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Abstract

This research applies both quantitative and quaamethods to investigate the
sustainable development (SD) benefits of the ClBamnelopment Mechanism (CDM)
projects. The results of cluster analysis confinat the carbon market is separated into
two sub-markets: a premium market; and a normaketasr may be defined a©he
CER Two Markets’. A willingness to pay study revealed that buyars willing to pay a
price premium of €1.12 per tonne of CO2e for carlwwadits with high quality
sustainability benefits. 56.4% of the buyers arlig to pay a price premium for Gold
Standard carbon credits. The probability of theimghess to pay a price premium is
affected positively by the four factors: (i) Buyemerception of the SD benefits; (i)
Buyer’'s perception of return on investment (ROIji) (An involvement in CDM
sustainability label; and (iv) Buyer's attitude tawds an importance of CDM
sustainability labels.

The CDM’s contribution to SD is explored in the t®xt of a biomass (rice husk) case
study conducted in Thailand. The results of Analyiierarchy Process (AHP) show
that stakeholders ranked ‘increasing the usageentwable energy’ as the most
important SD benefit, whereas they considered aliufion problems associated with
dust as the most significant social cost. Qualieatesults, suggest that rice husk CDM
projects contribute significantly to SD in termsesfiployment generation, an increase
in usage of renewable energy, and transfer of kedgd. However, rice husk biomass
projects create a potential negative impact omaality. Finally, these results indicate
that the results of a sustainability assessmentiwediad by host countries may be
inadequate, suggesting an inability of host coaatto ensure the sustainability of CDM
projects. In order to ensure the environmental asngbility of CDM projects,
stakeholders suggest that Thailand should cancBnaironmental Impact Assessment
(EIA) exemption for CDM projects with an installedpacity below 10 MW and apply
it to all CDM projects.
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Chapter 1

Introduction

1.1 Background and Motivation

Climate change is widely accepted as the most se®mvironmental problem facing

humankind. Not only does climate change directiecé humans, but it also directly

affects all other environmental and ecological psses. The scientific community now
agrees that the climate change is real and alrbagpening. Ganeshan and Diamond
[30] predict that, by 2015, on average over 373ionilpeople per year are likely to be

affected by natural disasters resulted by the ¢énthange. This is over 50 per cent
more than were affected in an average year duhegdecade 1998-2007. Moreover,
many scientific evidences on climate change, eapigthe Intergovernmental Panel on

Climate Change (IPCC) report, strongly confirm thiect of climate change and

contradict the uncertainty in climate change. TREC Fourth Assessment Report
published in 2007 reveals that:

e World temperature will rise by between 1.1 and ®4(2.0 and 11.5 °F) during
the 21st century. This is a wider range than the-15.8 °C increase given in the
2001 report.

e Sea levels will rise by 18 to 59 cm (7.08 to 23r?Xuring the 21st century.

e There will be an increase in tropical cyclones lfiypns and hurricanes), high
tides, droughts and flood.

e There will be an increase in the severity of heaves and rainfall.

Considering the impact of climate change on thenenw, the costs of climate change
will increase rapidly because the increase in teatpee will lead to an acute increase
in extreme weather events such as storms, floodsjgtts, and heatwaves (Stern
[106]). Stern predicts that UK costs of floods abukach 0.2-0.4% of UK gross
domestic product (GDP) if world temperatures rige31°C.



The climate change problem therefore appears migeitand there is too late for all
humans to avoid this problem. In order to solvedlmate change problem the United
Nations Framework Convention on Climate Change (ONE) has been created to set
the international framework for reducing greenhogae emissions. Finally, the third
Conferences of the Parties (COP-3) held in Tokydl®97 gave birth to the most
influential climate change agenda known as the &yetotocol. The objective of the
Kyoto Protocol is to establish all legally bindingligations to reduce GHG emissions.
However, the costs of reducing greenhouse gas (Giitgsions vary across countries.
In order to achieve the cost effectiveness of domisseductions, the Kyoto Protocol
designed the three flexibility mechanisms. Thesxhanism rely on the important
assumption that GHG emission reductions takinggpéatywhere in the world will have
the same environmental effects. The Clean Develapiechanism (CDM) is one of
these three flexibility mechanisms aimed at helpAgnex | countries meet their
emission reduction targets at least cost. The CBM project-based mechanism which
allows Annex | countries to invest in emission retthn projects in developing
countries. Annex | countries will get emission c¢tedvhich are called'Certified
Emission Reductions (CERsgnd can directly use CERs to meet their own Kyoto
target or sell CERs in the emission trading markbe objectives of CDM projects are
defined in Article 12 of the Kyoto Protocol. Thistile state that:

“2. The purpose of the clean development mechamsisall be to assist Parties not
included in Annex | in achieving sustainable depaient and in contributing to the
ultimate objective of the Convention, and to asHlatties included in Annex | in
achieving compliance with their quantified emissidimitation and reduction

commitments under Article 3”.

This Article clearly shows the twin objectives ‘@nsuring cost-effectiveness of GHG
emission reductions’and “promoting sustainable development (SD)Ih order to
examine whether CDM projects can attain both twbjectives, a Designated National
Authority (DNA) is identified in host countries anasked with fulfilling this function.
This implies that the UNFCCC trusts the capacityaéh host country to assess CDM
projects. In other words, the UNFCCC believe thathehost country can guarantee the
sustainability of CDM projects and carbon creditgjioated from each host country

have the same quality in terms of SD benefits. Hameit is very difficult for a host



country to assess the SD benefits because ther@canelles on the host country
approval processes and the host country SD crit€éha SD criteria for approval of
projects are not clearly defined. This contrasts@ly with GHG emissions monitoring
where units of measure and monitoring protocolsciarly defined. Consequently, the
host countries’ duties to assess the SD benefit€@f projects are inconsistently
applied and SD criteria vary widely.

Burian [10] and Erion [26] have suggested that lwosintries cannot guarantee the SD
benefits of CDM projects. Moreover, Kolshus et [@9] found that industrial gas
projects (including hydrofluorocarbons (HFCs), pesfocarbons (PFCs), and nitrous
oxide (N20) projects) produce fewest SD benefitmgared to other types of CDM
project. Therefore, these results indicate thatghality of carbon credits should be
different in terms of SD benefits, arguing agathst original concept of the UNFCCC.
A number of articles have argued that the carborkebaannot offer the same quality
of CERs in terms of the SD benefits (Grandpre [38gyrick [73]). Moreover, the
carbon market does not know how the buyers valegttality of CERs in terms of SD
benefits. Therefore, it is now necessary to vadidéie concept of non-homogeneous
carbon credits. There is clearly a need for moseagch to investigate how CER buyers
view the SD benefits of CDM projects. This resedortuses on the in-depth analysis of
the quality of carbon credits in terms of SD betsefi

This research will also investigate the contribatihat CDM projects make to SD.
Although CDM projects require successful DNA ap@ipihe CDM'’s contribution to
SD is now openly questioned. There are many reseesdrying to examine the CDM'’s
contribution to SD, for example, Nussbaumer [74it& [108], and Sutter and Parreno
[109] used Multi-Attributive Utility Theory(MAUT) to assess the sustainability of the
CDM projects. However, these studies are mostledham the reviews of the project
design documents (PDDs), whereas the in-depthvietgs with stakeholders were not
widely used for data collection. Moreover, reseavnlstakeholder preferences towards
the SD benefits of CDM project is limited to onlyd small studies. Given this context,
there is a need for more research to be done iersthding what the preferences of
the stakeholders for the SD of CDM projects are lama CDM projects generate SD
benefits at the project level. Therefore, the redegresented here aims to shed

additional light on the nature of SD benefits of @ [projects.



1.2Research Objectives, Research Questions, and ResgaHypotheses

This research is an attempt to increase the urahlisig of the sustainable development
benefits of CDM projects. The research adopts syatie approach involving CDM
stakeholders. Therefore, this study explores teaeisof CDM and SD from various
perspectives including international stakeholdaegional stakeholders, carbon market

stakeholders, and local stakeholders. There ageeftplicit objectives of the research:

1. Create an understanding of the concept of sust&rdgdyvelopment applied to
CDM projects and the methodology for assessingstistainability of CDM
project.

This objective is achieved by pursuing two reseauabstions:

e How did the Kyoto Protocol develop?
e How is the sustainable development defined andsasdewithin the CDM

Framework?

2. To classify CER buyers according to their attituttesards and involvement in
CDM sustainability labels.

This objective is achieved by pursuing two furthesearch questions:

e |s the carbon market comprised of multiple groupsed on their attitudes
towards and involvement in CDM sustainability lad¥el

We can evaluate this research question by fornmglatihypothesis:

Hypothesis 1: CER buyers can be classified inttrdisgroups based on their

attitudes towards and involvement in CDM sustailigidabels.

e What are the key characteristics of each buyeteis
We can evaluate this research question by fornrmglatisecond hypothesis:

Hypothesis 2:The buyer clusters are significantly different iorganization
type; level of paid up capital; perception of susédle development benefits;

perception of return on investment; perception rmhge of the sustainability



labeling; participation in the voluntary market;dhproject priority; knowledge
in the sustainability label; attitude towards thesh country’s duty; and their

willingness to pay.

. Investigate the value of sustainable developmenttfits generated by CDM
projects through the willingness of buyers to pgyiae premium for CERs with
CDM sustainability label.

This objective can be achieved by pursuing twoaesequestions:

Are the buyers willing to pay a price premium forERs with CDM
sustainability label in recognition of the contrlmm to sustainable
development?

We can evaluate this research question by fornmgatiypothesis 3:

Hypothesis 3: Buyers are willing to pay a price prem for CERs with CDM

sustainability label.

How much are the buyers willing to pay a price premfor CERs with CDM
sustainability Label in recognition of the contdimm to sustainable

development?

Identify the factors influencing buyers’ willinge® to pay a price premium for
CERs with CDM sustainability labels.
This objective can be achieved by pursuing thewalhg research question:

What are the factors influencing the willingnessGER buyers to pay a price
premium for CERs with CDM sustainability label?

We can evaluate this research question by fornmglatie following hypothesis:
Hypothesis 4. Expected sustainable developmentfitenexpected return on
investment, involvement in the Gold Standard labeportance of the Gold

Standard label, and the attitude towards the hosintry’s duty are significantly



related to the probability of the willingness toypa price premium for CERs
with CDM sustainability label.

5. Investigate the contribution of the CDM to susthieadevelopment.

This objective can be achieved by pursuing theseresearch questions:

e Are the expected SD benefits described in the PEiDadly realized?

e How does CDM project distribute benefits and soctalts to stakeholders?

e What are the preferences of the stakeholder fostistainable development of
CDM projects?

e Are the group’s preferences substantially differesom each other, on which
criteria they differ?

We can evaluate this research question by fornmglatie following hypothesis:

Hypothesis 5: The inter-group preference weightsdifferent.

1.3 Research Methods

The first section aims to provide an up-to-date emsthnding of the concept of
sustainable development applied to CDM projectsoAthis part will also investigate
the methodology for assessing the sustainabilitC DM project. In this part we will
also begin the study of the international and matidrameworks for CDM, so we will
understand how the international regulators andhih&t countries interpret the SD
benefits of CDM projects. Consequently, this sectmbased on an extensive literature
review to answer question 1.

The second part of the study aims to investigate the buyers view the SD benefits of
CDM projects. In this part quantitative methodslwi¢ used to answer question 2, 3,
and 4. This analysis is largely based on the datkation from the carbon credit
buyers. Online questionnaires were developed aralilaied to CER buyers in the
primary market. Firstly, this section uses clusémalysis to classify CER buyers
according to their attitudes towards and involvemi@nCDM sustainability labels.
Then, discriminant analysis was conducted to siaity test the validity of the cluster

solution. Finally, cross tabulation and chi-squarelysis were used to investigate



whether the clusters are significantly different anset of additional variables not
included in the clustering variables. Moreover,this part the contingent valuation
method (CVM) is applied to quantitatively measuugdrs’ willingness to pay (WTP) a
price premium for CERs with CDM sustainability lé&heFinally, we employ binary
regression to investigate which factors might dbaote positively and negatively to the
probability of the buyers’” WTP a price premium 86ERs with CDM sustainability
labels.

The final sections aim to investigate how locakstelders view the SD benefits of
CDM projects. In this section both qualitative ameantitative methods are applied in
order to investigate the sustainability of CDM paip. Qualitative and quantitative
methods are used to answer question 5. Methodsinslede, in-depth interviews with
stakeholders to tell us more about the SD benefqserienced by communities.
Moreover, the Analytic Hierarchy Process (AHP) ged to assess the sustainability
preferences of CDM stakeholders. Finally, both dgatfe and quantitative results will
be combined to describe the contribution of the CIONSD.

1.4 Scope of the Study

As previously noted, the second part aims to ingast how the buyers value the
quality of CERs in terms of SD benefits. Howevems CERs are worth more (or less)
than others in terms of the SD benefits (MeyricB]]7Therefore, this study has chosen
CERs with the Gold Standard label as representafitbe high quality CERs in terms
of their SD benefits. This is because CERs gengtayeGS projects generate higher SD
benefits than non-labelled projects Nussbaumer . [8Dbnsequently, the study
questionnaire is designed to measure the partitspparceptions of the GS label. For
this analysis the study population is defined aRk®byers in the carbon market, so the
guestionnaires were sent to these buyers. ThediSBER buyers were taken from the
UNEP Risoe CDM/JI Pipeline Analysis and Databage Uinit of measurement in this
research is the organization, not the individual, ae respondent represents one
organization in the carbon market. We asked thdiggazants answer the questions from
the perspective of their organization. This marketvey was carried out during
September to November 2009.

The final part will focus on the contribution of @Dto SD. The issue of CDM'’s

contribution to local SD will be addressed in tlomtext of a case study conducted in



Thailand. We have selected the biomass CDM prape8urin province, Thailand as a
case study. As for qualitative method, all data imformation are obtained from the in-
depth interviews with 20 stakeholders including e and local residents. As for
guantitative method, face-to-face interviews weegried out by using a pairwise
questionnaire. Face-to-face interviews were coratligtith 96 stakeholders including
experts and local residents. This stakeholder gumes carried out during January to
March 2010. However, the possibility to carry outdept interviews with CDM
consultants in Bangkok was limited by the anti-gaweent protests in Bangkok.

1.5Structure of the Thesis

This thesis is organized into five parts which duell the research objectives and
questions defined above. The first part (chapterpfgsents general background,
research objectives, research questions, reseambtheses, research methods, and
scope of the study. The second part (chapters 2, 3, and 6) is a literature review
which discusses background on climate change regulaframework, critical
perspectives on the CDM, and a methodological ambroand framework for
sustainability assessment of CDM projects. Thedthpart (chapters 7 and 8)
investigates how the CER buyers value the qualtZBRs in terms of SD benefits.
The fourth part (chapters 9 and 10) examines henCibM generates local SD benefits
and social costs. Finally, the results are disaussel recommendations are made in the
fifth part (chapter 11). Study questionnaires Hustrated in the appendices. An outline

of each chapter is as follows:

Chapter 1: Background and motivation. Researchctibbgs, research questions, and

research hypotheses. Research methods. Scopesttithye

Chapter 2: The open economy and the causes of telicteange. The formation of
environmental cooperation: from local to globaleTihternational conference on global

environmental agenda.

Chapter 3: Background on the Kyoto Protocol. Thesttjoment of the Kyoto Protocol.

The Kyoto mechanisms.



Chapter 4: The regulatory framework for CDM progecThe CDM project cycle.

Transaction costs of CDM projects.

Chapter 5: History of sustainable development. Athmuntry’s duty to assess the
sustainability of CDM projects. The SD criteria &pgble for CDM projects.
Methodologies for assessing the sustainability &MC projects. The problem of
CDM'’s contribution to SD. CDM sustainability labels

Chapter 6: Demand for CERs. Supply of CERs. Anyaiglbf the CDM portfolio.

Chapter 7: A conceptual framework for valuing the Benefits of CDM projects.
Cluster analysis applied to classify CER buyers.afiplication of contingent valuation
for exploring the monetary value of SD benefits@DM projects. An econometric

model of willingness to pay.

Chapter 8: Profile of respondents. Classificatib€BR buyers by cluster analysis. The
key characteristics of each buyer cluster. Willeggmto pay a price premium for CERs
with Gold Standard label in recognition of its admition to SD. Reasons for
willingness to pay and unwillingness to pay. Festaffecting CER buyers’ willingness
to pay a price premium for CERs with Gold Standalzbl.

Chapter 9: The qualitative method for assessingtis¢ainability of CDM projects. An
application of AHP for assess the sustainabilitgfgmences of CDM stakeholders.
Background on case study. Thailand’'s energy poliagd situation. CDM

implementation in Thailand.

Chapter 10: Qualitative analysis and results. Qtsive analysis and results. A
synthesis of qualitative and quantitative results.

Chapter 11: Summary of findings. Recommendationgternational regulations under
the UNFCCC. Recommendations for Thai GovernmentoRenendations for CDM
sustainability labels. Recommendations for furtstendy.



Chapter 2

Globalization of the Environmental Agenda

Prior to discussing the CDM framework, it is firsecessary to provide greater
background context of international environmentabperation. This will be done
through the literature review. This chapter aimcteate an understanding of the
development of international environmental coopenatia international environmental
organizations and international environmental caarfees. Firstly, we will apply the
concept of “closed economy” defined by Kenneth Bul8ing (The Economics of the
Coming Spaceship Earth) for explaining the causeslimate change. Then the
literature review will give an understanding ofriséormation from national cooperation
to international cooperation. The last past of rditere review concentrate on
international environmental organizations and maépnal environmental conferences

related to the climate change regulatory framework.

