)

Medium (+1)
High (+ 2)
No ( 0)

High (+ 2)
High (+ 2)
No ( 0)



Impacts on marginalised people in the community in terms of income and
employment generation

Medium (+1)

High (+ 2)

Use of Local resources



Use of local resources (physical, human and capital) by the project

Yes ( +2)

Yes ( + 2)

Environmental Aspects




Impact on volume of food/crops grown in the community
Impact on community forests in terms of fuel wood saved or increased
forest area
Impact on quality and quantity of water
Impact on local air pollution (including indoor pollution)

Medium (+1)
High (+ 2)

High (+ 2)
High (+ 2)

Low (0)
High (+ 2)

No Impact
High (+ 2)

Wide range of stakeholders consulted for the project sustainability benefit
discussion
Stakeholder perception of the project activity contribution to sustainable
development of community
Adequate mitigation measures proposed by the project developer on
stakeholder concerns

Yes ( + 2)

Yes ( + 2)

High (+ 2)

High (+ 2)

No ( 0)

Yes ( + 2)



Stakeholder comments and 
perception
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Table 8.11 indicates that the e7 Bhutan Micro Hydro Power CDM project adhered
substantially to the commitment made in the PDD in terms of delivering the assured
developmental benefits to the local community. This inference is supported by the similarities
in the sustainable development impact scoring for the PDD and case study analysis
assessment results.

Table 8.12 provides the summary of variation in sustainable development impact analysis
results from the PDD and the case study sustainable development impact assessments.
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Table 8.12: Summary of Variation in Sustainable Development Impacts (based on PDD and Case Study Analysis Results)
Variation in Degree
Development Impacts

of

Sustainable

Remarks

Employment Generation

Low

Marginal difference in impacts for three of the six indicators

Migration

Low

Marginal difference in impacts for both the indicators

Access to Electricity

Low

Marginal difference in impacts for both the indicators

Education

Low

Marginal difference in impacts for one of the four indicators

Health

Nil

No difference in impacts for all the indicators

Socio-economics and Human
Development

Low

Marginal difference in impacts for two of the four indicators

Distribution of Benefits

Low

Marginal difference in impact for one of the two indicators

Use of Local Resources

Nil

No difference in impacts for both the indicators

Environmental Aspects

Low

Marginal difference in impact for one of the four indicators

Stakeholder Comments and
Perception

Low

Marginal difference in impact for one of the three indicators
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The above analysis shows that the e7 Bhutan Micro Hydro Power CDM project has been
successful in terms of delivering the envisaged sustainable development benefits to the local
community as indicated in the PDD. The case study assessment results also support the fact
that the involvement of all stakeholders, especially the local community from planning
through to operation has benefited the community in terms of delivering positive
developmental impact during the post project implementation period.

8.3.4. “Waste Heat Recovery project” at Saraikela, Kharsavan, Jharkhand,
India by M/s Kohinoor Steel Private Limited

The PDD for the Saraikela Waste Heat Recovery project (section 8.2.4) committed to create
significant direct and indirect employment opportunities; capacity building in terms of
technical knowledge and long-term skills; socio-economic development of the region;
improved local and global environment including better living conditions for the local
community.

The results from the sustainable development analysis carried out based on the framework for
sustainable development assessment and indicators developed and discussed earlier (section
6.4 and 7.1) for the Saraikela Waste Heat Recovery project has been compared with the
assessment results from the case study analysis and summarised below (Table 8.12).
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Table 8.12: Comparative Analysis of Saraikela Waste Heat Recovery CDM project Sustainable Development Analysis
Indicator Grouping

Indicator sub-sets

Employment generation








Migration

Access to electricity

Health

Impact Scoring based on
Case Study Analysis
Medium (+1)
Short term (+ 1)
High (+ 2)
No ( 0)
Low (0)
Un-skilled (+1)




Impact on halting migration
Reversal in migration trend

Medium (+1)
No ( 0)

Low (0)
No ( 0)



Share of electricity generated by the project supplied to the local
community

Medium (+1)

Low (0)



Subsidised electricity to community

No ( 0)

No ( 0)



Impact on time spent by the children at schools

Low (0)

Low (0)





Turnaround in number of children attending school
Impact on time spent by children studying
Impact on economic benefits to the family by children through assisting in
some income generation activities

Low (0)
Low (0)
Low (0)

Low (0)
Low (0)
Low (0)



Improved health service delivery in the community

No ( 0)

No ( 0)



Reduced exposure to indoor air pollution

No ( 0)

No ( 0)



Improved access to safe potable water

No ( 0)

No ( 0)
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Education

Number of jobs generated
Continuity of generated jobs
Jobs generated for young unemployed and women
Jobs generated as supplementary source of income
Job switches from farming to project activities sector
Type of jobs created

Impact Scoring based on
PDD Analysis
High (+ 2)
Long term (+ 2)
High (+ 2)
Yes ( + 2)
Low (0)
Skilled (+2)
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Indicator sub-sets

Socio-economic and human 
development




Improvement in the socio-economic prospects of the youth in the
community
Impact on number of social associations created
Improved income generation
Improved food security

Impact Scoring based on
PDD Analysis
Yes ( + 2)

Impact Scoring based on
Case Study Analysis
Yes ( + 2)

High (+ 2)
High (+ 2)
No ( 0)

Low (0)
Medium (+ 1)
No ( 0)



Impacts on marginalised people in the community in terms of income and
employment generation

Medium (+ 1)

Low (0)

Use of Local resources



Use of local resources (physical, human and capital) by the project

Yes ( + 2)

No ( 0)

Environmental Aspects




Impact on volume of food/crops grown in the community
Impact on community forests in terms of fuel wood saved or increased
forest area
Impact on quality and quantity of water
Impact on local air pollution (including indoor pollution)

High (+ 2)
High (+ 2)

Low (0)
Low (0)

Low (0)
High (+ 2)

Low (0)
Low (0)

Wide range of stakeholders consulted for the project sustainability benefit
discussion
Stakeholder perception of the project activity contribution to sustainable
development of community
Adequate mitigation measures proposed by the project developer on
stakeholder concerns

Yes ( + 2)

Yes ( + 2)

High (+ 2)

Low (0)

Yes ( + 2)

No ( 0)



Stakeholder comments and 
perception
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Distribution of benefits
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The comparative assessment (Table 8.12) of the sustainable development impacts signifies
that the Saraikela Waste Heat Recovery project has fallen short in terms of fulfilling the
assurances made in the PDD on supporting the local community in moving towards improved
livelihoods and socio-economic development. The actual developmental impacts on ground
were nowhere near the assured developmental goals as seen in the impact scoring analysis
based on the PDD and the actual case study analysis.

The Table 8.13 provides the summary of variation in sustainable development impacts from
the PDD and the case study sustainable development impact assessments.
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Table 8.13: Summary of Variation in Sustainable Development Impacts (based on PDD and Case Study Analysis Results)
Variation in Degree
Development Impacts

of

Sustainable

Remarks

Employment Generation

High

Substantial difference in impacts for four of the six indicators

Migration

Medium

Marginal difference in impacts for one the indicators

Access to Electricity

Medium

Marginal difference in impact scoring for one the indicators

Education

Nil

No difference in impact scoring for all the indicators

Health

Nil

No difference in impact scoring for all the indicators

Socio-economics and Human
Development

High

Substantial difference in impact scoring for two of the four indicators

Distribution of Benefits

Low

Marginal difference in impact scoring for one of the two indicators

Use of Local Resources

High

Substantial difference in impact scoring for both the indicators

Environmental Aspects

High

Substantial difference in impact scoring for one of the four indicators

Stakeholder Comments and
Perception

High

Substantial difference in impact scoring for one of the three indicators

342

Indicator Grouping

343
In summary, based on the above assessment, it appears that the Saraikela Waste Heat
Recovery project has not succeeded in delivering the envisaged benefits indicated in the PDD.
The project proponent as a private entity has not involved the local community stakeholders
in the project planning and implementation process. As discussed earlier (section 8.2.4), the
project has had a negative impact on the local environment and livelihoods of the local
community. The local community are not very content with the post project implementation
impacts. There appears to be too many discrepancies between the sustainable development
benefits indicated in the PDD which is also endorsed by the host country DNA and the actual
delivered benefits.