2.1 The Open Economy, the Economy within a Closed Earthand the Causes of

Climate Change

We will apply the term of “the open economy” antéteconomy within a closed earth
" defined by Kenneth E. Boulding in his paper, TReonomics of the Coming
Spaceship Earth, for explaining the causes of t¢énwange (Boulding [6]). This
concept within this work is important foundations the emerging field of
environmental economics in the late 1960s and gomb economics in 1990s.
Boulding published The Economics of the Coming $ghip Earth in 1966. This
literature considerably aroused economist to addr@mmental outputs into economic
growth. Until Boulding Growth theory was almost weisally accepted by economist.
Growth theory measured the economic success binthease in value of goods and
services produced by an economy. Moreover, Growdory ignores the value of
environmental outputs produced by an economy foasmeng the economic success.
Thus, the primary economic objective of governmeas to maximize the consumption
and production for their economic success. Becafigbe unconcern for (or lack of

10



value placed upon) environmental outputs, the ased production and consumption
lead to more pollution. This old economic conceging Growth theory was named as
“the open economy of the past” or “the cowboy ecoybin The Economics of the
Coming Spaceship Earth. In this essay, Bouldingagxed 1 am tempted to call the
open economy the “cowboy economy,” the cowboy beyrgbolic of the illimitable
plains and also associated with reckless, explogatromantic, and violent behavior,
which is characteristic of open societiesSThe cowboy economy wastefully used
nonrenewable resources to produce goods and sercgeover, there were illimitable
resources in the concept of cowboy economy. Wherctitwboy economy maximized
consumption and production, the cowboy also maxedhithe polluted outputs produced
by economic activities. Consequently, Boulding ssigd that the cowboy economy
must ultimately be replaced by “the economy withiclosed earth of the future” or
“the spaceman economy”.

In a closed economy, there are inputs from outamtleakages to outside. The outside
of a closed economy refers to the environment. Egusntly, society receives inputs
from the environment and gives off outputs, ofterthie form of waste and pollution, to
environment. Humans have to receive inputs fronsidatin the shape of air, food,
water, energy, fossil fuels and other natural resssi and give off outputs to
environment in the form of waste and pollution. d.ikiological systems, the economy
within a closed earth needs to use environmengaltgnto transform materials into
goods and services. This transformation will als@ @ff outputs to environment in the
form of waste and pollution. Consequently, the eooyn within a closed earth will
concentrate on environment. Besides commodity dsitphhumans can produce
environmental outputs by consuming environmentaliis. Environmental output is the
important output affecting human life. Consequeritymans and environment depend

on each other. We can see the economy within adlearth from Figure 2.1:
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Inputs: Outputs:

Air - Humans - Waste

Food Pollution
Water

Figure 2.1: The economy within a closed earth

We may use the economy within a closed earth froguré 2.1 for explaining the
causes of climate change. In closed economy, wentaimize negative outputs such as
waste, pollution, etc. by minimizing the input cangption. For example, if we
minimize the use of forest, we could also mininmilze negative outputs including loss
of wildlife habitat, loss of open space, and imediwater quality. Why don’t people
minimize the use of natural resources for the bastronment? The answer is that the
Growth theory teaches us to maximize the input eomion for maximizing the
outputs to our economy. When we can maximize ogfpué can maximize the Gross
National Product (GNP) of our economy by the Grothory which related to the term
“the open economy” defined by Boulding.

By contrast, the open economy ignores the ternmutdide which refers to environment.
There are no inputs from outside and no outputsowbside in this concept.
Consequently, this economic concept teaches usakinmze inputs and outputs for our
economic success. In order to get economic suceessiill consume high-level inputs
for producing high-level outputs. Finally, the margage of natural resources will lead
to the more environmental problems as we can see tine climate change problem.
The reason for US rejection of the Kyoto Protosohki clear example of the Growth
theory. President George W. Bush announced thawvdndd not ratify the Kyoto
Protocol ‘because it exempts 80% of the world, including mampulation centers
such as China and India, from compliance, and waa#dse serious harm to the US
economy (White House [140]). For another reason, Busli $hat the Kyoto Protocol
“would cause serious harm to US economy” (White $60[140]). Clearly, the US view
that the Kyoto commitments will decrease its ecoiooutputs, so its decision on the

Kyoto Protocol is based on the Growth theory ordbiecept of “the cowboy economy”.
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It is argued that open economy inevitably leadartsustainable consumption behavior
because it ignores environmental costs. The openoeay strongly influences human
behaviour from the Industrial Revolution Age. Pepbnsume more natural resources
for maximizing economic outputs. Energy and fo$séls are one of the main input
consumption. Fossil fuel consumption is the primaause of climate change because
the more fossil fuel consumption will create mo@.@utput to environment. Finally,
the unsustainable consumption has resulted in lthete change problems including
heatwaves, floods, droughts, heavy rains, stormd,s@a-level rise. We can conclude

the causes of climate change by using the condegppdged economy from Figure 2.2:

Inputs: Outputs:
Human Consumption Climate Change
Humans Problem
Land Use |:> |:>
Fossil Fuels Heatwaves
Livestock Floods
Aerosols Sea-level Rise
Cement Manufacture Storms
Droughts
Heavy Rains

Figure 2.2: The causes of climate change

From Figure 2.2, the climate change problem is edusy the unsustainable pattern of
input consumption. Under the concept of closed econ the unsustainable
consumption will create the outputs which are thmate change problems. We may
conclude the causes of climate change by consunmagfollowing inputs in the

unsustainable manner:

e Land Use: When humans remove trees for agriculttresportation, and
housing, the land clearing will affect climate ®yst Trees help to reduce
greenhouse effect by absorbing £Because of the removal of trees, this will

significantly increase the amount of €@ the climate system, and then this
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will lead to climate change problem. Consequeritig, more humans consume
land input, the more humans confront climate chagblem.

Livestock: Livestock, the decomposition of animahmare, and paddy rice
farming will significantly release methane into thémosphere. The use of
fertilizers for agricultural activities will alsoelease nitrous oxide into the
atmosphere. Both methane and nitrous oxide are graenhouse gases which
lead to climate change problems. Thus, more livstctivities will lead to
more climate change problems.

Fossil Fuels: Currently, fossil fuels are widelyeddo support our lives. Fossil
fuels include coal, oil and gas. Every day we Hdarge amounts of coal, oil, and
gas for transportation, heating, cooling, manufacty electricity, and other
applications. Burning these fossil fuels will alstease tremendous G@to the
atmosphere. The use of fossil fuels accounts foto885% of the C@ being
added to the atmosphere [110]. At present, we coasmore and more fossil
fuels as if there are abundant fossil fuels andareuse these fuels indefinitely.
This unsustainable consumption makes our envirohwense. Consequently,
the more humans consume fossil fuels, the more hsnwanfront climate
change problem.

Aerosols: Aerosols are tiny particles suspendethén air. Aerosols originate
both from natural and man-made sources. Man-madesale particles are
produced in industrial areas around the world. &bkeosols have been used
widely since the end of the Second World War beeaof the increase in
industrial activities. Black carbon, a major comeonof soot, is an aerosol that
has a warming effect on the atmosphere by absosuintight, influencing cloud
formation and darkening snow and ice on the gro@fack carbon particles are
produced by incomplete combustion in cars and suakd by forest fires and
some industrial facilities, and are known to haveegative effect on human
health (UNEP and WMO [128]). A recent assessmemimated that the
warming contribution of 1 gram of black carbon @bk anything from 100 to
2000 times that of the same amount of carbon deoditNEP and WMO [128])
Therefore, black carbon can lead to the climategbagroblem.

Cement Manufacture: The rise in cement manufagtutargely because of the

industrial revolution. Cement-making is responsifide about 2.5% of total
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worldwide emissions from industrial sources. 6 produced by the cement
manufacturing process. Cement absorbs, @® it matures. Therefore high

cement production will lead to the climate changebfem.

These above causes of climate change are relatin tonsustainable consumption in
the economy within a closed earth. Finally, Boudgknliterature really changes from
old human views on environment to new human views eoavironment. Firstly,
Boulding make people view that natural resourcesfemite and can be depleted by
unsustainable consumption. Secondly, maximizingsaoption and production is not
the best way to economic success. Thirdly, GNP Ishba generated by renewable
resources. Consequently, Boulding suggested thagdbnomy within a closed earth the
consumption and production should be minimizedarathan maximized because the
spaceman economy should be concerned about pobutpdts produced by economic
activities.

In order to solve the environmental problems, hwniamally form the environmental
cooperation at local, national, and global levehey need to create the rules and
regulations for operating the integration body. rBlfiere, it is necessary to study the
evolution of environmental integration via interioal organization and international

conferences. These will be presented in the ngit.to

2.2 The Formation of Environmental Cooperation: From Local to Global

Humans start realizing the environmental problenosnfsmall points at individual

level, and later at local level, so they start forgnenvironmental cooperation at local
level for solving local environmental problem. Thethey perceive that the

environmental problem affect the whole nation, Ise ibcal cooperation transform to
national cooperation. In this analysis, the natiogaoperation is membership
organization whose members came from within onenatvhereas, the international
cooperation has a membership from more than onemat/e can see many national
environmental groups which were founded in the $tdal age. The Sierra Club
founded by John Muir and Robert Underwood Johnsamme of the obvious examples
of the first environmental groups in Industrial agable 2.1 show the examples of

other national environmental groups founded in T@thtury.
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Year Environmental Group Country
1843 | Manchester Association for the Preventionmblse UK
1865 | Commons, Open Spaces and Footpaths Presar@atooety UK
1867 | East Riding Association for the Protectioisea Birds UK
1870 | Association for the Protection of British Bird UK
1883 | American Ornithologists Union us
1883 | Natal Game Protection Association South Afri¢
1886 | Audubon Society us
1889 | Society for the Protection of Birds UK
1892 | Sierra Club us
1895 | National Trust UK
1898 | Coal Smoke Abatement Society UK

Table 2.1: The examples of national environmental groups deahnin 19th century; (source: McCormick

[72])

Most national environmental groups in 19th centuere founded to protect birds (see

Table 2.1). When the environmental problem affected not onlg eountry but also

many countries, the national cooperation had nobugh power to solve the

international environmental problem. They need m@ernational governing body to

solve

their mutual

environmental

problem. Consetyenthe

international

environmental problem drove many nations to crélageinternational environmental

organization.

The pollution of the River Rhine in Europe is a gienexample of a transboundary

environmental problem which through cooperatiomnl leathe formation of international

pollution controls (Maler [70]). The River Rhinease of the longest rivers in Europe.

It runs for over 1,300 kilometers from its sourceSwitzerland. The River Rhine is

used for household, industry, and agriculture ie tRhine bordering countries.

Bordering countries have faced the problem of watdlution associated with waste

discharge since the Industrial Revolution. Consetiyeone European nation could not

solve the pollution of Rhine on its own. An intetipaal cooperation was the best

solution for this case. Finally, in 1950 the Rhiv&rdering countries have formed the

International Commission for the Protection of fRkine against Pollution (ICPR) to
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solve the Rhine pollution [94]. Therefore, this angzation is the most obvious example
of international cooperation.

The transformation from national cooperation t@inational cooperation is traced back
to the Pinchot’s idea for an international confeeeron the conservation of natural
resources and P.G. Van Tienhoven's idea for theatiore of an international
organization for the protection of nature (McCorknjé2]). Pinchot’s idea and the Van
Tienhoven’s idea strongly drove national cooperatio transform to international
cooperation.

P.G. Van Tienhoven is the Netherlands naturaligtdited with promoting the
international cooperation movement. His interestinternational cooperation was
inspired by the Boone & Crockett Club members whoenmet in his trip to Java,
Japan, and the United States in 1917 (Jepson anittaén [53]). The Boone &
Crockett Club was founded in 1887 by President @ibe® Roosevelt. This club was
founded to promote the guardianship and provideahagement of big game and
associated wildlife in North America and maintae thighest standards of fair chase
and sportsmanship in all aspects of big game hgnftirhis initiative made Van
Tienhoven consider international environmental @vapon and he played an important
role in the formation of several international eowimental organizations. In 1925, he
founded the Netherlands Commission for Internatiodeture Protection which aimed
to gather data on endangered species and transmit data to conservation
organizations in other countries. Moreover, he @tmd elite nature protection
committees in the Netherlands, Belgium, and Framd®25. These committees worked
together for international wildlife protection.

In 1927, Van Tienhoven went to New York to encoerite Boone & Crockett Club to
get more directly involved in international wildifprotection. Ultimately, he made the
Boone & Crockett Club to create American Committee International Nature
Protection. Van Tienhoven was the founder or leadérseveral international

environmental organizations which we can see inelat?.
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Year International Environmental Organization

1914 International Consultative Commission for Betection of Nature

1925 The Netherlands Commission for Internatioratiuxe Protection

1925 The elite nature protection committees inNbtherlands, Belgium, angd
France

1928 International Bureau of Information and Catiein on Nature
Conservation

1930 American Committee for International NaturetBction (Tienhoven
help the Boone & Crockett Club to create this orgaiion)

Table 2.2: The examples of the international environmentghaization founded or lead by Van

Tienhoven

Van Tienhoven helped make people change from ltdgaking to global thinking.
Furthermore he encouraged national environmentalpe@tion to transform to
international environmental cooperation.

Another key figure in the early development of theernational environmental
movement was Gifford Pinchot. Pinchot intended &kenconservation policy change
from local conservation issue to international @wmation issue by using an
international conference on the conservation ofinahtresources. He proposed his idea
for international conference to Theodore RoosevEite key detail of international
conference proposed by Pinchot included the creati@n international organization to
promote resource conservation, the fair accesavwomaterials by all countries, and the
writing of an inventory of natural resources anseaof principles on their conservation
(McCormick [72]). His idea for international conégrce received a tepid response from
the White House, and the project was suspendeowimly Roosevelt's death in April
1945. However, his idea did not die and it wasmatiely inspiration for the United
Nations (UN) to create the UN Scientific Conferenoe the Conservation and
Utilization of Resources (UNSCCUR) which was thestflUN body to address natural

resource conservation.
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2.3 The International Conference on Global Environmenal Agenda

2.3.1 The UN Scientific Conference on the ConservatiahW@tilization of Resources
(UNSCCUR)

The beginning of international conferences on dla@mvironmental agenda is traced
back to the UNSCCUR which was inspired by the Riatishidea. The UNSCCUR was

organized by FAO, UNESCO, the World Health Orgaimizg and the International

Labour Organization. The UNSCCUR took place at L&ecess, New York, the

United States, between 17 August and 6 Septemi#&. The UNSCCUR was attended
by over 530 representatives attending from 49 gt

This conference was intended to provide an oppaytdior experts around the world to

exchange ideas and experience on resource coneart@thniques. The major theme
of this conference was the balance between the mganad supply of natural resources.
At the conference, the representatives discussatallresource scarcity, the
development of new resources, education in deuwadppountries, and the integrated
development of river basins. The representativedenm binding decisions, nor even
recommendations to their governments. Although WNSCCUR did not make any

binding agreements, it was the first step towatdba environmental policy.

2.3.2 The United Nations Conference on the Human EnviestrUNCHE)

The United Nations Conference on the Human Enviemn{UNCHE) was held in
Stockholm, Sweden from 5 to 16 June 1972. The UN@#Eed a turning point in the
development of international environmental agefddee UNCHE was attended by the
representatives of 113 countries, 19 inter-govemaieagencies, and more than 400
inter-governmental and non-governmental organinatidhe UNCHE was a first in 4
respects (Najam and Cleveland [76]):

1. It was the first meeting which took several nati@msund the world to discuss
the future of environment.

2. It was the first UN conference on a single glolkalie.

3. It was the first global meeting that saw a largespnce and influence of

nonstate actors.
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4. It was the first meeting to seek global policy cemsus on issues related to the

environment.

The UNCHE agreed that reducing human impact on ¢hgironment required
international cooperation and should be the respiitg of all countries. The
Declaration, the Principles, and an Action Plan #@re fruitfulness of the UNCHE.
Firstly, the UNCHE created the Declaration to actaa introduction to the Principles
and to sketch broad goals and objectives. The Pdia can be concluded as follow:

1. Man is both creature and molder of his environmesiich gives him physical
sustenance and affords him the opportunity forlledeual, moral, social, and
spiritual growth. Both aspects of man’s environméhé natural and the man-
made, are essential to his well-being and to tha@yerent of basic human rights
the right to life itself.

2. The protection and improvement of the human enwn@mt is the urgent desire
of the peoples of the whole world and the dutyloGavernments.

3. Man’s capability to transform his surroundings daimg the benefit or loss to
peoples, but there is growing evidence of man-n@skein many regions of the
earth.

4. In the developing countries most of the environrakptoblems are caused by
under-development. Therefore, the developing casinust direct their efforts
to development, bearing in mind their prioritiesdahe need to safeguard and
improve the environment. For the same purpose,irttlastrialized countries
should make efforts to reduce the gap themselveéshendeveloping countries.

5. The natural growth of population continuously prasethe problems for the
preservation of the environment. Therefore, adequmtdlicies and measures
should be adopted to face these problems.

6. To defend and improve the human environment forsemwe and future
generations has become an imperative goal for mdrkigoal to be pursued
together with, and in harmony with, the establiskaed fundamental goals of
peace and of worldwide economic and social deveéypm

7. To achieve this environmental goal will demand @kheeptance of responsibility

by citizens and communities and by enterprisesistdutions at every level.
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Moreover, the UNCHE created the 26 Principles witichld be combined into the key

conclusion as follow:

1. The resources of the earth including natural ressjrrenewable resources, and
non-renewable resources must be carefully treatedtie following way:

e The natural resources of the earth must be pratdorethe benefit of present
and future generations.

e Man must keep producing the renewable resourctedarth.

e Man must carefully use the non-renewable resoudfethe earth with the
concern of resource depletion and the non-renewasieurces must be shared
by all mankind.

2. Financial and technological assistance from theushhlized countries, the
stability of prices, and adequate earnings for primcommodities and raw
materials are essential to environmental managenmenthe developing
countries.

3. States have the sovereign right to exploit thein o@sources pursuant to their
own environmental policies, but must not endangjeerostates.

4. Environmental planning must be applied to obtairximam social, economic,
and environmental benefits. Environmental protectibould be done by:

e Using science and technology to control environmlerrisks and solve
environmental problems.

e Promoting education in environmental matters toablen the concept of
environmental protection.

e Promoting the national and multinational scieatifesearch in the context of
environmental problems.

e Developing the international law regarding lialyiland compensation for the
victims of pollution and other environmental damage

e Developing international cooperation through matakal or bilateral
arrangements or other appropriate means for cdingplpreventing, reducing,

and eliminating the environmental problems.

Finally, the UNCHE developed an Action Plan which a more comprehensive

document consisting of 109 separate recommendafldres109 recommendations were
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redistributed into the three components of an Actilan which included the global
environmental assessment program, the environmardabhgement activities, and the
supporting measures. Although the global climatenge isn't a topic in this
conference, the UNCHE can pave the way of furthmeteustanding of climate change
by the research collaboration proposed in thise@mice. The UNCHE ultimately lead
to the creation of global and regional environmemt@nitoring networks and the

creation of the United Nations Environment Prograa{(dNEP).

2.3.3 The United Nations Environment Programme (UNEP)

The United Nations Environmental Programme (UNER} Wounded as a result of the
UNCHE. The creation of the UNEP was the most tdegiotcome of the UNCHE. The
mission of UNEP istb provide leadership and encourage partnershipaning for the
environment by inspiring, informing, and enablirgfions and peoples to improve their
quality of life without compromising that of futugeneration%

UNEP is the designated entity of the United Natiosystem for addressing
environmental issues at the global and regionaklleUNEP is governed by a
Governing Council which include 58 members elected four-year terms by the
General Assembly. The UNEP Governing Council ipoasible for assessing the state
of the global environment, approving the budget daveloping policy guidelines for
the UN environmental programs. The responsibilitEs§)NEP and the major results of
UNEP activities can be shown in the Table 2.3 add 2
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The Responsibilities of UNEP

The Major Results OfEP Activities

Promoting international cooperation in
the field of the environment and
recommending appropriate policies.
Monitoring the status of the global
environment and gathering and
disseminating environmental informatia
Catalyzing environmental awareness a
action to address major environmental
threats among governments, the privat
sector and civil society.

Facilitating the coordination of UN

activities on matters concerned with the

environment, and ensuring, through
cooperation, liaison and participation,
that their activities take environmental
considerations into account.
Developing regional programs for
environmental sustainability.

Helping, upon request, environment
ministries and other environmental
authorities, in particular in developing
countries and countries with transition
economy, to formulate and implement

environmental policies.

n

9%

International arrangements to

enhance environmental protection.

Periodic assessments and
scientifically sound forecasts to
support decision making and
international consensus on the ma
environmental threats and respon
to them.

Support for more effective nationa
and international responses to
environmental threats, including
policy advice to governments,
multilateral organizations and
others to strengthen environmenta
protection and incorporate
environmental considerations into
the sustainable process.

More effective coordination of
environmental matters within the
UN system.

Greater awareness and capacity f
environmental management amor
governments, the private sector a

civil society.

A

[@]

r

g
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The Responsibilities of UNEP The Major Results OfEP Activities

e Providing country-level environmental | e Better understanding of the nexus

capacity building and technology between environment and human
support. security, poverty education, and
e Helping to develop international preventing and mitigating natural

environmental law, and providing expert disasters.
advice on the development and use of

environmental concepts and instruments.

Table 2.4 The responsibilities of UNEP and the major resaft UNEP activities (Cont.); (source: [123])

UNEP has the most notable success in promotindl83& Montreal Protocol of the
Vienna Convention for the Protection of the Ozoraydr. However, in the first 20
years, UNEP faced four main problems which werewshas follows: (McCormick
[72]):

1. Insufficient funds to operate projects.

2. UNEP’s management systems were based on bureaueggiroaches rather
than on professional approaches.

3. UNEP'’s location in Nairobi made it difficult to ragt highly qualified staff.

4. UNEP’s relations with other UN agencies were poor.

UNEP started studying on the topic of climate cleaty implementing the Global
Environment Monitoring System (GEMS) which is or@mponent of the Stockholm
Action Plan. The UNEP use GEMS to set up a netwarlatmospheric stations in
remote areas. These stations are used to deternminestatus and trends of key
environmental issues, including climate change. @dwer, the UNEP and the World
Meteorological Organization collaborated to cretite Intergovernmental Panel on
Climate Change (IPCC) in 1988.

2.3.4 The United Nations Conference on Environment ance@ment (UNCED)

The United Nations Conference on Environment andelapment (UNCED) was held
in Rio de Janeiro, Brazil from 3 to 14 June 199Be TUNCED was attended by the
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representatives of 172 countries (108 countries their heads of state or government
to attend this conference) and 2,400 representat@on-governmental organizations
(NGOs). After the UNCHE, the global environment toned to deteriorate and there
were growing global concerns about global warmsapgcies extinction, and threats to
biodiversity. These problems ultimately lead to thhdCED. The principal themes of

this conference were the environment and sustarddlelopment.

The primary goals of the UNCED were to come to adeustanding of development

which would support socio-economic development prevent the degradation of the

environment, and to provide the basis for a glgaatnership between the developing
and the industrialized countries, based on muteslds and common interests, that
would ensure a healthy future for the planet. TIMCED created the five agreements
to promote environmental protection and sustainal@eelopment - summarized as

follow:

)  The United Nations Framework Convention on Clin@tange (UNFCCC)
The UNFCCC is the legally binding agreement whidmswigned by 154 countries in
1992. The UNFCCC was intended to set the internatidramework for reducing
greenhouse gas emissions. The UNFCCC objectivetaisathieve stabilization of
greenhouse gas concentrations in the atmosphere latv enough level to prevent
dangerous anthropogenic interference with the clenaysteni Greenhouse gas
emission reduction was aimed primarily at the indakzed countries. The UNFCCC
successfully created a national greenhouse gasitonyewhich was developed to set
strategies and policies for emission reduction tarttlack the progress of these policies.
For example, the countries that are Parties to WINFCCC must send annual
inventories of greenhouse gas emissions by souwmndsremovals by sinks to the
UNFCCC. The institutional body of the UNFCCC inahsdthe Conference of the
Parties (COP), Secretariat, Subsidiary Body forlémgntation (SBI), Subsidiary Body
for Scientific and Technological Advice (SBSTA),daRinancial Mechanism operated
by the Global Environment Facility (GEF). The CGthhe main policy-making body.
Parties meet annually at the COP to review the emphtation of the Convention and
access progress in dealing with climate change fifdtemeeting of COP held in Berlin
in 1995 agreed on the need for a binding commitregah after the year 2000. Finally,
the third COP held in Tokyo in 1997 lead to the elepment of the most influential
climate change action which was the Kyoto ProtoBglthe creation of the UNFCCC,
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the UNCED evidently make the cornerstone of glatmadperation to solve the climate

change problem.

Il )  The Convention on Biological Diversity (CBD)

The Convention on Biological Diversity (CBD) is iandarly legally binding agreement
as the UNFCCC adopted at the UNCED. It was sighédeaUNCED by 155 countries.
However, the United States has not yet ratified ttkaty because the CBD posed a
threat to the US biotechnology industry and to Ainger jobs. The CBD is developed to
sustain the diversity of life on Earth. The defmit of biodiversity used by the CBD is
"the variability among living organisms from all gsoas, including, inter alia,
terrestrial, marine, and other aquatic ecosystemsd the ecological complexes of
which they are part: this includes diversity witheépecies, between species and of
ecosystenis The CBD has three main goals which include tlmmservation of
biological diversity, the sustainable use of itsnpmnents, and the fair and equitable
sharing of benefits arising from genetic resourdé® treaty used the concept of natural
resource scarcity to set out a philosophy of snatde use. Like the institutional body
of the UNFCCC, the COP is the highest decision-mglduthority. The COP review
progress under the Convention, set work plans fember nations, and work together
with other international organizations and agreemsekany signatory countries have
adopted Biodiversity Action Plans to implement tbenvention. For example, the
European Community adopted the European CommundtgtiBersity Strategy in 1998

to collectively implement the convention.

') AgendaZ2l

Agenda 21 is an international action plan for SBe Rgenda 21 form the basis for SD
strategies which was taken globally, nationallyd docally by the UN, governments,
businesses, and individuals. Agenda 21 has 40 efsapthich can be divided into four

sections:
e Social and economic dimensions. This section iresudeveloping countries,

poverty, consumption patterns, population, healtyman settlements,

integrating environment and development.

26



e Conservation and management of resources. Thigosaotludes atmosphere,
land, forests, deserts, mountains, agriculture,diesity, biotechnology,
oceans, fresh water, toxic chemicals, hazardousaetive and solid waste and
sewage.

e Strengthening the role of major groups. This secticludes women, children
and youth, indigenous peoples, non-governmentalarozgtions, local
authorities, workers, business and industry, faspssientists and technologists.

e Means of implementation. This section includes ritg technology transfer,
science, education, capacity-building, internatianatitutions, legal measures,

information.

Agenda 21 also made local communities to develep #ction plan for SD which was
known as “Local Agenda 21”. The main concept ofdlokgenda 21 is that the agenda
should be set by the community itself rather thgncentral or local government. It
believes that the agenda set by the community istrikely to be successful. By
creating Agenda 21, the UNCED successfully implentkea concept of SD at global,

national, and local level.

IV) The Rio Declaration on Environment and Development

The Rio Declaration on Environment and Developmsrd series of principle which
define the rights of States to development, andr tesponsibilities to protect the
environment. The Rio Declaration was developed hey ileas from the Stockholm
declaration at the UNCHE. The Rio Declaration cstesl of 27 principles which guided
action on environment and development. The 27 mmies focus on these following

topics:

e The rights of States to exploit their own resouraed the rights of States to

development

e The concept of SD

¢ International cooperation in the field of environthand SD

e Promoting SD through exchanges of scientific atinnelogical knowledge

e Encouraging public awareness and participation nmirenmental issues by
making information widely available

e Developing national and international environmetaal

27



e Promoting the internationalization of environmentabsts and economic
instruments
e The role of women, indigenous people, and local roamities in environmental

management and development

V) The Forest Principles

The Forest Principles are the first global consemmsuforests. The Forest Principles are
the non-legally binding statement of principles $oistainable management of forests.
These principles were adopted to apply to all typfeforests, both natural and planted,
in all geographical regions and climate zones. diljectives of the Forest Principles are
to contribute to the management, conservation &hdfSorests and to provide for their
multiple and complementary functions and uses.

These five agreements which include both the ngaHe binding agreement and the
legally binding agreement can bring the issueshefrenmental protection and SD into
the international agenda. The UNFCCC is the mostools outcome of the UNCED

which can lead to the international climate chaacteon.

2.4 Conclusions

In this chapter we apply the term of “the open eroy’ and “the economy within a
closed earth” defined by Boulding for explaining ttauses of climate change. We find
that the unsustainable consumption in the econoithyrma closed earth resulted in the
climate change problems. The more natural inputscargsume, the more negative
outputs we give to environment. Finally, Bouldingggested that the polluted outputs
should be added to measure the economic succes&MRdshould be generated by
renewable resources.

This chapter continued by studying the developn@ninternational environmental
cooperation via international environmental orgahans and international
environmental conferences. Finally, we can find tha transformation from national
cooperation to international cooperation was iregpiearly the early work of Pinchot
and Van Tienhoven. Van Tienhoven successfully farmée international
environmental cooperation by creating national cattees for nature protection in

several countries. These branches worked togathaeate international environmental
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cooperation in several countries. Thus, Tienhowvétated international environmental
cooperation by creating a bottom up networked degdion. Pinchot is another key
person who promoted international cooperation. Héebed that an international
conference could encourage environmental cooperaiidhich approach determined
the global environmental agenda - Tienhoven's aclot's? On balance the answer
has to be Pinchot because his idea inspired sssa&rigN led conferences which have in
effect set the global environmental agenda. Thescan conclude that the international
conference gives birth to the global environmerdgénda, particularly the Kyoto
Protocol.

The international conference on environmental issuan be traced back to the
UNSCCUR. Although the UNSCCUR cannot make a bindaggeement on global
environmental issue, the UNSCCUR can make locaremwmental issue become global
environmental issue by taking the experts arourel world to discuss the global
environmental problem. After, the UNSCCUR, the UNEHnade more tangible
outcomes than the UNSCCUR because the UNCHE des@lap Action Plan and
created the UNEP. Then, the UNEP bring us closeclitnate change agenda by
implementing the Global Environment Monitoring st (GEMS) and creating the
Intergovernmental Panel on Climate Change (IPC@)ally, the UNCED set thet
international climate change policy agenda by angathe UNFCCC. The UNFCCC
was created to set the international frameworkréoiucing greenhouse gas emissions.
The UNFCC ultimately lead to the development of thast influential climate change

action which was the Kyoto Protocol.
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Chapter 3

The Kyoto Protocol

The climate change problem is now inevitable and tbo late for humanity to avoid
this problem (Stern [106]). As this problem is ttaoge to be solved by unilateral
national action, we need global cooperation. Thcppal vehicle for this cooperation is
the Kyoto Protocol. The Kyoto Protocol now ratifieg almost every country in the
world. The question now becomes how this protosalaveloped and is implemented.
We will investigate these questions in this chapter

3.1 Background on the Kyoto Protocol

As previously noted, the UNCED gave birth to thienelte change agenda by creating
the UNFCCC. Then, the UNFCCC create the most infiak climate change action
which is the Kyoto Protocol. The UNFCCC aims atbdtzing greenhouse gas
concentrations for avoiding dangerous anthropogémierference with the climate
system. The UNFCCC was signed by 154 countries nJune 1992. Then, the
UNFCCC came into force on 21 March 1994. The UNFCe@&s$3igned different
mitigation commitments for different signatory mets which can be divided into three
groups: Annex | countries, Annex Il countries, aNdn-Annex | countries. The

mitigation commitments under the UNFCCC are conetlds follows:

e Annex | countries:
Annex | countries consist of the industrialized mies that were members of
Organization for Economic Co-operation and Develepm(OECD) in 1992 and
countries designated as Economies-in-Transitiom B countries). Annex | countries
were assigned to adopt national policies and takeesponding measures on the
mitigation of climate change by limiting anthropoge emissions of greenhouse gases
and protecting and enhancing its greenhouse g&s sind reservoirs. In addition,
Annex | countries were required to reduce theirssions of CQand other greenhouse

gases, which are not governed by the Montreal Pobtdo 1990 levels by the year
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2000. Annex | countries were also required to pregmnual GHG inventories and
submit to the UNFCCC Secretariat. Moreover, they @quired to submit National
Communication reports to the COP every three years.

e Annex Il countries
Annex Il countries consist of the OECD members ohéx I, but not the EIT countries.
Annex Il countries are required to provide finah@ad technological assistance to
enable developing countries to meet the full costpreparing GHG inventories and
National Communication reports. Moreover, Annexadluntries must help developing

countries that are vulnerable to climate changeatctgpto meet the costs of adaptation.

e Non-Annex | countries
Non-Annex | countries are developing countries. Momex | countries were required
to prepare GHG inventories and national progranisessing climate change but have
no GHG emission reduction obligations. Moreovegythare currently not allowed

participating in the international emission tradingrket.

The UNFCCC created the Conferences of the Par@&P] serving as the supreme
body of the regime. Parties meet annually at thef€ences of the Parties to review the
implementation of the Convention and access pragreslealing with climate change.
The COP gradually developed the climate change degeditimately, the third COP
(COP-3) held in Tokyo in 1997 lead to the mostugfitial climate change agenda
known as the Kyoto Protocol.

3.2 The Development of the Kyoto protocol

The development of the Kyoto Protocol can be digiag#o three phases: the Pre-Kyoto
era, the Mid-Kyoto era, and the Post-Kyoto era. Tdea of the Kyoto Protocol was
shaped in the Pre-Kyoto era. Later, the Mid-Kyat ie the periods for paving the way
for entry into force of the Kyoto Protocol. The #ag take decision on the unfinished
details of the Kyoto Protocol in the Mid-Kyoto epdter its entry into force, the parties
continued to negotiate the second commitment pesfodyoto Protocol (2013-2017).

Consequently, the Post-Kyoto era will focus on tiegotiation on the post-2012

framework.
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3.2.1 The Pre-Kyoto Era (From COP-1 to COP-3)

After the creation of the UNFCCC, the Kyoto Protoa@s gradually developed from
COP-1 to COP-3. Although the Rio Earth Summit res@mnded the parties to set
policy for taking their GHG emissions to their 19@9els, no signatory was committed
to meet any particular target. Therefore, the partigreed that the commitments in the
UNFCCC for Annex | countries were inadequate twesdhe climate change problem.
Ultimately, the first Conference of the Parties &0 held in Berlin in 1995 agreed on
the need for a binding commitment even after trer @00. COP-1 adopted the Berlin
Mandate which was a first step to strengthening toenmitments under the
Convention. Moreover, the industrialized countriagreed to the negotiation of
guantitative C@emission ceilings within specified time framestsas 2005, 2010, and
2020. Importantly, the Berlin Mandate specifiedtttiee binding obligations to reduce
GHG emissions were assigned to only the industgdlicountries, but the developing
countries were exempted from the binding obligatiohhe principle of differentiated
responsibilities proposed by the Berlin Mandatémadtely leads to the climate change
politics. The principle of differentiated responBtles was grounded in shared notions
of fairness (Harris [44]). According to Harris, thevere two reasons for the exemption
of developing countries from binding obligationstsHy, the industrialized countries
have been industrializing and emitting greenhouwsseg for many more centuries than
the developing countries and therefore the indalstad countries should be responsible
for historical GHG emissions. Secondly, the indaired countries have the greater
capacity to act on climate change than developmmties.

Another important result of the Berlin Mandate wdee development of Joint
Implementation (JI) Pilot Phase. The JI Pilot Phases developed to help the
industrialized countries to access cost-effectigpastunities to reduce emissions. The
Berlin Mandate believed that the GHG emissions ¢dw# reduced in a more cost-
efficient way through cooperation with the Centtatl Eastern European or developing
countries than through taking measures in an imdliged country (Richelst al [95]).
Consequently, the Berlin Mandate developed JI FRlloase. The JI Pilot Phase was
implemented among Annex | countries and Non-Anneauntries that take an interest
in it. During the pilot phase, the party could et credited with emission reductions
achieved through pilot projects in other countries.
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The Parties discussed more stringent commitmentieaisecond Conference of the
Parties held in Geneva in 1996. COP-2 stated tiafparties intended to negotiate a
legally-binding protocol or other legal instrumetd be approved at the third
Conference of the Parties (Giorgetti [34]). The tddi States changed its view on
binding commitments and it took the lead in suppgrta timetable of emissions
reductions at COP-2. Moreover, COP-2 strongly atszkphe scientific findings on
climate change done by the Second Assessment R§#d) and the IPCC.