8.3.5. Bundle of 100 village biomass gasifier based power plants totalling
5.15 MW for Decentralised Energy Systems India Pvt. Ltd. in Bihar

The PDD for the Bundle of 100 village biomass gasifier based power plants project claimed
that the project activity would benefit the local community in terms of creation of local jobs
on the basis of value addition of local, renewable resources; use of renewable energy based on
biomass which substitutes diesel; replacement of inefficient small diesel generating sets with
efficient systems; reduction of local pollution from diesel engines; greening of the villages
from biomass growing; increase of the gross national product (GNP) of the village since most
of the money paid for the electricity stays within the local economy. Detailed information on
the envisaged sustainable development goals as indicated in the PDD has been discussed in
section 8.2.5.

The results from the sustainable development analysis carried out based on the framework for
sustainable development assessment and indicators developed and discussed earlier (section
6.4 and 7.1) for the bundle of 100 village biomass gasifier based power plants CDM project
has been compared with the assessment results from the case study analysis and summarised
below (Table 8.14).
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Table 8.14: Comparative Analysis of Bundle of 100 village biomass gasifier based power plants CDM project Sustainable Development Analysis
Indicator sub-sets

Impact Scoring based on
PDD Analysis

Impact Scoring based on
Case Study Analysis

Employment generation



Number of jobs generated

Medium (+1)

High (+ 2)



Continuity of generated jobs

Long term (+ 2)

Long term (+ 2)



Jobs generated for young unemployed and women

Medium (+1)

High (+ 2)



Jobs generated as supplementary source of income

Yes ( + 2)

Yes ( + 2)



Job switches from farming to project activities sector

High (+2)

High (+2)



Type of jobs created

Skilled (+2)

Skilled (+2)



Impact on halting migration

Medium (+1)

High (+2)



Reversal in migration trend

Yes ( +2)

Yes ( +2)



Share of electricity generated by the project supplied to the local
community

High (+ 2)

High (+ 2)



Subsidised electricity to community

Yes ( + 2)

Yes ( + 2)



Impact on time spent by the children at schools

High (+2)

High (+2)



Turn around in number of children attending school

Medium (+1)

High (+ 2)



Impact on time spent by children studying

High (+ 2)

High (+ 2)

Migration

Access to electricity

Education
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Health

Impact on economic benefits to the family by children through assisting in
some income generation activities

High (+ 2)

High (+ 2)



Improved health service delivery in the community

Yes ( + 2)

Yes ( + 2)



Reduced exposure to indoor air pollution

Yes ( + 2)

Yes ( + 2)



Improved access to safe potable water

No (0)

Yes ( + 2)

Impact Scoring based on
PDD Analysis

Impact Scoring based on
Case Study Analysis

Improvement in the socio-economic prospects of the youth in the
community
Impact on number of social associations created

Yes ( + 2)

Yes ( + 2)

High (+ 2)

High (+ 2)



Improved income generation

High (+ 2)

High (+ 2)



Improved food security

No (0)

Yes ( + 2)



Impacts on marginalised people in the community in terms of income and
employment generation

High (+ 2)

High (+ 2)
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Socio-economic and human 
development


Distribution of benefits
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Use of Local resources



Use of local resources (physical, human and capital) by the project

Yes ( + 2)

Yes ( + 2)

Environmental Aspects



Impact on volume of food/crops grown in the community

Medium (+1)

High (+ 2)



High (+ 2)

High (+ 2)



Impact on community forests in terms of fuel wood saved or increased
forest area
Impact on quality and quantity of water

Medium (+1)

High (+ 2)



Impact on local air pollution (including indoor pollution)

High (+ 2)

High (+ 2)

Wide range of stakeholders consulted for the project sustainability benefit
discussion
Stakeholder perception of the project activity contribution to sustainable
development of community
Adequate mitigation measures proposed by the project developer on
stakeholder concerns

Yes ( + 2)

Yes ( + 2)

Medium (+1)

High (+ 2)

Yes ( + 2)

Yes ( + 2)

Stakeholder comments and 
perception



346
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The comparative assessment (Table 8.14) indicates that the bundle of 100 village biomass
gasifier based power plants project has been by and large successful in terms of delivering the
assured developmental benefits to the local community. This inference is also supported by
the similarities in the sustainable development impact assessment results from the PDD and
case study analysis. In addition, as mentioned earlier (section 8.2.5), the project is owned and
operated by the local communities with external technical support from NGOs and private
entities.