Finally, the third Conference of the Parties heldKiyoto in 1997 lead to the Kyoto
Protocol. It was attended by over 125 Ministersrfreeveral countries. Although there
are many conflicts among the Parties at COP-3, @@Recessfully made the Parties to
agree on the legally binding commitments to redye®nhouse gases within a specific
time-frame. The Kyoto Protocol has the same ultmabjective as the UNFCCC,
which is the stabilization of atmospheric conceatres of greenhouse gases at a level
that would prevent dangerous anthropogenic intenfeg with the climate system. More

importantly, the Kyoto Protocol establishes théoiwing principles:

e The GHG Emission Reductions Targets for Annex |ii@oes
Annex | countries have to reduce their GHG emissitonat least 5% below 1990 levels
in the commitments period 2008-2012. This is aemiVe target for Annex | countries.
This emission reduction target cover a basket wfrsain greenhouse gases which
include carbon dioxide (C) methane (CkJ, nitrous oxide (N20), hydrofluorocarbons
(HFCs), perfluorocarbons (PFCs), and sulphur heawpafle (SF6). Moreover, the
Protocol set different individual emission targdts each Annex | country. The

different Annex | countries have different emissidargets as shown in Table 3.1.
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Country Target (1990 - 2008/2012)

Eu-15 -8%

us -7%

Canada, Hungary, Japan, Poland -6%

Croatia -5%

New Zealand, Russian Federation, Ukraine 0

Norway +1%

Australia +8%

Iceland +10%

Table 3.1: The example of different individual emission tasg®r Annex | countries

The Protocol allocates these individual emissioges by the grandfathering method.
Under a grandfathering method, the emission ta@éisated to any individual country
are based on historic emission data. The purpoapmfing a grandfathering method to
allocate emission targets is to create incentigetafge emitting countries to participate
in the Protocol (Vesterdal and Svendsen [135]anly Annex | country fails to meet its
Kyoto obligation during the first commitment perjad will be penalized during the
second commitment period by having to make up im@d of the excess amount of
greenhouse gases they have emitted during firgigher

Considering the emission target for the EuropeanotnEU), the EU has not
negotiated an individual target for each membeesiader the protocol, but the EU has
decided to negotiate a target for its overall réidactarget and then has redistributed
this target among its member states through a bestaring agreement (Pittock [92]).
The burden-sharing agreement is developed fronTtipgych Approach which studied
the GHG emissions of each member state and theonhefibr setting individual
emission targets of member states. The Triptychicagmh distinguished three emission
sectors including the power sector, the sectormargy-intensive industries and the
'‘domestic' sectors (residential and transport eams$ The Triptych Approach suggests
that the national circumstances which include pajpah size and growth, standard of
living, economic structure, energy efficiency iny@ generation, and climate should be
taken into account in the settlement of individeahission targets (Marklund and
Samakovlis [71]). The Triptych Approach help meméiates to reach agreement on the
initial EU burden-sharing agreement in the MarcB7L&nvironment Council Meeting
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by providing a technical justification for differeating targets between member states.
In the March 1997 Environment Council Meeting, Tévironment ministers also
agreed to reduce three greenhouse gases, C@ and N20) emissions by 15¥ss
than 1990 levels b010. However, the initial EU burden-sharing agreet had to be
redistributed because of the results of the thi@PCIn the third COP, the scope of
GHG gases was expanded from the three gases ptpyséhe EU to six gases.
Consequently, the EU reduction target was changexdtarget of 8% reduction below
1990 levels by 2008 to 2012. The initial EU burddaring agreement also had to be
adapted to a target of 8% reduction. The final Bwdbn-sharing agreement was
reaffirmed by joint ratification of the Kyoto Pratol on May 31, 2002. The initial and
final EU burden-sharing agreements are given iferat®.

Country Member state targets undef Member state targets under|
the initial EU burden-sharing the final EU burden-sharing
agreement (%) agreement (%)

Austria -25 -13

Belgium -10 -7.5

Denmark -25 -21

Finland 0 0

France 0 0

Germany -25 -21

Greece +30 +25

Ireland +15 +13

Italy -7 -6.5

Luxembourg -30 -28

Netherlands -10 -6

Portugal +40 +27

Spain +17 +15

Sweden +5 +4

United Kingdom -10 -12.5

Table 3.2: The initial and final EU burden-sharing agreemgfstsurce: Lefevre [66])
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The different member states have different emissawgets which span from a 28%
reduction to a 27% increase. Under the final buslgaring agreement, Germany and
Denmark have to reduce their emissions by 21%, edserPortugal is allowed to
increase its emissions by 27%.

Besides the EU burden-sharing agreement, the mestais have their own climate
change policies. The UK has a strong climate chadjey which aims to reduce CO2
emissions by 20% on 1990 levels by 2010 and by &02@2000 levels by 2050.
Moreover, France has national objective for 25%uctidn from 1990 levels of GHG
gases by 2020. Germany and Italy have their ndtiobgctives to increase share of
electricity from renewable sources. Germany setobjective to increase share of
electricity from renewable sources to 20% by 202@ereas Italy set a 20% increase by
2010 (Stern [106]). More recently, in 2007 EU leadendorsed an integrated approach
to climate and energy policy and committed to tfamsing Europe into a highly
energy-efficient, low carbon economy. They madeitateral commitment that Europe
would cut its emissions by at least 20% of 199@Iewy 2020 (Pew Center on Global
Climate Change [91]).

e The Kyoto Mechanisms
The Kyoto Protocol establishes the Kyoto Mechanism$&elp Annex | countries to
reduce the costs of meeting their emission targdts. Kyoto Mechanisms are divided
into three mechanisms: Emissions Trading (ET), tJlonplementation (J1), and Clean
Development Mechanism (CDM). The details of thesemanisms will be described in

the next topic.

e The Eligibility Requirements for Entering the Prodbinto Force
The Kyoto Protocol can enter into force when it teedl the eligibility requirements.
These eligibility requirements are:

(i) It must be ratified by more than 55 member coustr@ad

(i) It must be ratified by Annex | countries which agnted for at least 55

percent of total carbon dioxide emissions in 1990
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The ratification by Russia on 18 November 2004 esented 61.6 percent of total
carbon dioxide emissions in 1990, so this ratifaratrought the Protocol into force.
The Kyoto Protocol came into force on 16 Februd93

Although COP-3 successfully created the Kyoto Rmotiothe Kyoto Protocol is not
absolutely perfect. In COP-3, the Parties did netuks how the Parties could meet
their Kyoto obligation during the first commitmepériod. Moreover, many business
representatives complained that these reductionderuthe Protocol were not
economically feasible. Consequently, the partieel@ntinued to discuss the Protocol.
COP-3 left three serious issues which need to beedauickly by the Parties. These

three serious issues are concluded as follows:

(i) Hot air trading: The Kyoto Protocol set limits onrHG emissions for the
commitments period 2008-2012 and the limits of saveountries exceed their
actual emissions. These countries have excessiemisghts which are called
“hot air” and they can sell their hot air to othAmnex | countries which search
for low-cost emissions targets. The bulk of tradafbt air largely comes from
Russia and other countries in transition to a maskenomy. By hot air trading,
Annex | countries could get credits without takiagy actions to reduce their
GHG emissions. Thus, these trades would not leadtical emission reductions
from the baseline (Vrolijk [137]).

(i) The method for assessing sinks: The sinks refardarbon dioxide reservoir on
earth. Forests are one of the main natural sinkause they absorb the carbon
dioxide from the air as they grow. Consequently Kyoto Protocol allows
countries that have large areas of forest to dedumrtain amount from their
emissions. However, there is no consensus on tkerbethod for assessing
sinks in the Kyoto Protocol.

(iMA basket of main greenhouse gases: There weamy arguments against a
basket of main greenhouse gases applied to theoKgagets (Totlet al [119]).

A basket of main greenhouse gases defined in tl@oddl include six
greenhouse gases (§@H,;, N20, HFCs, PFCs, and SF6), but some countries
preferred to cover only three greenhouse gaseadimg CQ, CH,;, and N20
rather than cover all six greenhouse gases. Thafarties continued to discuss
whether the Kyoto targets should include ££0OH,, and N20O or just only C£
CHy, N20O.
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Although the Kyoto Protocol leave many unresohs=iies, the Kyoto Protocol is
considered to be the most far-reaching agreemeaheinonment and SD ever adopted
because it has been ratified by almost every cgamound the world. As of November
2007, a total of 175 countries and other governaiatitities have ratified the Kyoto
Protocol.

3.2.2 The Mid-Kyoto era (From COP-4 to COP-10)

After COP-3, there were many unresolved issuestt@Parties continued to discuss.
In COP-4 held in Buenos Aires (2-13 November 1998¢ Parties expected to get
achievement in the resolution of all issues unregbin COP-3. Unfortunately, it was
too difficult to find agreement, and they couldlsibt terminate all unresolved issues..
However, COP-4 created the Buenos Aires Plan ofoAaivhich aimed to resolve the
outstanding issues, particularly the rules and gjinds for the Kyoto Mechanisms, by
the end of 2000, at COP-6. Later, the parties stilild not make a decision on the
unfinished details of the Kyoto Protocol at CORC®P-6 was split into two meetings.
COP-6 was firstly held in the Hague, Netherlandse Goal of COP-6 was to reach
agreement on all the unfinished details of Kyotot&tol. The first meeting held in the
Hague was unable to reach agreement because sp@ebetween the European Union
and a group including the United States, JapansiRuand Canada over the terms for
implementing the Kyoto Protocol. Following this rtiag, the United States rejected the
Protocol in March 2001. President George W. Bustoanced that he would not ratify
the Kyoto Protocol Because it exempts 80% of the world, including mpgpulation
centers such as China and India, from complianoé,\@ould cause serious harm to the
US economy (White House [140]). After its rejection of therd®ocol, the US
government was pressured by other member counttiésh had ratified the Protocol
because the effect of international climate treatyuld be limited without the
participation by the US which was the largest frghitter of carbon dioxide from the
burning of fossil fuels as of 2005.

The second meeting of COP-6 was held in Bonn, Geymahe United States only
accepted observer status at this meeting because refection of Kyoto. The meeting
successfully culminated in the Bonn Agreements.s€&hkey issues resolved by the
Bonn Agreements were:
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The use of carbon sink3:he Protocol allows developed countries to receive
credit for activities that absorb carbon from atpieme or store it. These
eligible activities include revegetation and thenagement of forests, croplands
and grazing lands.

The Kyoto Mechanism3he Protocol allows the developed countries t@ixec

credit through the ET, JI, and CDM. The eligiblejpcts qualified as CDM

projects are energy efficiency, renewable energy] #orest sink projects.

Importantly, there is no quantitative limit on tleeadit which the developed

countries can claim from the use of these mechamiégee 3.3 for more detail)

The ComplianceAt the second part of COP-6, the Parties discuseetpliance

mechanisms for the Protocol which focused on tmetfans of the compliance

bodies and the penalties for noncompliance. Ul@tyathe Parties agreed that a

compliance committee should be established. Momeowe Parties set the

penalty on Parties that fail to meet their emissitargets. These Parties would

be penalized during the second commitment periothdsyng to make up 1.3

times of the excess amount of greenhouse gaseshthweyemitted during first

period. In addition, these Parties were suspendath elling credits under
emissions trading until they return to compliance.

Financing: The developed countries agreed to provide finhmeisources to

developing countries to help them to limit the gtiowin their emissions and

adapt to climate change impacts. Consequently Ptties created three new
funds to help developing countries. These three fueds are:

e A special climate change fund: This fund was egthbd to finance projects
relating to adaptation, technology transfer andacdp building, energy,
transport, industry, agriculture, forestry and wasthanagement, and
economic diversification.

e A least developed country fund: This fund was disthéd to support
National Adaptation Programs of Action in Least Bieywed Country Parties
(LDCs).

e A Kyoto Protocol adaptation fund: This fund wasakdished to finance
concrete adaptation projects and programs in dpwejocountries which

were Parties to the Kyoto Protocol.
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The Bonn Agreements were hugely important becabseAgreements covered all
unresolved issues. However, the Agreements creadd the draft decision on all
unresolved issues. The draft decision remainedetoabfied and converted into legal
texts. Therefore, the Parties need the COP-7 topienthese remaining tasks. The
Bonn Agreements can pave the way for completingBilnenos Aires Plan of Action at
COP-7 by making the draft decision on all unrestligsues.

COP-7 was held in Marrakech, Morocco from 29 Octdbel0 November 2001. COP-
7 could complete the work of the Buenos Aires RIBAction. The complete decisions
were known as the Marrakech Accords. COP-7 easdgstated the draft decision
created by the second part of COP-6 into legalstekhus, COP-7 could finalize all
unresolved issues of the Kyoto Protocol. The COB-the fulfillment of the Kyoto
Protocol. Ultimately, the COP-7 successfully patres way for entry into force of the
Kyoto Protocol. The Kyoto Protocol came into fome16 February 2005

3.2.3 The Post-Kyoto era (From COP-11 to COP-15)

After its entry into force, the parties start negtig on a new round of emission
reduction targets for the second commitment peabd&yoto Protocol (2013-2017).
The Post-Kyoto era focus on the negotiation onpibet-2012 framework. A process to
consider further commitments by Annex | Parties o post-2012 period must be
initiated, in accordance with Article 3.9 of the ¢tg Protocol. Article 3.9 state that
“Commitments for subsequent periods for Partiesugedl in Annex | shall be
established in amendments to Annex B to this Pogtachich shall be adopted in
accordance with the provisions of Article 21, pawgth 7. The Conference of the
Parties serving as the meeting of the Parties tis tRArotocol shall initiate the
consideration of such commitments at least sevamsyeefore the end of the first
commitment period referred to in paragraph 1 abb¥@onsequently, the Parties start
negotiating on the second commitment at COP-11 mmelontreal, Canada from 28
November to 9 December 2005. In COP-11, the Un8&ates still opposed to new
process under the Kyoto Protocol. However, the @ath&tates was left isolated on COP-
11. Importantly, the Parties agreed to extend thaty on emission reduction targets
beyond its 2012 deadline. One of the important gadl COP-11 was to initiate a
process to consider a second round of emissionctiedutarget for the second

commitment. This process set at COP-11 is resplen&bensuring that there is no gap
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between the end of the first commitment period 82012) and the start of the second
commitment period (2013-2017). Ultimately, COP-Xk1ablished the Ad Hoc Working
Group on Long-term Cooperative Action under the v@mtion (AWG) which was
responsible for the discussion on the second comenit. However, COP-11 did not set
the deadline for completing the negotiation on skeond commitment. Another key
outcome of COP-11 was the strengthening of the rCiBavelopment Mechanism
(CDM). COP-11 strengthened the CDM by enabling tgped countries to invest in
SD projects in developing countries.

Later, COP-13 was attended by more than 10,00Qydtds at Bali, Indonesia from 3
December 2007 to 15 December 2007. COP-13 wasd@eteto pave the way to the
second commitment period of Kyoto Protocol. Thiengry goal of COP-13 was to set
the timetable for completing the negotiation on gerond commitment. COP-13
established the Bali Roadmap which developed tbhegss to work on the key building
blocks of a future climate change regime, includimglaptation, mitigation,
technological cooperation, and financing the respoto climate change. The Bali
Roadmap comprised several important elements. HiieAgtion Plan recognized that
“deep cuts in global emissions will be requirechttieve the ultimate objective of the
Convention and emphasizing the urgency to addidesate change as indicated in the
Fourth Assessment Report of the IntergovernmeraalePon Climate Change.” The
Bali Action Plan provided a two-year process ta@lfize a binding agreement in 2009. It
also set timetable for AWG negotiations. Under Bai Action Plan, AWG must
complete its work in 2009 and present the outcofritssavork to COP-15. In COP-13,
EU countries wanted to contain a commitment thdustrialized nations will cut their
emissions by 25-40% compared to 1990 levels by 2020e Bali Roadmap, but no
specific emission reduction targets were includedthe Bali Roadmap. Another
fruitfulness of COP-13 is the development of AdéiptaFund which is used to provide
funding to the developing countries to help therapado the effects of climate change.
COP-14 took place on 1-12 December 2008 in PozRaand. This conference
represents the midpoint between Bali (COP-13) ande@hagen (COP-15). COP-14
made little progress. The clear achievement of exemice was the authorization for
the Adaptation Fund to begin operations in 2009s Tlind comes from a 2% levy on
carbon trading under the CDM.

Most recently, COP-15, widely known as the Copeeha@ummit, was held at
the Bella Center in Copenhagen, Denmark, betwesamd718 December 2009. The goal
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of COP-15 is to establish a legally binding agreeinier the period from 2012 when
the first commitment period under the Kyoto Protoerpires. Despite widely held
expectations that COP-15 would produce a legaligibg agreement, the conference
was ultimately unsuccessful in reaching an agreéni@nthe post Kyoto period.
However, the main outcome of COP-15 was a politmgieement known a&he
Copenhagen Accord"The Accord was drafted by the US, China, Brantlia, and
South Africa. The Copenhagen Accord recognized thatate change is one of the
greatest challenges of the present day and thainacshould be taken to keep any
temperature increases to below 2°C (UNFCCC [13dPwever, this is not legally
binding and does not contain any legally bindingmoutments for reducing
CO, emissions. Moreover, the Accord agreed to raigelfon from 2010 to 2012, to
help the developing nations adapt to climate chaRgelly, it can be clearly seen that
there was little prospect of reaching final agreetman a post-Kyoto agreement at the
COP15 meeting.

3.3 The Kyoto Mechanisms

The Kyoto Mechanisms are designed under the cortheptGHG emission reductions
taking place anywhere in the world will have thensaenvironmental effects. The
Global GHG emission mitigation will be less exp&esoverall if the actual emission
reductions are implemented at the regions that haee lowest mitigation costs
(Pasoyan [89]). The costs of reducing GHG emissi@ry across countries. Annex |
countries tend to have higher mitigation costs tdameloping countries. If Annex |
countries implement their GHG emission reductionjguts in their own countries, they
would face high costs, relative to projects makaggivalent reductions in developing
countries. Consequently, Kyoto Mechanisms enablee&Xn countries to access cost-
effective opportunities to reduce emissions, oretmove carbon from the atmosphere,
in other countries. The purposes of Kyoto Mechasisme to reduce the cost incurred
by Annex | countries in meeting their targets ameémcourage Non-Annex | countries
to reduce GHG emissions. There are three Kyoto Bi@sms: (i) Emissions Trading
(ET); (ii) Joint Implementation (JI); and (iii) Gi@ Development Mechanism (CDM).
Without the Kyoto Mechanisms, the Parties would have been able to reach
agreement at COP-6. Compared with carbon taxe¥yb® Mechanisms are seen as a

more effective approach. For example, if the emmmental regulator uses carbon taxes
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to penalize the polluters, some polluters may findasier to pay carbon taxes rather
than reduce emissions. Consequently, the carborestagannot guarantee a
predetermined carbon reduction. Annex | countriestnmeet the following eligibility
requirements for participating in the Kyoto Meclsms.

e They must have ratified the Kyoto Protocol.

e They must have calculated and recorded their asdigmount.

e They must have in place a national system for edion of greenhouse gas
emission and removals of greenhouse gases witaintgrritory.

e They must have in place a national registry.

e They must annually report information on emissioasd removals of

greenhouse gases

3.3.1 Emission Trading (ET)

Emission Trading is defined in Article 17, ArticB10, and Article 3.11 of the Kyoto

Protocol. These Articles state that:

Article 17:

“The Conference of the Parties shall define theveaieprinciples, modalities, rules
and guidelines, in particular of verification, refiimg and accountability for emissions
trading. The Parties included in Annex B may pgvate in emissions trading for the
purpose of fulfilling their commitments under Akic3. Any such trading shall be
supplemental to domestic actions for the purposemekting quantified emission

limitation and reduction commitments under thatdef

Article 3.10:

“Any emission reduction units, or any part of anigitssd amount, which a Party
acquires from another Party in accordance with pievisions of Article 6 or of Article
17 shall be added to the assigned amount for thj@iaag Party’
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Article 3.11:

“Any emission reduction units, or any part of anigrssd amount, which a Party
transfers to another Party in accordance with tihevgsions of Article 6 or of Article 17
shall be subtracted from the assigned amount fettansferring Party

ET allows Annex | countries to buy and sell excessissions allowances among
themselves to meet their emission reduction targéts concept of emission trading is
simple. The Protocol set a total amount of allowadmissions which are called “the
cap” for all Annex | countries. The Protocol alsthoeates portions of emissions
allowances over a given period to each of Anneauntries. The emissions allowance
for each Annex | country has been widely known as ‘assigned amount” or “a
national cap”. A national cap represents the r@hAnnex | country to emit a specific
amount. The actual emission of each Annex | couigrpot allowed to exceed its
national cap. If Annex | country emit above itsioaal cap, this country must buy
additional emission allowance. The cost of buyimgission allowance represents a
charge for emitting over the target. On the othand) if an Annex | country emits
below its national cap, this country can sell susgmission allowance. The revenue of
selling emission allowance represents a reward fr@aving reduced emissions. The
emission allowances can be traded through intenmaiticarbon credit market. The
countries with low abatement costs will choosedduce their emissions below their
national cap and sell their excess emission allcesnwhereas countries with high
abatement costs will choose to buy emission alleesnTherefore, ET can bring the
lowest emission reduction cost to society. We cam Isow ET can bring the lowest
emission reduction cost to society from followingngle example.

We assume that there are two Annex | countrieiewvtorld: Country A, and Country
B. Country A emits 500 tons of G@ach year, and Country B emits 400 tons o, CO
each year. Thus, there is an annual total of 90% tof CQ in the world. The
environmental regulator set a 10 percent redudtomhe world. This setting forces the
world to reduce its emissions to 810 tons per yBgrthis setting, both countries must
reduce their emissions by 10 percent. Country Atmeduce its emissions to 450 tons
per year, whereas Country B must reduce its enmsdio 360 tons per year. Country A
can reduce its emission at a cost of $20 per tdnCountry B can reduce its emission at
a cost of $40. Without emission trading, Countryndist reduce 50 tons per year with a

cost of $20 per ton and Country B must reduce 48 fwer year with a cost of $40 per
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ton. Thus, the world’s total emission reductiontcies$2,600. By emission trading,
Country B will choose to buy an allowance of 40gaif CQ from Country A because
Country B has higher reduction cost than CountryCAuntry A will reduce 90 tons of
CO, with a cost of $20 per ton and sell 40 tons of, @DCountry B. Thus, the world’s
total emission reduction cost is $1,800. Finally, lielps the society to save $800 on

emission reduction cost

3.3.2 Joint Implementation (JI)

Joint implementation is defined in Article 6, Afgc3.10, and Article 3.11 of the Kyoto
Protocol. Article 6 states thaafiy Party included in Annex | may transfer to, ogaire
from, any other such Party emission reduction ungsulting from projects aimed at
reducing anthropogenic emissions by sources or eting anthropogenic removals by
sinks of greenhouse gases in any sector of theoetyn

In other words, under Article 6, JI allows Annerduntries to undertake an emission-
reducing project in another Annex | countries whigrey cost less than at home. The
investing country will receive emission credits algto the amount of emissions that
were reduced as a result of JI project, and theatyapese credits for its reductions
towards its commitment goal. The emission cred#segated from Jl projects are called
“Emission Reduction Units (ERUgNd are issued by the host country. For examble,
a UK company invests in an emission-reducing ptojecJapan, then the emission
credits generated from Jl project must be alloctteal UK company. Consequently, Ji
is the project-based mechanism of the Kyoto Prdtakdavas developed from the AlJ
pilot phase. AlJ was developed to serve as a legiloy-doing mechanism for
investments. The AlJ project focused on the coestin transition to a market economy
and the developing countries that lacked experisndar.

Emission reductions are measured from a JI prdyaseline representing the emissions
that would occur in the absence of the JI projétie difference between the actual
emission level of JI project and the project basels awarded ERUs. The investing
country can use ERUs to meet its own Kyoto tarfbese emission reductions can be
claimed for the first commitment period (2008-2Q012) project baseline is very
important for claiming emission reductions unitghke project baseline is too tough, the
investing organizations may be discouraged, bthdfproject baseline is too mild, the
Kyoto target may not be met (OECD [81]).
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There are two procedures for JI project. Thesealted Track 1 and Track 2.

1)

)

Track 1: Track 1 will be applied when the host Pdully meets all the
eligibility requirements under the Kyoto Protocbhese eligibility requirements
are:

They must be Annex | parties to the Kyoto Protocol.

They must have a national system for identificatetdnGHG emissions from
sources and storage using sinks.

They must have a computerized national registry pamt with the
international requirements.

They must have submitted a report for determinihgirt initial assigned
amounts.

They must annually submit a current inventory pecotdfully compliant with
Kyoto requirements.

Under track 1, the host Party uses its own appemdbr setting Jl project
baselines. Moreover, the host Party uses its owogsses to verify reduction in
anthropogenic emissions and issue the approprisatidy of ERUs. The host
Party transfers the agreed amount of ERUs throbghstystem of national

registry.

Track 2: Track 2 will be applied when the host Patbes not meet all the
eligibility requirements which are set for trackldyt meet all these minimum
requirements:

They must be Annex | parties to the Kyoto Protocol.

They must have a computerized national registry piamt with the

international requirements.

They must have submitted a report for determinihgirt initial assigned
amounts.

Under track 2, the Joint Implementation Supervis@ymmittee (JISC) set
international rules and procedures for baselinesjfigation of emission
reductions, and other procedures. Jl track 2 pruresdare similar to CDM

procedures.
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3.3.3 Clean Development Mechanism (CDM)

The clean development mechanism allows Annex | t@mto invest in emission

reduction projects in developing countries (Non-@xn countries) which is called

“host countries”. The investing country will get ision credits which are called
“Certified Emission Reductions (CERs)” and can cliseuse CERs to meet its own
Kyoto target or can sell CERs in the emission trgdnarket. CDM projects have twin
objectives. Firstly, to assist Non-Annex | courgriachieve SD. Secondly, to assist
Annex | countries achieve their emission reductiargets in a cost effective way.
Similar to JI, the types of project which can beliemented under the CDM project are
renewable energy, energy efficiency improvementgl fuswitching, transport,

afforestation/reforestations, and methane captacerause from coal mines, landfills
and industrial wastewater. The details of CDM framek will be discussed in the next

chapter.

3.4 Conclusions

This chapter studies the development of the Kyatideol which is divided into three

phases: the Pre-Kyoto era, the Mid-Kyoto era, dred Rost-Kyoto era. Although the

Protocol came into force and an emission redudi@wgets for the first commitment

period is implemented, the Parties have contineedegotiate on many issues of the
Kyoto Protocol. However, not all COP are successfueaching the resolution of these
issues. The highlight COP and its outcomes areleded in Table 3.3
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Event

Year

Location

Key Outcomes

COP-1

1995

Berlin,

Germany

The Berlin mandate:

Assigning the binding obligations to reduce

GHG emissions to only the industrializ
countries

The development of JI Pilot Phase

1%
o

COP-3

1997

Kyoto, Japan

The GHG emission reductions targets

(Annex | countries have to reduce th

eir

GHG emissions to at least 5% below 1990

levels in the commitments period 2008-

2012)

The development of the Kyoto Mechanisms

COP-6

2001

Bonn, German

The Bonn Agreements:

The developed countries receive carbhon

credits through the Kyoto Mechanisms
Setting the penalty on Parties that fail
meet their emission targets

Developing the funds to help the develop

ng

countries adapt to the effects of climate

change

COP-11

2005

Montreal,
Canada

An agreement to extend the treaty on emission

reduction targets beyond its 2012 deadline

COP-13

2007

Bali, Indonesia

The development of Adaptakand

COP-15

2009

Copenhagen,

Denmark

The Copenhagen Accord which propose

to

keep the global temperature increase below

2°C (not legally binding commitments)

Table 3.3: The highlight COP and its outcomes

In every era of the Kyoto negotiation, the most teatious issue has been the

exemption of developing countries from the bindolgigations of the Protocol. This

iIssue was a key reason for the United States tgy tlem ratification of the Kyoto

Protocol. The argument in favour of exempting depilg countries from binding
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obligations is based on the principle of fairndsgthe principle of fairness, developed
countries have emitted the majority of GHG emissibistorically and the developing
countries get more severe impacts from climate ghdhan the developed countries, so
the developed countries should be responsibleistorical GHG emissions.

The grandfathering method applied to allocate eomspermits is another problem of
the Kyoto Protocol. Under a grandfathering methodmiber countries are given
emission permits based on historical emission dagamember country emits below its
permits, this country can sell the surplus for gatieg revenue. On the other hand, if a
member country emit above its permits, this countiyst buy the extra permits. The
point of applying a grandfathered system is to teraacentives for large emitting
countries to participate in the Protocol (Vesterdiatl Svendsen [135]). However, the
grandfathering method has many disadvantages whidbhde high transaction cost,
lack of effectiveness through the update of théohisal reference period, and barriers
to entry for firms into a market. Consequentlye tarties try to find new method for
allocating emission permits in the second commitrpeniod.

Annex | countries face higher abatement costs teaeloping countries. Consequently,
the Kyoto Protocol design the Kyoto MechanismsdtpAnnex | countries meet their
emission reduction targets at least cost. The Kydéxhanisms include ET, JI, and
CDM. However, these mechanisms are not absolutetfegt. J| and the CDM have
higher transaction costs than ET because JI an@iM are project-based mechanisms
of which the transaction costs will associate watich project. JI and the CDM are
limited to reduce emissions in certain sectors fchnergy, transport, agriculture, etc.,
whereas ET can reduce emissions in every sectereidre, ET can reduce emission in
a wide range of sectors. Finally, the abatemerisowssl be optimal only in ET (Grazzi
[39]). Compared with JI, CDM is more cost efficiettan JI because the CDM is
applied in developing country where has lower abat& costs than industrialized
country.

It is very hard to predict the future of the Kyd®potocol. The future of negotiation

continues to depend mostly on the Protocol's exiempif developing countries.
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Chapter 4

The CDM Regulatory Framework

The Kyoto Protocol incorporates three flexibilityeahanisms underpinned by the
principle that GHG emission reductions anywherethe world have the same
environmental benefits. The Clean Development Mesna (CDM) is one of these
three mechanisms which allows Annex | countriesiniest in emission reduction
projects in developing countries. As previouslyethtCDM projects themselves have
twin objectives: (1) to assist Non-Annex | courdgrichieve Sustainable Development
(SD); and (2) to assist Annex | countries achidwartemission reduction targets in a
cost effective way. This chapter continues to itigase the implementation of CDM
projects. Consequently, the objectives of this tdrapre: (1) to examine the CDM
governance and regulations; and (2) to examinekéyaspect of the CDM project

including baseline, additionality, and creditingipd.

4.1 Background on the Clean Development Mechanism

Clean development mechanism is defined in Artideahd Article 3.12 of the Kyoto

Protocol. These Articles state that:

Article 12 (Paragraph 2 and 3):

“2.The purpose of the clean development mechamisall be to assist Parties not
included in Annex | in achieving sustainable depaient and in contributing to the
ultimate objective of the Convention, and to as8iatties included in Annex | in
achieving compliance with their quantified emissidimitation and reduction

commitments under Article 3.”

“3.Under the clean development mechanism:

Parties not included in Annex | will benefit fromoject activities resulting in certified
emission reductions; and

Parties included in Annex | may use the certifiedission reductions accruing from

such project activities to contribute to complianveigh part of their quantified emission

50



limitation and reduction commitments under Arti8leas determined by the Conference

of the Parties serving as the meeting of the Pauttiethis Protocol.”

Article 3 (Paragraph 12):
“Any certified emission reductions which a Partyqages from another Party in
accordance with the provisions of Article 12 shmdl added to the assigned amount for

the acquiring Party.”

In other words, under Article 12.3, the clean depeient mechanism allows Annex |
countries to invest in emission reduction projéctdeveloping countries (Non-Annex |
countries) which is calledhbst countries The investing country will get emission
credits which are calledCertified Emission Reductioh§CERS) and can directly use
CERs to meet its own Kyoto target or can sell CERbe emission trading market. For
example, if a UK company invests in an emissionsotg project in India, then CERs
generated from CDM project must be allocated tokacdmpany. Like JI, the CDM is

the project-based mechanism of the Kyoto ProtoCeltified Emission Reduction is
calculated by comparing the actual emission le¥eCIOM project with the emission

level of a hypothetical baseline scenario (see reigil). Currently, each CER is

equivalent to one tonne of G& An illustration of CDM project is given in Figud.1.

Annex | o Non-Annex |
Country gfetd?g'ss'on (Host Country)
<«—— | CERs CERs

A

/

The difference
between baseline
scenario and
project scenario

. — Project
invest in CDM Scenario
project

5
S

Figure 4.1: lllustration of CDM project
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4.2 Institutional Framework of Clean Development Mechaimsm

CDM projects must be approved by the institutidnainework of CDM. Moreover, the
institutional framework of CDM project within a couy is an important factor for
investment decision making in CDM project (Ellisdakamel [23]). The institution

structure of the CDM has several bodies:

4.2.1 The Conferences of the Parties (COP)

The Conferences of the Parties (COP) is the suptmdg of the Convention and it is

the highest decision-making authority. The COP mtsf 10 members comprising:

the President, Vice-Presidents, the Chairs of thesidiary bodies and the Rapporteur.
The COP has authority over and provides guidanaddoCDM. Moreover, the COP

reviews the regional and sub-regional distributafndesignated operational entities
(DOE), CDM project activities, and annual reportshe CDM Executive Board (EB).

4.2.2 The CDM Executive Board (EB)

The CDM Executive Board (EB) is appointed by the RCO'he EB comprise 10
members including: one member from each of the fiméed Nations regional groups,
two other members from the Parties included in Anheéwo other members from the
Parties not included in Annex I, and one repregimetaf the small island developing
States. The CDM EB elects its own chair and vicagfcifThe CDM EB supervises the
CDM, under the authority and guidance of the COfie TDM EB is also responsible

for the registration of CDM projects and for theuance of CERs.

4.2.3 Designated National Authority (DNA)

Designated National Authority (DNA) is appointed tine government of the Parties to
UNFCCC. The DNA is responsible for undertaking teeiew and approval of CDM
projects. The DNA of the host country must give dtedinition of SD criteria to CDM
projects and confirm that the CDM project can prtanthe SD in the host country
under the criteria used by the DNA of the host ¢oun
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4.2.4 Designated Operational Entity (DOE)

Designated Operational Entity (DOE) is either a detit legal entity or an international
organization accredited and designated, on a pomdk basis until confirmed by the
COP, by the CDM EB. The DOE validates and subsdatjuesquests registration of a
proposed CDM project activity; verifies emissionuetion of a registered CDM project
activity; and certifies as appropriate and requdakess CDM EB to issue CERs
accordingly.

4.2.5 Stakeholders

Stakeholders are invited for comments and reviewshe design phase and the
validation phase of the CDM project. The projeaksholders are the individuals,
groups and communities who are affected by projetish as non-governmental
organizations (NGOs), local residents, and empleybethe design phase of the CDM
project, the stakeholder participation focuseshanitpacts of the CDM project and the
project’s contribution to SD. In the validation gleaof the CDM project, stakeholders

comment on whether the project qualifies as a CDdjegt.

4.3 The CDM Project Cycle

The CDM project cycle is the series of project\attifor implementing a CDM project
and finally getting CERs from project. All bodie$ the institution structure of the
CDM will participate in the CDM project cycle. TIi&DM project cycle can be divided
into 7 major stages which can be shown in the ttbart below (Figure 4.2). Each stage

will be then described in more detail.
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1. Project Identification

: :

2. The Project Design Document

-

3. Host Country Approval

-

4. Validation

-

5. Registration

-

6. Implementation and monitoring

: 1

7. Verification, certification and
issuance of credits

Figure 4.2: The CDM project cycle

Stage 1: Project identification

During the first stage, the project developer wadéntify a project activity and examine
whether the project is eligible under the CDM. Muwer, many project developers
search for potential buyers of CERs in this stafee project developer will also
develop a Project Idea Note (PIN) which providesimnmary of project description to
the potential buyers. The PIN will provide primanformation on: type and size of
project, the location of project, a first estimafeGHG emission reductions, crediting
life time, the anticipated financing plan, the amated CERs price, and socioeconomic
and environmental benefits of project. The PIN wi#lp the project developer to
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inexpensively get market feedback without engadimg entire CDM process. The

feedback will represent whether or not the project interest to potential buyers.