Table 8.15 provides the summary of variation in sustainable development impact analysis
results from the PDD and the case study sustainable development impact assessments.
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Table 8.15: Summary of Variation in Sustainable Development Impacts (based on PDD and Case Study Analysis Results)
Variation in Degree
Development Impacts

of

Sustainable

Remarks

Employment Generation

Low

Marginal difference in impacts for two of the six indicators

Migration

Low

Marginal difference in impacts for one the two indicators

Access to Electricity

Nil

No difference in impacts for all the indicators

Education

Low

Marginal difference in impacts for one of the four indicators

Health

Low

Marginal difference in impacts for one of the four indicators

Socio-economics and Human
Development

Low

Marginal difference in impacts for one of the four indicators

Distribution of Benefits

Nil

No difference in impacts for the indicator

Use of Local Resources

Nil

No difference in impacts for the indicator

Environmental Aspects

Low

Marginal difference in impact for two of the four indicators

Stakeholder Comments and
Perception

Low

Marginal difference in impact for one of the three indicators
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The above assessment indicates that the ‗Bundle of 100 village biomass gasifier based power
plants CDM project‘ has been highly successful in terms of delivering the envisaged
sustainable development benefits to the local community as indicated in the PDD. As
discussed in section 8.2.5, the key success factor has been the innovative project
implementation model, Employment and Power (EmPower) Partnership program, developed
by the project developer ‗DESI Power‘ in collaboration with the local village communities.
The project has also been successful in terms of demonstrating that community oriented and
supported small-scale CDM projects can benefit in terms of reducing the endemic rural
poverty through generating local employment driven by renewable energy based decentralised power generation using local resources.

Table 8.16 summarises the findings from the comparative analysis of case study projects in
terms of sustainable development impacts on the local community and region. As mentioned
earlier, the analysis was based on the available information from the PDDs and was compared
and assessed against the actual ground truth analysis for the five case studies registered CDM
projects.
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Table 8.16: Summary of Findings from Comparative Sustainable Development Impact Assessment (based on PDD and Case Study Analysis Results)
Case Study projects

Bagepalli CDM Biogas
Programme

Overall Agreement in Summary of Findings
Degree of Sustainable
Development Impacts*
High
The comparative analysis indicates that the assessment of sustainable development benefits for the project based on the
PDD information agrees reasonably well with the analysis results from case study assessment.
It can also be inferred that the project has been successful in terms of delivering the promised developmental benefits
as mentioned in the PDD to the local community. This result can be attributed to the active involvement of the local
community during project planning and implementation process which has been instrumental in identifying and
incorporating the actual developmental needs for the community in the PDD.

e7 Bhutan Micro Hydro
Power CDM Project

High

The comparative assessment indicates that the project adhered substantially to the commitment made in the PDD in
terms of delivering the assured developmental benefits to the local community. This inference is supported by the
similarities in the sustainable development impact scoring for the PDD and case study analysis assessment results.

Samal Grid Connected
Hydro Power Project in
Orissa

Low

The results from the case study analysis provide a completely different picture of the developmental impact through the
project as compared to the results from the PDD analysis. The PDD lists out and envisages an ambitious developmental
plan for the community in terms of employment, health, micro-enterprises, environment and so on. By contrast, the
case study results strongly disagree with the assurances made in the PDD.
The results from the PDD analysis based on the indicator groupings and sub-sets inferred that the project has had a
positive developmental impact. However, the case study analysis suggests that most of the assurances made by the
project developer in terms of development were never fulfilled, so much so that the project is having negative impacts
on the local community. The degree of variation in sustainable development impacts between the PDD and case study
analysis is quite significant across the whole range of indicators used.
The project activity appeared to be more business oriented (feeding electricity generated to the national grid for
monetary returns) than supporting the development of local community and region as promised in the PDD. This latter
aspect was also quite obvious from the fact that the local community had been totally sidelined during and after the
project implementation
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The analysis also shows that the project has been successful in terms of delivering the envisaged sustainable
development benefits to the local community as indicated in the PDD. The case study assessment results also supports
the fact that the involvement of all stakeholders, especially the local community from planning through to operation,
has benefited the community in terms of delivering positive developmental impact during the post project
implementation period.
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Case Study projects