Stage 2: The Project Design Document (PDD)

In this stage, the project developer will develbe PDD which provide comprehensive
and accurate information on the CDM project. Thejgut developer must submit the
complete PDD to the host country for project apptoWrhe PDD is a key document
which will take the CDM project into the approvdie validation, the registration, and
the verification. The objectives of the PDD aredemonstrate the GHG emission
reductions from project activity and to demonsttai host country’s SD resulted from

the CDM project. The common components of the Pidlude:

e A general project description

e Baselines methodology

e Assessment of additionality

e SD benefits

e A crediting period

¢ Monitoring methodology and plan

e Calculation of GHG emissions by sources
e Assessment of environmental impacts

e Stakeholder comments

Stage 3: Host Country Approval

The CDM project must be obtained written approvaif the DNA of the host country
for the registration by the CDM EB. The DNA will &xine whether the CDM project
will provide the host country with SD and examinkether the CDM project can help
the host country to reduce GHG emissions. Howeddferent countries use the
different SD criteria for evaluating the CDM prdjeeecause there is still no clear
definition of the SD in the Kyoto Protocol. The DNvA the host country is responsible
for giving the definition of SD criteria to CDM pgexts and confirming that the CDM
project can promote the SD to the host country.s8quently, the project developer
must consider the SD criteria defined by the hosintry and then follow this guideline
for developing the CDM project. The issue of SDIWwé discussed in the next topic. An
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official letter of approval from the DNA will ultimtely represent as an evidence of host

country acceptance.

Stage 4: Validation

The DOE is responsible for validation process. phagect developer must submit the
PDD and an official letter of host country approwalthe DOE for validation. This

stage will provide assurance that the CDM projemngly with all CDM and host

country requirement. The DOE will evaluate all valet documents for the CDM

project activity against the requirements for tHeMCproject. The DOE will examine

the following key issues in the validation process:

e Stakeholders are invited to comment on the CDMaqutpjand then stakeholder
comments are summarized and reviewed.

e Environmental impact analysis is performed accardim the requirements of
host country.

e The baseline and monitoring methodologies appligdhe CDM project are
accurate and reasonable.

e The project activity is in accordance with all atheequirements by the
UNFCCC, the CDM EB, and host country.

Ultimately, the DOE will decide whether the CDM f@ct can be validated. After the
DOE review and approve the project documents foda@on, the DOE will prepare a
validation report. Then the DOE must submit a \&lwh report together with the PDD,
an official letter of host country approval, andeguest for project registration to the
CDM EB.

Stage 5: Registration

This stage is the process of formal acceptancheotalidated CDM project. The CDM

EB is responsible for registration process. Thgeatodeveloper is required to pay the
registration fee to the CDM EB. Once all documeares sent to the CDM EB by the
DOE, the CDM EB will put a validation report ancetFDD on the UNFCCC website
for 30 days and collect comments from the geneudlip on these documents. The

CDM EB will examine whether a validation reporiaiscurate. The registration with the
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CDM EB must be final after a maximum of eight weelser validation and the
submission of the project to the CDM EB. Besides rttandatory registration with the
CDM EB, some host countries may also require thé&/IGidoject to be registered with
host country.

Stage 6: Implementation and monitoring

After the CDM project is registered, the CDM prdjean be implemented. In this stage,
the project developer must monitor and record teethrproject performance which

includes GHG emissions from project activity, eomimental impacts, and leakage
effects of the project. The project developer nsigimit the monitoring report to the
DOE for verification. Finally, the GHG emission tedions from project activity can be

calculated and submitted for verification as CERSs.

Stage 7: Verification, certification and issuandeciedits

The DOE is responsible for verification and cectiion of the CDM project, whereas
the CDM EB is responsible for issuance of credisr verification, the DOE must
verify the authenticity of the data recorded by feject developer according to the
monitoring report. The DOE will use the followingteria for verifying the monitoring

report.

e The monitoring report must meet the requirementb@fegistered PDD.
e The monitoring methodologies must be correctly ol

e The actual GHG emission reductions must be cogreetlculated.

The DOE will prepare a verification report and ati@ieation report, both of which will
be submitted to the CDM EB for issuance of cred@ertification is the written
guaranty by the DOE that the CDM project achievesl GHG emission reductions as
stated and verified during the specified time pri€onsequently, the verification
report will state the verified amount of GHG emigsreductions from project activity.
Once the CDM EB receive a verification report, aifieation report, and a request to
issue CERs, the CDM EB will review a verificatiogport and a certification report. If
the CDM EB is satisfied with these reports, the CEBlwill issue the certified amount
of CERs within 15 days.
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The time required for each stage in the CDM praopgcte can be shown in Figure 4.3.

6 to 12 Months Crediting period of
> > the project
4 Months «—>
Project || PIN PDD
Developer Stage
DNA Host
Country
Approval
DOE Project Project
Al validation Verification
CDM EB Project CER
» | Registration|: Ly | [ssuance

Figure 4.3: The time required for each stage in the CDM promele; (source: UNEP-Risoe and
EcoSecurities [127])

4.4The Key Aspect of CDM Projects: Baseline, Additionkty, and Crediting
Period

4.4.1 Baseline and Additionality

The GHG emission reduction from the CDM projecthe important issue for CDM
implementation. Article 12.5C states that:

“Emission reductions resulting from each projecttigity shall be certified by
operational entities to be designated by the Carfee of the Parties serving as the
meeting of the Parties to this Protocol, on thei®ad reductions in emissions that are

additional to any that would occur in the absentéhe certified project activity.”
Consequently, the CDM projects must really reduesGmissions in the host country.

Moreover, the CDM regulator must examine whethexr @DM project can really

reduce GHG emissions in the host country. If thgjgmt developer overestimates the
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GHG emission reductions for maximizing its revenfresn CERS, this project will lose
credibility and ultimately the world could not rBalet the benefits from the CDM
project (Boyd et al [7]). Consequently, the Kyoto Protocol tries tevelop
methodologies to correctly evaluate the GHG emmssieductions from the CDM
projects. Finally, a baseline methodology is depetbto evaluate the GHG emission
reductions from project. A baseline methodologwrnsimportant tool for ensuring the
credibility of the CDM project. A baseline for tH@DM project is defined asthe
scenario that reasonably represents the anthropmgesmissions by sources of
greenhouse gases that would occur in the absendbeoproposed project activity
(UNFCCC [129]). In other words, a baseline for ttBM project is the business-as-
usual scenario representing the current level ofGGHHat would be emitted if the
proposed CDM project is not implemented. A basel;also used to determine the
volume of GHG emission reductions from project\atti Figure 4.4 show an example
of the GHG emission reductions. Our discussion asBume that the baseline emissions
slowly decrease overtime because resulting frominkas-as-usual efficiency
improvements. However, the baseline scenario walyvdepending on specific
circumstances. The GHG emission reductions can dierrdined by the difference
between the emissions in the baseline scenaridhenedmissions in the project scenario

(see Figure 4.4).
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GHG emissions
A

The emissions level in
e baseline scenario

> The GHG emission reductions
(the difference between the baseline
scenario and the project scenario)

J o :
The emissions level in
the project scenario

» Time

N—

—

Crediting Period

Figure 4.4: The GHG emission reductions

This concept can be rewritten as the equation helow

GHG Emission Reductions = Baseline Emissions —eetdgmissions

These emissions reduced through the CDM projectaise known as the certified
emission reductions (CERs). One CER is equivalentrte tonne of C&@ reduced
through the CDM project. The certified emissionugitbns can be traded in the carbon
market.

The emission reductions must be beyond what woala thappened in the absence of
the project (Aalders [1]). This basis is called dambnality”. Additionality is defined in
international rules on CDM as followsA CDM project activity is additional if
anthropogenic emissions of greenhouse gases byeoare reduced below those that

would have occurred in the absence of the regigt&BPM project activity (UNFCCC

60



[129]).” Additionality is quantified by measuring the changhn GHG emissions
observed when comparing the emissions in the lesstienario with the emissions in
the project scenario. Additionality is used aseci# to determine whether GHG
emission reductions are real, measurable, reasgnabdl in addition to what would
have happened. Moreover, additionality is also usecriteria to ensure that GHG
emission reductions are not counted more than difeecan conclude the relationship

between a baseline and additionality as followddéws [1]):

e Additionality is closely related to a baseline. Askline must be established in
order to determine additionality for the CDM prdjeé baseline is used to
determine whether the CDM project activity is adafiail.

¢ Project emissions must be lower than baseline émiss

Consequently, the accuracy of a baseline methogolsgthe important issue for
implementing the CDM project because the GHG emmmsseductions and additionality
are determined by a baseline methodology. The grajeveloper is responsible for
establishing a baseline for the CDM project. Howgvkee DOE and CDM EB will

examine whether a baseline methodology set by tbeq developer is accurate and
reasonable. The project developer can establistsaline for the CDM project by using
one of three baseline approaches created in theaktésth Accords. These three

baseline approaches are:

i)  Existing, actual or historical emissions.
i)  Emissions from technology that represents an ecaady attractive course of
action, taking into account barriers to investment.
iii)  The average emissions of similar project activitkeslertaken in the previous
five years, in similar social, economic, environtt@nand technological
circumstances, and whose performance is amongofheé2@ percent of their

category.

Only one in three approaches will be selected tabéish a baseline for the CDM
project.
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Currently, the concept of additionality is one bétmost widely debated issues in the
aspect of the CDM project because there is no @eénition of additionality in the
Kyoto Protocol. However, there are currently twa@epts of additionality which are (i)

environmental additionality; and (ii) project additality.

i)  Environmental additionality
This concept of additionality covers only enviromted additionality. The CDM project
will focus only on environmental additionality. Amcling to this concept, a project is
additional if the project emissions are lower thdre baseline emissions. The
environmental additionality can be assessed by eoimgp the emissions in the baseline

scenario with the emissions in the project scenario

i)  Project additionality

Project additionality is a broader concept thaniremvnental additionality because it
covers multiple concepts of additionality. Accomglino this concept, a project is
additional if a project meets these three critegi@zironmental additionality, financial

additionality, and technical additionality. Thebkeet criteria can be discussed below:

e Environmental additionalityA project is environmentally additional if a proje
can generate net GHG emission reductions that waootdave occurred in the
absence of the CDM project (Leining [67]).

¢ Financial additionality:A project is financial additionality if the CERevenues
can turn a project that was not financially viaiol® a project that is financially
viable (Ringius [96]).

e Technical additionality: There are three options for defining technology
additionality. A project is technical additionalitiya project meets only one of
the following three options (Leining [67]):

Option 1: A project is technical additionality if a projeemploys technologies
that were appropriate for non-Annex | countries amét best available
technology standards.

Option 2: A project is technical additionality if a projetstvolve technology
transfer that was additional to the non-CDM tecbggltransfer obligations of

Annex Il countries giving non-Annex | countries ass to needed technologies.
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Option 3: A project is technical additionality if a projeemploys technologies

that were the best available for the circumstaontdise host party.

4.4.2 Crediting Period

Crediting period represent the period over whicha froject developer will get the
emission credits. The crediting period has a dinegiact on the value of the CDM
project. The crediting period is always differerdrh the project lifetime. Normally, the
project lifetime is longer than the crediting pekioThere are two options for

determining the crediting period. These two optiares

i) A fixed crediting period
For a fixed crediting period, the length and steytdate of the period is determined
once for a project activity with no possibility ocdnewal or extension once the project
activity has been registered. The length of a fizesliting period can be a maximum of
ten years. A fixed crediting period is shown in tigeire 4.5.
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Figure 4.5: A fixed crediting period

i) A renewable crediting period
For a renewable crediting period, a crediting pgan be a maximum of seven years,
but a crediting period can be renewed at most tmed. For each renewal, the DOE
must determine that the original project baselmstill valid or has been updated taking
account of new information. A renewable creditirggipd can be shown in the figure

4.6.
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Figure 4.6: A renewable crediting period
4.5 Transaction costs of the CDM project

Transaction costs associated with the CDM projact lee incurred in the two phases:
the project preparation phase, and the projectamphtation phase. In the project

preparation phase, the transaction costs include:

e Initial assessment costs: These costs are incyried to project document
preparation. The project developer must condudinpirgary study to ensure that
the CDM project would be eligible under internaiband national guidelines.

e Project design costs: These costs represent thie fysdeveloping a project

design document in the CDM project cycle. Projesgign costs account for the

65



largest transaction costs which are incurred irptiogect preparation phase. (See
table 4.2)

e Validation costs: The CDM project must be validabgdthe DOE. These costs
are incurred in validation stage in the CDM projeytle.

e Costs for developing the Emission Reduction Purehfageement (ERPA)he
costs for developing the ERPA involves legal andti@axtual costs related to
drafting of the contract, risk management and nagiohs (The Climate Change
Projects Office [17]).

e Registration fee: The project developer is requie@ay the registration fee to
the CDM EB. The registration fee depends on the sfizhe CDM project. The

registration fee can be shown in Table 4.1.

Average tones of C{equivalent reductions USD ($)
per year over the crediting period

(estimated/approved)

<= 15,000 5,000
> 15,000 and <= 50,000 10,000
> 50,000 and <= 100,000 15,000
> 100,000 and <= 200,000 20,000
> 200,000 30,000

Table 4.1: Registration fee; (source: Dornau [22])

These five transaction costs for developing a lsgme project and a small-scale

project can be concluded in Table 4.2 below.
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Transaction costs

Large-Scale

Small-Scale

Initial assessment costs

£5,000-£15,00(

£3,000684,0

Project design costs

£15,000-£54,000

£6,000-£12,500

Validation costs

£4,000-£18,000

£3,500-£5,500

Costs for developing the ERPA £3,000-£35,00( £1£8000
Registration fee £6,000-£18,000 £3,000
Total transaction costs £33,000-£140,000 £17,000E8

Table 4.2: Transaction costs incurred in the project prepamaphase; (source: The Climate Change

Projects Office [17])

The costs of creating a new CDM methodology canalse substantial (if such is

required). Moreover, transaction costs are alsarned in the project implementation

phase. These costs include:

e Monitoring and verification costaMonitoring and verification must be carried

out regularly. The CDM project must be monitorecdliy project developer, and

then it must be verified by the DOE. These costsimeurred in monitoring and

verification stage.

e Costs of the sale of carbon crediffhe sale of carbon credits can be done

directly to the buyer or through an intermediarythe latter case a fee is usually

paid and can be based on a certain percentage sktling value (The Climate

Change Projects Office [17]).

e Adaptation fee:Adaptation fee aim to help developing countrieshwieaker

economies adapt to adverse effects of climate @aRgs fee must be paid to
UN and it is equivalent to 2% of CERs generatetheyCDM project.

These three transaction costs incurred in the groyglementation phase can be shown

in Table 4.3.
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Estimated costs
£3,000-£10,006r(pudit)
5%-20%
2%

Transaction costs

Monitoring and verification costs

Costs of the sale of carbon credits

Adaptation fee

Table 4.3: Transaction costs incurred in the project impletaton phase; (source: The Climate Change
Projects Office [17])

When project developers, lenders, and investorfuateathe financial viability of the
CDM project, they will calculate the overall praiility of the project. Therefore,
transaction costs can strongly affect the finanaigbility of the CDM project.

Examples set out below in Table 4.4 demonstrate tiamsaction costs of the CDM
project affect investment decision-making.

Project type Total Cost IRR Transaction| Revenues IRR
(Emillion) | without Costs from CERs | With
CERs (Emillion) CERs
Hydro (26MW) 20.2 9.2% £94,500 2.2 10.49
Landfill (15MW) 21.8 13.8% £94,500 4.4 18.7%
Wind (8.6MW) 10.1 9.7% £79,500 0.3 10.6%

Table 4.4: Impact of transaction costs on the IRR of the Cpidject; (source: The Climate Change
Projects Office [17])

Table 4.4 shows that different project types wilcur different costs and returns on
investments. The IRR of a project with CER reveisugigher than the IRR of a project
without CER revenue. Thus, CERs can help the engrgjgects to raise the IRR of the
projects. Normally, CERs can help the traditiomelawable energy projects (e.g., wind,
hydro, biomass) to boost their return by 0.5-2.kcget, whereas CERs have an even
higher financial impact on the methane projectse(Tlimate Change Projects Office
[17]). The methane projects achieve higher findnaturns than the renewable energy
projects. This is because the methane projectsrgienmore CERs than the renewable

energy projects.
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4.6 Conclusions

The first step to running CDM projects is the stuafythe CDM regulations and the
institution structure of the CDM. The CDM regulatoand the institution structure of
the CDM are the heart of CDM project. In every stafithe CDM cycle, the institution
structure of the CDM will control and approve CDMojects under the CDM
regulations. The CDM regulations also affect thepby of CDM projects directly.
There are two key questions related to the CDM ecydVhat are the key issues
considered in each stage of the CDM cycle? Whbestain responsible person in each
stage of the CDM cycle? The answers of these quresstire shown in Table 4.5.

From table 4.5, the GHG emission reduction is thg issue which is examined in
almost every stage of the CDM cycle, whereas theMGDcontribution to SD is
examined in only the third stage (host country apal). This clearly show that the
CDM assessment mainly focus on the GHG emissionctexh. More clearly, SD
benefits are not required to be monitored duriregdperating period. Host countries are
required to conduct only one sustainability assessnof CDM project before the
operation of the project. This contrasts sharplthvihe rigorous monitoring of GHG
emission reductions. Consequently, this refleatsntbakness of SD assessment.
Moreover, we found that the SD criteria for apptaMgprojects are not clearly defined;
in contrast to GHG emissions whose assessment andarng protocols are clearly
defined. Different countries use the different Sktecia for evaluating the CDM
project. Consequently, it is more difficult for thesponsible institutions to evaluate the

sustainability than to evaluate the GHG emissialucdons.
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Stage The main responsible | The key issue considered by the

institution responsible institution

Project identification | The project developer A general project description
- GHG emission reductions

. Crediting period

. Financing plan

- The socioeconomic and

environmental benefi

The project design | The project developer | A general project description
document . Baselines methodology

- Additionality

. Crediting period

- Monitoring plan

- GHG emission reductions

- Environmental impacts

Host country The DNA - GHG emission reductions
approval . The project’s contribution to

sustainable developme

Validation The DOE . Environmental impacts
- Baselines methodology

- Monitoring plan

Registration The CDM EB . The authenticity of a validation

repor

Implementation and | The project developer | GHG emission reductions
monitoring . Environmental impacts

. Leakage effects of the project

Verification, The DOE . GHG emission reductions
certification and The CDM EB

issuance of credits

Table 4.5: The key issues and the responsible institutiozsich stage of the CDM cycle

Finally, we found that the aspect of SD is not &ggpbko the concept of additionality.