Waste Heat Recovery
Project at Saraikela

Overall Agreement in Summary of Findings
Degree of Sustainable
Development Impacts*
Low
The comparative assessment signifies the project has fallen short in terms of fulfilling the assurances made in the PDD
on supporting the local community in moving towards improved livelihoods and socio-economic development. The
actual developmental impacts on ground are nowhere near the assured developmental goals, as seen in the impact
scoring analysis based on the PDD and the actual case study analysis.
In summary, it appears that the project has not succeeded in delivering the envisaged benefits indicated in the PDD.
The project proponent as a private entity has not involved the local community stakeholders in the project planning and
implementation process. The project has had a negative impact on the local environment and livelihoods of the local
community. The local community are not very content with the post project implementation impacts. There appear to
be too many discrepancies between the sustainable development benefits indicated in the PDD which is also endorsed
by the host country DNA and the actual delivered benefits.
High

The comparative assessment indicates that the project has been by and large successful in terms of delivering the
assured developmental benefits to the local community. The project has also been successful in terms of demonstrating
that community oriented and supported small-scale CDM projects can benefit in terms of reducing the endemic rural
poverty through generating local employment driven by renewable energy based de-centralised power generation using
local resources.

* - based on PDD and Case Study Analysis Results
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biomass gasifier based
power plants totalling 5.15
MW for Decentralised
Energy Systems India Pvt.
Ltd. in Bihar‖
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In summary, in three out of the five case studies we have found reasonable agreement
between the case study information and the assessments based on the PDD. With only five
case studies the statistics are not good but the inference might be that around half of the PDD
based assessments can be believed.

Based on the findings from the case study analysis it can also be inferred that the involvement
of local stakeholders and communities play a critical role in terms of achieving and delivering
the actual and real sustainable development benefits through CDM projects. In addition, as the
developmental requirements and needs are diverse and vary significantly across the
communities, regions and even host countries, it might also be appropriate to come up with
project specific sustainable development goals during the inception phase in discussion with
the local stakeholders. The successful (in terms of delivering the envisaged sustainable
development goals) case study examples from Bagepalli biogas CDM Programme, e7 Bhutan
micro-hydro project and the Biomass gasifier bundle project support the above inferences.

The analysis of these successful projects also suggests that the project developers who
collaborate with local stakeholders have been successful in fulfilling the commitments made
in the PDD in terms of delivering the assured developmental benefits to the local community.
This inference is supported by the similarities in the sustainable development impact scoring
for the PDD and case study analysis assessment results. The assessment results also support
the fact that the involvement of all stakeholders, especially the local community from
planning through to operation has benefited the community in terms of delivering positive
developmental impact during the post project implementation period.

It is also important to note that the two unsuccessful (in terms of not delivering the envisaged
sustainable development goals) case study projects (Waste Heat Recovery and Samal Hydro)
have more of a business focus than developmental focus. Also, these project developers have
completely ignored and sidelined the local community during all phases of project
development and implementation. The comparative assessment infers that these projects have
been highly unsuccessful in terms of fulfilling the assurances made in the PDD on supporting
the local community in moving towards improved livelihoods and socio-economic
development. The actual developmental impacts on ground are nowhere near the assured
developmental goals.
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In summary, it can be concluded that these projects have failed in delivering the envisaged
benefits indicated in the PDD.

As discussed earlier (see section7.2.1), around 94% (470 of 500 analysed registered smallscale CDM projects) of the registered projects are owned by the private sector, which includes
corporate and multi-national companies. There is hardly any involvement from the host
country governments and the civil society resulting in private parties taking advantage and
developing small-scale CDM projects with a for-profit motive. Based on the case study
findings, it might not be wrong to conclude that most of the private sector owned and
operated registered small-scale CDM projects have had no significant impact in terms of
delivering the assured sustainable development benefits to the local stakeholders and have
failed to fulfil one of the major objectives of the Kyoto Protocols.
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8.4

DISCUSSION AND CONCLUSIONS

The results from the case study analysis of small-scale CDM projects agree with the earlier
discussions and conclusions (see section 4.6) that the concept of rural sustainable
development basically revolves around assisting the rural and marginalised communities in
the developing world to become healthy, educated and socially equal. Even though
opportunities for income generation can improve the status of these communities, it is evident
that energy (through local renewable sources) can play a crucial role in terms of creating
positive impact on education, health and gender equality issues among the rural communities.

Further, the analysis also suggests that small-scale, community based rural renewable energy
CDM projects appear to offer the best prospect for poverty and livelihood benefits under the
CDM. In consensus with earlier discussions (see section 5.3.2), it appears that CDM projects
that expand access to energy services through the use of local, renewable energy resources
can contribute to meeting local, national and international development objectives which in
turn will be a crucial factor in meeting the United Nations Millennium Development Goals
(MDGs). Energy promises to be a potential sector for community based small CDM
projects.

While RE projects constitute a significant share of projects in the CDM pipeline and have or
will contribute to increased access to clean energy and reduced GHG emissions on a national
scale, local communities may not have benefited directly (as discussed earlier in the case of
private/corporate sector owned projects), and in a meaningful way, from project activities.

The analysis also supports the earlier argument (see section 5.3.2) that using the CDM to
support sustainable development makes sense from a local, national and international
perspective. In particular, as seen from the case study assessments, renewable energy projects
will help local communities access energy services and expand livelihood opportunities,
thereby collectively contributing to poverty alleviation and increasing their resiliency to
climate change. For host countries, such initiatives will also contribute to meeting national
development objectives and strengthening developing countries‘ long-term capacity to limit
emissions. From an international perspective, a CDM that delivers on its dual objectives will
contribute to meeting the priorities of the Millennium Development Goals (MDGs) while
contributing to the reduction of global GHG emissions.
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In addition, the analysis also suggests that access to energy and related services can benefit
the delivery of health and educational services in the rural communities through providing
modern energy services such as lighting, refrigeration and information and communication
technologies. Women and children in rural areas benefit due to decreased labour collecting
biomass fuels and other household activities. The time saved can be utilised to pursue more
productive, knowledge gaining and leisure activities. There are significant health benefits for
women and children by using energy efficient stoves and cooking practices.

Out of the 500 registered small-scale projects assessed in this thesis, apart from very few
projects, most of the projects are fully owned and operated by private/corporate sector (see
section 7.2.1). As seen from the sustainable development analysis results (see Chapter 7) and
the case study project analysis (current chapter) for these (private/corporate sector) projects,
the developmental benefits in terms of sustainable development are not only questionable but
also hypothetical. This also highlights the need for motivating Non Governmental
Organisations and not-for-profit community organisations to join the main stream CDM
resulting in implementing projects which can achieve the dual objectives of CDM (emission
reductions and sustainable development).
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CHAPTER NINE

9.

Recommendations and Further Research
Opportunities

9.1 Conclusions
9.2 Recommendations
9.3 Further Scope for Research
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9.1

CONCLUSIONS

A brief summary of the conclusions from the research is presented below before
moving on to the recommendations.

The research concludes that the CDM in the current state and design is facing several
challenges which are hindering the mechanism from adhering to and delivering on its
dual objectives. Even though the mechanism has been marginally successful in terms
of contributing towards GHG mitigation and thus assisting developed countries
(Annex 1) in achieving compliance with their quantified emission limitation and
reduction commitments, the results of the current research suggest that the mechanism
has not been very successful in practice in assisting developing countries (Non Annex
1) in achieving sustainable development.

It is also apparent from the research that the CDM has been criticised for the complex,
non-transparent and complicated bureaucratic procedures involved in developing
projects. The other major issues identified include high transaction costs, no guarantee
that the project will ever be registered after wading through the complex maze of
modalities and procedures and the stark contrast in regional distribution of registered
projects.
The research also concludes, however, that small-scale, community based rural
renewable energy CDM projects can offer good prospects for poverty and livelihood
benefits. In addition such projects can assist in terms of developing and deploying RE
technologies in remote un-electrified regions promoting local entrepreneurship
resulting in cost effective implementation of RE projects in these regions.