The concept of additionality focuses on GHG emissieductions, whereas the SD
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benefits do not appear in this concept. We founly emvironmental additionality,
financial additionality, and technical additionglinddressed in the PDDs, whereas
sustainability additionality does not appear in B®Ds. Ultimately, we can conclude
that the CDM is facing the problem of SD assesspsmnthe next chapter will focus on

the CDM project’s contribution to SD.
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Chapter 5

A Methodological Approach and Framework for Sustairability
Assessment of CDM Projects

Currently, the use of CDM projects, as a step tdwanitigation of global warming, is
growing rapidly. As of April 2008, 1,033 projectere registered as CDM projects and
a further 169 projects were in the registrationcpss (UNEP-Risoe [124]). Do all these
CDM projects really contribute to SD? The CDM’s trdwution to SD is one of the two
objectives of the CDM project, but uncertainty @ as to whether the CDM project
can really contribute to SD. As previously discassee found that CDM projects are
facing the problem of SD assessment. Consequettiiy, chapter will discuss the
project’s contribution to SD. The objectives ofsttuhapter are: (1) to investigate the
concept of SD applied to CDM projects; and (2)neeistigate the methods for assessing
the sustainability of CDM projects.

5.1 A Brief History of Sustainable Development

The concept of SD sparkle a voluminous and expanliierature. There are different
interpretations of SD found in many literatures.wdoer, the SD remains an elusive
concept and its implementation has proven diffi¢Oiverton [86], UN [133]). There is
no single universally accepted definition of SD. s¥igpeople’s thoughts about the
meaning of sustainability are about human surviitgtand the avoidance of ecological
disaster, but the real meaning of sustainabiligoisiplex and technical (Jamieson [51]).
For many people, the basic idea of sustainabibgu$es greatly on the depletion of
resources, conservation of nature, environmentalesological aspects, the aspects of
quality of human life, and the human well-being (Ke&nd Manuel [56]). The most
widely quoted definition of SD is defined by the8¥9report of the World Commission
on Environment and Development (WCED), entitledut Common Future (also
known as the Brundtland Report). The Brundtlanddriefirstly coined the definition of
SD. The Brundtland Report defines SD“dsvelopment that meets the needs for the
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present without compromising the ability of futgenerations to meet their own needs”
(WCED [144]). This Brundtland’s definition of SD ictains three key concepts:

e The concept of ‘needs’, in particular the essenmtedds of the world’s poor, to
which overriding priority should be given.

e The idea of limitations imposed by the state ofhtedogy and social
organization on the environment’s ability to meetgent and future needs.

e An equity between generations

At the time of the publication of the Brundtlandd®et the world faced a meta crisis
including the crises of environment, developmeatusity, and energy. The Brundtland
Report was one of the outcomes of the WCED whiténgited to solve these crises.
According to the Brundtland Report, these crisesevemused by a mismatch between
the capacities of the natural systems of the eanth humanity’s ability to fit its
activities into this framework. The Brundtland Repsuggested that these crises could
be solved through SD within a framework of equity.

The Brundtland Report serves as a vital histoncalker because it firstly coined the
definition of SD and it signals the emergence dfe“tenvironment” as a critically
important facet of international governance (Sneddb al [103]). The Brundtland
Report recommended urgent action on eight key ssududing (1) population and
human resources; (2) food security; (3) the urballenge; (4) energy; (5) industry; (6)
species and ecosystems; (7) conflict and envirotehelegradation; and (8) managing
the commons to ensure that the development wasisabte. At the heart of the
Brundtland Report is the belief that equity, gromahd environmental maintenance are
simultaneously possible with each nation achievisgull economic potential and at
the same time enhancing its resource base (Kietkat [58]). The Brundtland Report
designed a strategy for SD which aimed to promatenbny among human beings and
between humanity and nature. This strategy for i&uded reviving growth, changing
the quality of growth, meeting essential needs jodrs, food, energy, water, and
sanitation, ensuring a sustainable level of popmratconserving and enhancing the
resource base, reorienting technology and managikgand merging environment and

economics in decision making. Finally, the pursfi§D requires (WCED [144]):
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e a political system that secures effective citizartipipation in decision making

e an economic system that is able to generate s@plasd technical knowledge
on a self-reliant and sustained basis

e a social system that provides for solutions for teesions arising from
disharmonious development.

e a production system that respects the obligatiopréserve the ecological base
for development

e atechnological system that can search continudaskyew solutions

e an international system that fosters sustainalitenps of trade and finance

e an administrative system that is flexible and m@sdapacity for self-correction

The Brundtland Report ultimately laid the groundkvéor the development of Agenda
21 and the development of the Commission on SwtierDevelopment. Following the
Brundtland Report, the idea of SD is widely impletesl throughout the world,
especially through the development projects.

Later, the UNCED marked the first internationaksaipt to create action plans for SD.
The primary goals of the UNCED were to come to adeustanding of development
which would support socio-economic development prevent the degradation of the
environment, and to provide the basis for a glgzatnership between the developing
and the industrialized countries, based on mutealds and common interests, that
would ensure a healthy future for the planet. TINCED successfully make the idea of
SD become an international action plan by creatggnda 21. Agenda 21 is an
international action plan for SD which is takenlly, nationally and locally. Agenda
21 has 40 chapters which can be divided into featisns:

i) Social and economic dimensions. This section iredudeveloping countries,
poverty, consumption patterns, population, healttuman settlements,
integrating environment and development.

i)  Conservation and management of resources. Thiogeaacludes atmosphere,
land, forests, deserts, mountains, agriculture,diersity, biotechnology,
oceans, fresh water, toxic chemicals, hazardousaetive and solid waste and

sewage.
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iii)  Strengthening the role of major groups. This secticludes women, children
and youth, indigenous peoples, non-governmentalarozrgtions, local
authorities, workers, business and industry, faspsgientists and technologists.

Iv) Means of implementation. This section includes riceg technology transfer,
science, education, capacity-building, internatianatitutions, legal measures,

information.

By creating Agenda 21, the UNCED attempted to immget the concept of SD at
global, national, and local level.

Most importantly, the UNCED created the three disiems of SD, namely
environmental sustainability, economic sustainghiland social sustainability. The
three dimensions of SD are also known dhke“three pillars of sustainable
developmerit The Declaration of Rio on Environment and Deyelent recognized
that the SD was a balance of these three dimensitrese three dimensions are most
often used to define the SD. Another fruitfulnesshe UNCED is the creation of the
Commission on Sustainable Development (CSD). Th S3esponsible for reviewing
the progress in the implementation of Agenda 2IreBponse to Agenda 21’s call for
developing SD indicators, the CSD ultimately crde&8 indicators of SD for decision-
making at the national level. These 58 indicatas help country to measure and
evaluate the progress towards SD goals. Moreolvesgtindicators can provide an early
warning to a country for preventing economic, sih@ad environmental damage.

More recently, the World Summit on Sustainable Dewment (WSSD) held in
Johannesburg in 2002 strengthened a multilaterahdtment to SD. The WSSD was
convened to discuss on a broad range of issues wheeheading of SD including
energy, resource use, biodiversity, agricultur@bgl trade, and poverty reduction
(INTOSAI WGEA [50]). The key outcomes of the WSSande concluded as follows
(United Nations [132]):

e The summit reconfirmed SD as a central elemertiriternational agenda

e The summit broaden and strengthen the understarafir§D, especially the
linkages between poverty, environment, and theofisatural resources

e The summit support for the creation of a world fuiod the eradication of

poverty
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e The summit agreed to and reconfirmed many actuahztments and targets for
action to attain SD objectives effectively
e The summit promoted the concept of partnershipsvdmst governments,

business, and civil society

Moreover, the WSSD created the Johannesburg Plempdé¢mentation which set many
targets and timetables for the implementation of. §0me of these targets and

timetables include:

e Significantly improving the lives of at least 10dllan crowded residents by
the year 2020

e Halving the proportion of people who can not acdessafe drinking water by
the year 2015

e Reducing the rate of biodiversity loss significgrily the year 2010

e Creating integrated water resources managementatet efficiency plans by
the year 2005

¢ Implementing the ecosystem approach for the Shebteans by the year 2010

Most importantly, the WSSD successfully directed tbcus towards integration and
linkages between the climate change debate anlh#ebate (Olsen [84]). Previous to
the WSSD, in spite of the fact that the climatengeand SD directly affect human life,
the climate change debate and SD debate wereyagparated for a long time. The SD
debate was framed in the social and human scievitereas the climate change debate
was framed in the natural science. Ultimately, YW&SD can combine these two

debates into one debate.

5.2The Concept of Sustainable Development Applied tdhe CDM Project

As previous discussed in section 5.1, eatlylies of sustainable development mainly focus
on defining the concepso there ara large number of SD definitions. HowevBgbson [21]
concluded that there were no SD definitions thexe sufficient to capture its broad shape.
Dobson suggestetiat any theory of SD should be able to answer critical questions such

as sustainable for how long, at what level, for whom, and under what conditions.
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Moreover, the SD assessment should be able to reflect diffgrerceptions of value as well as

dynamic socio-economic and environmental surrouggdin

How the concept of SD is applied remains as acatiissue for the implementing CDM
projects. The CDM'’s contribution to SD is clearlgfitied in Article 12.2 of the Kyoto
Protocol.

“The purpose of the clean development mechanisnil bleato assist Parties not

included in Annex | in achieving sustainable depgient....... ”

The host country must examine whether the CDM ptagan really provide the host
country with SD. The host country’s duty to assis sustainability is defined in the
Bonn Agreement. The Bonn Agreement clearly statd tiihe Conference of the
Parties agrees to affirm that it is the host Pastyrerogative to confirm whether a
clean development mechanism project activity assiistin achieving sustainable
development”(UNFCCC [130]). Thus, the host country will defitlee sustainable
criteria used for assessing the CDM project.

According to UNDP [122], there are two interpretas of a CDM project’s
contribution to SD. The first interpretation is th@DM projects must reduce GHG
emission without causing any social, economic, ovirenmental harm. Another
interpretation is that CDM projects must provideitige economic, environmental, and
social benefits, not just greenhouse gas emis®dnctions. According to Dobson’s
typology UNDP suggest astrong’ interpretation of SD (Dobson [21]). The UNDP
interpretation implies Pareto efficiency as an appate decision criterion, where a
project is only acceptable if it does no harm. eAlative, Weaker, cost/benefit
approaches would accept some negative impactsqaovhere is a net benefit.

Most often the concept of SD is defined as a maftgshsional concept integrating three
dimensions, namely environmental sustainabilitygneenic sustainability, and social
sustainability. Under each dimensions of SD, SDedd are created for assessing
sustainability. According to Sutter [108], the aaléisustainability objective of a CDM
project should be divided into environmental, sh@ad economic objectives. (Some
countries pick-out technological issues as an eahjactive, so these countries will
have four objectives). Moreover, Sutter suggestet these objectives should be

translated into a set of sustainability criterimmafy, these criteria should be translated
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into quantifiable indicators which can be used &sess individual CDM projects.
Figure 5.1 show the structure of SD criteria fosemsing CDM projects suggested by
Sultter.

Overall sustainability goal of CDM project

//\,

Environmental Social Economic Technological
Goal Goal Goal Goal mmp | evel 1

N P |

Criterion 1 Criterion 2 Criterion 1 Criterion 1 Criterion 1 | mp| evel 2

\ 4
| Indicator | | Indicator | | Indicator ! | | Indicator | | Indicator |~Leve|3

Figure 5.1: The structure of the well defined sustainabilityeria

The SD criteria for CDM project should create &éige between CDM projects and
national objectives of SD. There are synergies eetwCDM projects and national SD
objective. If the CDM project can contribute to @Dproject level, it will also have a
positive impact on SD at the national level. Fipalhe United Nations gives examples
of potential SD indicators for assessing CDM prgecThese SD criteria must
encompass the three SD objectives, namely envirotalhhjeeconomic, and social
objectives. The SD criteria and indicators sugge$tg the UN can be concluded as
follows (Olhoffet al [83]):

5.2.1 Environmental Criteria

Environmental sustainability (or ecological sus#dility) represent the use of natural
resources within the earth’s environmental limitel ahe creation of pollutions and
wastes without passing the biodegradation limitgemfeiving system (Lozano [68]).
Environmental sustainability focuses on the natusalVironment, ecosystem, and
environmental preservation. Influenced by a vieat thatural resources are being used

up faster than nature’s ability to replenish. THimension calls for management of
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natural resources in such a way that natural ptodiycis increased and basic human

needs are met. We can assess environmental simliggnay using environmental

criteria. Environmental criteria for CDM projectsggested by the UN can be shown in

ry

ry

ry

Table 5.1.
Criteria Project level indicator | Measurement stadad indicator
Climate change GHG emissions GHG emissions
Air pollution Local air pollution, Emissions of SO2, NOx, and
particulates particulates
Environmental health Monetary value of environmental
benefits health benefits
Soll Exposure to pollutants Emission in physicatan
Damages in physical and moneta
units
Water Rivers, lakes, irrigation,| Emission in physical units
drinking water Damages in physical and moneta
units
Waste Waste discharge and | Emission in physical units
disposal Damages in physical and moneta
units
Exhaustible Fossil fuels The use of fossil fuels (physical
resources units)
Biodiversity Specific species Number, monetary ealu

Table 5.1: Environmental criteria suggested by the UN; (seu@lhoffet al [83])

5.2.2 Economic Criteria

Under the concept of sustainable economic develapmezonomic growth will be

sustainable if it can concurrently improve both thelity of life and the quality of

environment. For achieving sustainable economiceldgwnent, the economy will

produce maximum outputs with minimum inputs, buaiimanner that will not change

the stock and quality of natural resources over tilee (Overton [86]). Moreover,

natural resources should be used up less tharuat gxjthe nature’s ability to replenish
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for achieving sustainable economic development. \WM@n assess economic
sustainability by using economic criteria. Economwriiteria for CDM projects suggested

by the UN can be shown in Table 5.2.

Criteria Project level indicator Measurement staidad
indicator
Growth Income generation Net surplus of income
Employment Employment Number of man-years created|o
lost

Cost effectiveness| Net costs and financial | Financial costs and social costs

flows

Investments Activity in energy sector,| Foreign exchange requirement ($

industry, agriculture etc. | and share of investment)

Sectoral Technology access and | Physical measures like energy
development market creation demand and supply, economic
measures, energy efficiency ang

affordability, and energy security

Technological Innovation and learning Number of technology, pote

change technologies and maintenance,

and cost development over time

Table 5.2: Economic criteria suggested by the UN; (sourcéo®let al [83])

5.2.3 Social Criteria

Social sustainability represents social developntieait helps people to equitably meet
their basic needs without exploiting natural researmore than the nature’s ability to
replenish. This dimension focuses on meeting péoplasic needs, and social equity.
Social equity is another basic need right for husnaMithin the concept of sustainable
social development, social equity represent englpeople to share in environmental,
economic, and social benefits; to share damagesasid; and to share governance. We
can assess social sustainability by using sodi@ria. Social criteria for CDM projects

suggested by the UN can be shown in Table 5.3.
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Criteria

Project level indicator

Measurement staddd indicator

Equity

Distribution of costs and
benefits, income
distribution, and local

participation

Costs and benefits in economic units
related to stakeholders, income
segments, gender, geographical area
etc., income generation adjusted with
distributional weights, and Gini
coefficient

Legal framework

Regulation and propert

yPhysical regulation standards, tax

y

rights value and revenue, and land area
distribution
Governance Implementation of Costs of administrating and enforcing
international agreements,agreements and project management
enforcement and number of infringements and
sanctions
Information Institutions, markets, New institutions created, number of
sharing formal and informal institutional units participating in
networks policy implementation (companies,
households, public sector, NGOs,
individuals)
Education Literacy rates, primary | Literacy rates, enrolment rates, energ
and secondary educationfor education, time savings from
and training reduced fuelwood collection used for
education, changes in years of trainin
Health Life expectancy, infant | Epidemics, nutrition, energy for
mortality, major diseases clinics, number of sick days
nutrition
Poverty Income or capabilities | Change in the number of people belo
alleviation created for poor people | poverty limit, income created to poor

people, energy services provided to

poor people (energy units)

W

Table 5.3: Social criteria suggested by the UN; (source: ®lkbal [83])
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5.3An Example of CDM Sustainability Criteria Used by Asia-Pacific Countries

This topic will review recent CDM sustainability itaria used by non-Annex |
countries. We have selected Asia-Pacific countaies case study. Consequently, this

study covers a total of nineteen non-Annex | cdae]tr Clearly, we can divide these
countries into two groups: (i) countries with CDMsginability criteria; and (ii)

countries with no specific sustainability criteria.
5.3.1 Countries with No Specific Sustainability Criteria

We found that 7 out of 19 non-Annex | countriesthie region do not have specific
CDM sustainability criteria These countries arer@hiBhutan, Fiji, Mongolia, Nepal,
Papua New Guinea, and South Korea. Mostly thesetges use their existing national
SD agenda to assess CDM projects. However, thagesabSD agenda are generally
too vague to provide effective guidelines for assemnt. Although China has the largest
number of registered CDM projects in the worldstitl does not have specific CDM
sustainability criteria for assessing projects. ldegr, China has identified priority
areas for CDM project implementation. Article 4 ‘dlleasures for Operation and
Management of Clean Development Mechanism ProjectShina’, states thatThe
priority areas for CDM projects in China are energsfficiency improvement,
development and utilization of new and renewablerggn and methane recovery and
utilization.” Importantly, China is the only nation to imposédfatent tax levels on
CDM projects with different perceived sustainapilibenefits (Muller [75]). China
applies three tax levels on CER transfers: (i) 66841FCs and PFCs projects; (i) 30%
for NoO projects; (iii) 2% for CDM projects in priorityr@as defined in Article 4 and
forestation projects. Consequently, China prefemguthe priority areas and several tax
levels for assessing CDM projects rather than $ipesustainability criteria. South
Korea also does not have specific sustainabilitierca for assessing CDM projects
despite hosting thé"8argest number of registered CDM projects in tioelel

Non-Annex | countries in Asia-Pacific region ararigladesh, Bhutan, Cambodia, China, Fiji, India,
Indonesia, Lao PDR, Malaysia, Mongolia, Nepal, Biaki, Papua New Guinea, Philippines, Singapore,

South Korea, Sri Lanka,Thailand, Vietnam.
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5.3.2 Countries with CDM Sustainability Criteria

We found that only 12 countries have their own #me8D criteria for assessing CDM
projects (see Table 5.4). The criteria used byetloesintries clearly show what benefits
these countries expect to gain from CDM projecteer&fore, it is very easy for
investors and project developers to understandomeitipreferences. In this group,
Cambodia has the largest number of sustainabititgr@ (25 criteria), followed by
Thailand (24 criteria). These criteria focus on isvmental aspects. Cambodia,
Indonesia, Lao PDR, Malaysia, and Thailand haveekb@ed criteria applicable for
specific types of CDM project. For example, expagdiural electricity coverage is one
of Malaysia’s special criteria applicable for asseg energy projects (CDM Malaysia
[14]). Malaysia and Thailand allow projects to havenegative rating for any single
sustainability criterion, provided the overall seoof the project is positive. This
implies a cost/benefit decision criteria (i.e. negaoutcomes allowed provide thet are
outweighed by benefits and consequentlweak interpretation of SD. On the other
hand, Cambodia and Indonesia do not allow negatwmgs for any criteria. The
Cambodian DNA Assessment Procedures state @ ‘absence of negative impacts
for each criterion is considered to be the minimtimeshold with which project
proponents must comply12]. This implies a muclstrongerinterpretation of SD and
implies Praeto efficiency as the driver of decismaking (i.e. no negative outcomes).
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Country Assessment | Number | Number | Number Scaling | Permission | Specific
method of goals | of of on at least | criteria for
criteria | indicators one negative| approval
impact
Bangladesh | Multi- 4 10 10 +2to-2| Notyet No
Criteria addressed
Cambodia Checklists 4 25 25 No No Special
Criteria
for energy
projects
Indonesia Checklists 4 6 17 No No Special
Criteria
for many
sectors
Malaysia Checklists 3 8 13 No Yes Special
Criteria
for energy
and
forestry
projects
Thailand Multi- 4 24 26 +3to-1| Yes Special
Criteria Criteria
for
monitorin
g projects
Vietnam Checklists 3 9 17 No Not yet No
addressed
India Checkilists 4 9 No No Not yet No
addressed
Lao PDR Checkilists 4 19 No No Not yet Special
addressed | Criteria
for energy
projects
Pakistan Checklists 4 13 No No Not yet No
addressed
Philippines Checklists 3 10 Depend | No Not yet No
on project addressed
developer
Singapore Checklists 3 5 No No Not yet No
addressed
Sri Lanka Checklists 3 10 No No Not yet No
addressed

Table 5.4: Countries with CDM sustainability criteria; (sourcPata from each host country DNA

website, status March, 2009)
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SD criteria for assessing CDM projects are categdrinto four groups: environmental,
economic, social, and technological sustainabilldowever 5 of the 12 countries listed

in Table 5.5 combine technological and economiega.