It is also obvious from the research that CDM projects, that expand access to energy
services through the use of local, renewable energy resources, can contribute to
meeting local, national and international development objectives which in turn will be
a crucial factor in meeting the United Nations Millennium Development Goals
(MDGs). Energy promises to be a potential sector promoting development for
community based small CDM projects and most of the community based RE projects
qualify under small-scale CDM project activities. The CDM in the current state,

359
however, has limited incentive and been so far unsuccessful in terms of promoting
small-scale community based RE CDM projects.

The research has also concluded that there is no internationally accepted, common
standard for assessing sustainable development benefits from CDM projects. The host
country DNA‘s are required to establish sustainable development standards to assess
the CDM projects. It is considered that having efficient and robust guidelines for
assessment of sustainable development benefits from small-scale CDM projects is
essential. In addition it is also necessary to have various parameters under the
sustainability indicators encompassing all the dimensions of sustainability.
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9.2

RECOMMENDATIONS

The following recommendations are made to redress the above challenges:



Appropriate modalities and procedures should be developed for the
assessment and delivery of the assured sustainable development benefits post
implementation of the CDM projects.



Realistic and transparent post registration review process for CDM projects
should be introduced



A new grouping under small-scale CDM wherein very small off-grid projects
should be established



Registration fees should be waived and monitoring and verification costs
cross-subsidised for small-scale community based CDM projects



A monitoring system and guidelines should be developed to fairly share the
CDM benefits between the project developer and the local communities



Adequate procedures for on-going consultation with local communities
should be developed



The indicators for the sustainable development assessment of small-scale
CDM projects developed in this research should be adopted.

These recommendations will now be discussed in more detail.

9.2.1. Appropriate modalities and procedures need to be developed
for the assessment and delivery of assured sustainable
development benefits post implementation of the CDM projects.

As seen from the research findings (see Chapter 7 and 8), the majority of registered
CDM projects are likely to have been unsuccessful in terms of contributing towards
sustainable development of host country or region. There are even some incidences of
registered CDM projects causing negative impact on the local environment including
directly affecting the livelihoods and socio-economic prospects of the local
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communities. Appropriate modalities and procedures need to be developed for the
assessment of delivery of the assured sustainable development benefits post
implementation of the CDM projects.

9.2.2. Realistic and transparent post registration review process for
CDM projects needs to be introduced

Post implementation, a considerable number of CDM projects have failed in fulfilling
the obligations and commitments as assured prior to implementation. And in many
cases CDM projects have virtually bypassed the key objectives under the Kyoto
Protocol, resulting in unsustainable practices and livelihoods of local communities. It
is thus recommended that a realistic and transparent post registration review process
for CDM projects be introduced.

9.2.3. A new grouping under small-scale CDM wherein very small
off-grid projects needs to be established

Community based RE projects in remote rural locations of developing countries will
generally have power levels of the magnitude of few hundred kilowatts. However, the
UNFCCC defines that the projects up to 15MW can qualify under small-scale CDM
projects. At present projects up to a few hundred kilowatts need to follow the
guidelines presently prescribed for small-scale CDM project activities ( i.e. up to 15
MW) which in turn is hindering the uptake of community based small scale RE CDM
projects. It is recommended to CDM EB that a new grouping under small-scale CDM
wherein very small off-grid projects be established.
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9.2.4. For small-scale community based CDM projects - registration
fees need to be waived and monitoring and verification costs crosssubsidised

At present developing a small-scale CDM project involves significant transaction
costs in terms of PDD development by CDM experts, project registration costs at
CDM EB and the on-going project monitoring and emission reduction verification
costs throughout the project crediting period. This is one of the major challenges for
uptake and deployment of small-scale CDM projects (including community based)
despite the fact that this research demonstrates that many community based small
projects are able to deliver safe and clean energy that is essential to promote
sustainable development and to support climate change mitigation.

It is recommended that the CDM EB should waive registration fees for community
based small-scale CDM projects and the ongoing monitoring and verification costs
needs to be cross-subsidised by CDM EB through the revenues generated from large
scale CDM projects.

9.2.5. Monitoring system and guidelines to share the CDM benefits
between the project developer and the local communities need to
be developed

The research also has identified (see Chapter 8) that the local community hosting
CDM projects are often not aware of, or not well informed by the project developer,
on the financial incentive through trading CER‘s. This is believed to be a deliberate
act of non-disclosure of financial benefits to which the communities are entitled for a
share in terms of local implementing community development activities. It is
recommended to develop a system, including monitoring guidelines, to fairly share
the CDM benefits between the project developer and the local communities.
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9.2.6. Adequate Procedures for on-going consultations with local
communities need to be developed

Under the current system, the local community is usually only consulted once prior to
implementation of the project. Even this consultation is in most cases a formality to
comply with the CDM requirements.

Most of the project developers have failed to

honour the commitments made to the local communities in terms of envisaged
sustainable development benefits. It is recommended that stakeholder consultation
meetings be organised on a regular basis during the entire project crediting period.
The DOE‘s whilst carrying out the project annual verification needs to be required to
regularly meet local communities to take stock of progress and work on issues
necessary to deliver the promised sustainable development benefits under the CDM
project.

9.2.7. The Indicators for sustainable development assessment of
small-scale CDM projects developed in this research should be
adopted

The research has developed a new framework (see Chapter 6 and 7) including
indicator groupings and sub-sets for analysis of sustainable development benefits of
small-scale community based, rural CDM projects with key focus on the role of
energy access for sustainable development of rural communities. The framework for
the analysis of sustainable development benefits for small-scale CDM projects
basically combines the substantive and procedural sustainability approaches as the
implementation of the small-scale CDM project can contribute to the three
sustainability dimensions at the community or regional level, and the participation
from local stakeholders further facilitates the implementation process due to
acceptance of the project by the socioeconomic actors within the community or
region.
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It is recommended that the indicators developed in this research be adopted as a
standard for assessing the sustainable development benefits from small-scale CDM
projects. The table below provides the recommended indicators grouping for
assessment of actual sustainable development of small-scale community based CDM
projects including the parameters, indicator sub-sets, impact assessment factor and the
scoring pattern.

The current CDM structure does not require the project proponent to monitor or verify
the on ground data for delivering the sustainable development goals as envisaged in
the PDD. This option is basically sidelined in the pretext of lack of quantifiable
deliverables which can be verified under sustainable development. The research has
recommended a simple and straightforward framework and assessment method for
quantifying sustainable development impacts from small-scale CDM projects. It is
recommended to the host country DNAs to review the proposed framework and
assessment method and adopt an appropriate set of quantifiable sustainable
development indicators and deliverables for assessment of small-scale CDM projects.
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9.2.8. Appropriate regulations needs to be developed to ensure that
project developers share electricity generated with the local
community.

Most of the small-scale CDM projects generating electricity and feeding into the grid
have failed in terms of improving the energy or electricity access for the local
community (see Chapter 7 and 8). The research has confirmed that access to energy is
one of the key factors for sustainable development of rural communities in developing
countries. Most of these rural communities can literally see the power lines running
across their village and still continue to live without access to electricity. It is
recommended that appropriate regulations need to developed by the host country
DNA or CDM EB to mandate project developers to share electricity generated with
the immediate local community.
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9.3

SCOPE FOR FURTHER RESEARCH

Based on the research findings and the recommendations above, the following topics
are proposed for new research which can contribute towards gaining new insights and
knowledge on strengthening the CDM including significance of assisting small rural
communities in the developing world to move along the developmental pathway.
 Development of appropriate and efficient reforms, policies and procedures by
UNFCCC and CDM EB to represent the real and actual emission reductions
achieved through CDM.
 Development of appropriate modalities and procedures for the assessment of
delivery of the assured sustainable development benefits post implementation
of the CDM projects.
 Development of realistic and transparent post registration review process for
CDM projects to ascertain the obligations and commitments as assured prior to
CDM project implementation.
 Potential policies and procedures through CDM re-structuring and
modifications to benefit the poorer section of society that support low carbon
development achieving sustainable development coupled with emission
reductions.
 Development of a system including monitoring guidelines to reasonably share
the CDM benefits between the project developer and the local communities.
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