Country Environmentd| Social Economic | Technological Total

Criteria Criteria Criteria Criteria

Number | % | Numbef % | Number| % | Number| %
Bangladesh| 2 20 3 3@ 302 20 | 10
Cambodia 11 441 8 3p4 16| 2 8 25
India 4 45| 3 331 11|11 11 | 9
Indonesia 7 411 3 184 23|13 18 | 17
Lao PDR 7 37 7 373 16| 2 10 | 19
Malaysia 8 62| 2 153 23| 0 0 13
Pakistan 2 15/ 6 473 23| 2 15 | 13
Philippines | 3 30| 3 304 40| 0 10
Singapore 2 40 1 202 40| 0 5
Sri Lanka 4 40| 3 303 30| 0 10
Thailand 15 57| 3 125 19| 3 12 | 26
Vietnam 7 41| 6 354 2410 0 17

Table 5.5: The structure of sustainability criteria; (sour@ata from each host country DNA website,
status March, 2009)

When we consider the structure of SD criteria usgd\sia-Pacific countries, we find
strong focus on environmental aspect (see Tablg s would suggest atrong
interpretation of SD, according to Dobson’s typglo@Oobson [21]), with the
environment being prioritized over human needs. &@mple, environmental criteria
account for 41% of India’s SD criteria. Most Asiad#ic countries tend approach this
issue from similar perspectives and have similas &¢ criteria for assessing CDM

projects. The four groups of SD criteria can becdbed as follows:
(i) Environmental criteria

Thailand has the largest number of environmenitéra (15), followed by Cambodia

(11), and Malaysia (8). These three countries hieewell defined environmental
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criteria ensuring the environmental sustainabildy CDM projects. Bangladesh,
Pakistan, and Singapore have the smallest numbenwfonmental criteria (2 each).
The environmental criteria created by these thmenies are so broad that they are
difficult to apply these criteria at project lev@lable 5.6 illustrates, the top seven most

widely used environmental criteria for assessingMCproject in the Asia-Pacific

region.
Environmental Criterion Countries
Reduction of GHGs Bangladesh, Cambodia, Malaysikisian,
Singapore, Thailand, and Vietnam
Biodiversity conservation Cambodia, India, Indoaesiao PDR,
Malaysia, Thailand, and Vietham
Reduction in air pollution Cambodia, Lao PDR, Malay Thailand,

and Vietnam

Reduction in water pollution Cambodia, Lao PDR, &ala, Thailand,

and Vietnam

Sustainable use of natural Cambodia, India, Indonesia, Lao PDR, and

resources Philippines

Reduction in soil pollution Cambodia, Lao PDR, Malia, and
Thailand

Reduction of pollutants Bangladesh, India, Indosmesnd
Philippines

Table 5.6: The top seven most widely used environmental rigite Asia-Pacific region; (source: Data
from each host country DNA website, status Mar€i9®

Other important environmental criteria used by AR&ific countries include
protection of archaeological, cultural, historicahd spiritual heritage and sites;
reduction in noise pollution; impact on human Healand waste management.
Reduction of GHGs and biodiversity conservation dhe most widely used
environmental criteria in the region used by 7 ABg&ific countries. The second most
widely used environmental criteria are reductionain pollution, reduction in water

pollution, and sustainable use of natural resoureash used by 5 Asia-Pacific
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countries. We can see that most Asia-Pacific coemtrtend to have similar

environmental criteria for assessing the envirortalesustainability of CDM projects.

(i) Social criteria

Cambodia has the largest number of social crité8ja followed by Lao PDR (7
criteria), Pakistan (6), and Vietnam (6). The fimest widely used social criteria for
assessing CDM projects are: creation of employmmmterty alleviation; improvement
in quality of life; stakeholder consultation; anehgler equity (see Table 5.7). Used by 7
countries, the creation of employment and povdigviation are the most widely used
social criteria. ‘Improvement in quality of lifesithe second most widely used social
criterion, which is used by 6 countries. Other im@nt social criteria include: impact
on public health; social equity; provision of commiy infrastructures; and equity in
accessing the community benefits. Like environmlewtéieria, most Asia-Pacific
countries tend to have similar social criteria &msessing the social sustainability of

CDM projects

Social Criterion Countries

Creation of employment Bangladesh, Cambodia, Iridia,PDR,
Pakistan, Singapore, and Vietnam

Poverty alleviation Cambodia, India, , Lao PDR, Mgaia,

Pakistan, Sri Lanka, and Vietham

Improvement in quality of | Bangladesh, India, Malaysia, Singapore, Sri
life Lanka, and Vietnam

Stakeholder consultation Cambodia, Indonesia, 2R ,APhilippines,
and Thailand

Gender equity Bangladesh, Cambodia, Lao PDR, akdt®a

Table 5.7: The top five most widely used social criteria isi@&Pacific region; (source: Data from each
host country DNA website, status March, 2009)

(iif)Economic criteria
Unlike environmental, social, and technologicaltezia, most Asia-Pacific countries
create their own economic criteria in the differ@arspective. Therefore, it may be

difficult to standardize economic criteria appli@dall non-Annex | countries. Thailand
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is responsible for the largest number of economteréa with 5. The five most widely

used economic criteria are: impact on balance gmeats; reduced dependence on
fossil fuels; cost effectiveness; reduced deperel@mcimported energy; and share of
project budget spent in country (see Table 5.8paleh on balance of payments is the
most widely used economic criteria in the regiomwdver, this criterion is used by

only 4 countries for assessing economic sustaiiabil

Economic Criterion Countries
Impact on balance of payments Bangladesh, PakiStahanka,
and Vietnam

Reduced dependence on fossil fuels o Cambodia, Lao PDR, and

increased use of renewable energy Thailand

Cost effectiveness Bangladesh, and Pakistan

Reduced dependence on imported energy CambodidaanBDR

Share of project budget spent in country =~ Cambaid,Lao PDR

Table 5.8: The top five most widely used economic criteriaAsia-Pacific region; (source: Data from

each host country DNA website, status March, 2009)

(iv) Technological criteria
Technological criteria are created to assess tdobwwal sustainability of CDM
projects. In this context a CDM project can be de@imeneficial it results in:

e technology transfers that are environmentally sa&#icient, and the best
available; and

e capacity building through education and training.

Malaysia, Philippines, Singapore, Sri Lanka, andtivam combine technological and
economic criteria. In each country, the technolaguriteria account for the smallest
proportion of SD criteria (See Table 5.5). For ep@amntechnological criteria account
for only 8% of Cambodia’s total number of SD criderUsed by 7 countries, the
transfer of appropriate and best available techlgylss the most widely used
technological criterion (See Table 5.9). According3 options for defining technical
additionality discussed in Chapter 4, most AsiadHitacountries use Option 1 for
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defining technical additionality. Like environmehtand social criteria, most Asia-
Pacific countries tend to have similar technologicaiteria for assessing the

sustainability of CDM projects.

Technological Criterion Countries

Transfer of appropriate and best | Cambodia, Indonesia, Lao PDR,

available technology Pakistan, Sri Lanka, Thailand, and
Vietnam

Transfer of skills or capacity Cambodia, Indonesia, Lao PDR,

building Pakistan, Singapore, and Thailand

Transfer of environmentally safe, | India, Malaysia, Philippines, Singapore,

sound, and efficient technology | and Thailand

Table 5.9: The top three most widely used technological gata Asia-Pacific region; (Source: Data

from each host country DNA website, status Mar€3

5.3.3 Summary of SD Criteria

Currently, most Asia-Pacific countries tend to haimilar environmental, social, and
technological criteria for assessing CDM projettse most widely used SD criteria are
reduction of GHGs; biodiversity conservation; cieat of employment; poverty
alleviation; quality of life; transfer of appropteaand best available technology; and
capacity building. However, none of these sevdnrtd economic category (see Figure
5.2).
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Figure 5.2: The SD Criteria used by countries with their own @[Zeria; (source: Data from each host
country DNA website, status March, 2009, and atshoalculations)

Indonesia is the only one country which createscBteria focusing on local impacts of
CDM project. Indonesia design environmental, ecaopnand social criteria for

measuring local benefits of CDM project [48]. Otdghnological criteria are designed
to measure national benefits.

Singapore has the smallest number of SD criteriarig®ria). This is insufficient to

measure a CDM project’s overall impacts on SD. Mwsportantly, Singapore’s

economic criteria concern only technological issegschnology transfer, capacity
building, and efficient technology) [102]. Techngical issues on their own are not
sufficient to measure the overall economic bene8iagapore’s economic criteria lack
the main economic issues such as impact on balahgayment, national income
generation, and share of project budget spentuntcp

Although these 12 Asia-Pacific countries have tlo@mn specific SD criteria, they are
still not finalized and are under constant revisidfor example, Thailand’'s SD
indicators are both quantitative and qualitativeowldver Thailand is planning to
eliminate qualitative indicators and use only giative indicators to assess future
CDM projects? Using CDM projects to ‘increasing the green aisadne example of

Thailand’s qualitative indicators [113]. The objeetof this criterion is to grow more

Personal Communication with Dr. Chaiwat Munchardgeputy Executive Director of Thailand
Greenhouse Gas Management
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trees in the area of CDM projects. However, ThaiADilbes not decide what kinds of
trees should be planted. It is very difficult fohadiland to interpret how the CDM
project can increase green area. Consequently aftghils planning eliminate this

indicator from its environmental criteria.

5.4Methodologies for assessing the sustainability of M projects

Although there are many methods for assessing CRdyeqt’s contribution to SD, only
two methods are the most commonly used (Olsen amth@hn [85]). These methods

are:

5.4.1 Checklists

Checklists are the most commonly used for assesSDi projects. 10 Asia-Pacific
countries use checklists (see Table 5.4). This atkik a descriptive approach. The
committee appointed by the DNA creates the natisnatainability criteria which must
be met in order to certify its contribution to SChe sustainability assessment is done
by the DNA or both the DNA and the project develogée evaluator must provide a
detailed description of the impact of CDM projects each sustainability criterion.
Moreover, an explanation must be given of the aulthllity created by the project
comparing conditions after the implementation & fnoject with a no-project baseline
condition. Supporting data for justification can feantitative and qualitative. This
method has two strengths: (i) this approach is Enapd quick, and (ii) it allows the
inclusion of both qualitative and quantitative dafde main difficulty is assessing
sustainability criteria which require qualitativatd, and then achieve consistency in

decision making. Checklists created by Singaparelbe shown in Table 5.10.
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Criterion Description

Environmental sustainability e Project meets Singapore’s Environmenta
Protection requirements, standards and
regulations

e Project produces real and measurable

reductions in greenhouse gas

Economic sustainability e Project utilizes more efficient (energy
efficient, resource efficient) technology
than common industrial practice

¢ Project results in technology transfer
and/or capacity building in GHG emission

reduction technologies

Social Sustainability e Project helps to improve quality of life by
creating opportunities for jobs, job

enhancement, etc

Table 5.10:Singapore’s sustainable development criteria;r(smj102])

5.4.2 Multi-criteria Analysis (MCA)

Olsen and Fenhann [85] state thiw host countries and few investors actually make
use of the multi-criteria assessment methodoldgiés Asia-Pacific region only
Bangladesh and Thailand use Multi-criteria Analy®®CA) (see Table 5.4). MCA is
used to measure the performance of various critéhase criteria are translated into
SD indicators (quantitative or qualitative) whicte aneasured relative to a baseline.
Each of these indicators is given a negative oitipesscore representing the negative
impact or positive impacts of the CDM project. BlEdesh’s SD indicators are scored
between -2 to +2, whereas Thailand’s SD indicatmesscored between -1 to +3. The
CDM project will be approved if the aggregate vatdiall scores is positive. However,
some countries do not allow the project to havegative rating for any SD indicator.
MCA methodologies include various specific apprascisuch as Multi-Attributive
Utility Theory (MAUT), The Gold Standard, South SlouNorth (SSN) SD tool, etc.

Generally, this methodology has six steps:
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i)
i)
ii )

iv)
V)

Vi)

Identifying the SD criteria.

Translating the SD criteria into SD indicators.

Weighting the criteria to reflect relative importanto the decision (Some
countries do not weight the criteria, so these teswill skip this step).
Assessing and scoring each SD indicator.

Combining weights and scores to get the overallevalf sustainability.

Examine results.

Multicriteria analysis appeared in the 1960s a®esibn-making tool. The method is

designed to help decision-makers to integrate tifiereint options, reflecting the

opinions of the actors concerned, into a prospedativretrospective framework Strager

and Rosenberger [107]. Participation of the denisi@mkers in the process is a central
part of the approach. Multi-Attributive Utility Tley (MAUT) is a well-known

example of MCA methodology. MAUT is frequently usedeconomics as a tool for

decision making. Both quantitative and qualitatbe® be used in this methodology for

measuring different dimensions of a project. Cbpht Sutter applies MAUT to assess

the sustainability of the CDM project (Sutter [10&ccording to this approach, the SD

indicators are measured in the unit of utility. §imethodology measures the utility of

each SD indicator, and then combines the utilityeath SD indicator into an overall
utility of the CDM project. Generally, MAUT has fvsteps:

Identification of sustainability criteria: The owadlrgoal of SD will be divided

into criteria. Sutter [108] divided SD goals of tBeuth African and Indian into
12 criteria within 3 sub-goals of SD. These 3 sohlg of SD are environmental
development, social development, and economic dpusnt. The 12 criteria

used in the South African and Indian cases cambersin Figure 5.3.

93



Sustainable
Development

|

Environmental Economic Social
Development Development Development
Equal
: : Distribution
Fossil Air Improved
Energy Quality Reaional Service
Resources : - egiona Availability
Mlgrpec0n0m|c Economy
Efficiency
Land Water Employment Capacity Stakeholder
i . Technology L
Resources Quality Generation Transfer Development || Participation

Figure 5.3: The 3 sub-goals of sustainable development andlZh&D criteria are used in the South

African and Indian cases; (source: Sutter [108])

II.  Defining SD indicators: Each sustainability criternust be translated into a set
of SD indicators. These indicators are either gai@lie or quantitative, and will
be applied at the project level. These indicatoes rmeasured in the unit of
utility. Thus, the evaluator must develop utilitynttion for each SD indicator in
order to measure the single utility of each indicalA single utility value of
each indicator ranges from -1 (minimum) to +1 (mawxm). The sustainability
criteria and SD indicators designed for asses$iagaDM projects in the South

African and Indian are shown in the Table 5.11 \aelo
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Sub-goal

SD Criteria

Classification

Indicator

Environmental

Development

Fossil Energy
Resources

Quantitative

MWh coal saved/ GHG

reduction

Land Resource

~

D

Semi-quantitati

e Change relatizaseline

Air Quality

Semi-quantitative

Change relative tsblne

Water Quality

Semi-quantitative

Change relativbaseline

Economic Microeconomic | Quantitative Internal Rate of Return

Development | Efficiency (IRR)
Regional Semi-quantitative] Economic performance ¢
Economy project location
Technology Qualitative Qualitative indicator with
Transfer descriptive five-step scale
Employment Quantitative Additional man-month pe
Generation GHG reduction

Social Stakeholder Qualitative Qualitative indicator with

Development

Participation

descriptive five-step scale

Improved Semi-quantitative] Change in availability of
Service services compared to
Availability baseline

Capacity Qualitative Qualitative indicator with
Development descriptive five-step scale
Equal Quantitative Share of turnover

Distribution of
Project Return

benefiting people below

poverty line

Table 5.11: The sustainability criteria and SD indicators dasid for assessing the CDM projects in the

South African and Indian; (source: Sutter [108])

Weighting the SD indicators: The SD indicators maestweighted for reflecting
The weighted SD
sustainability preferences of an individual or augp. The SD indicators are

their

weighted by the stakeholders. Table 5.12 show tesidlthe criteria weighting

done by participants in India

relative

importance.
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SD Criteria Result of the criteria weighting

Fossil Energy Resources 5.7%
Land Resources 7.6%
Air Quality 7.7%
Water Quality 9.6%
Microeconomic Efficiency 6.7%
Regional Economy 7.6%
Technology Transfer 8.5%
Employment Generation 11.3%
Stakeholder Participation 7.4%
Improved Service Availability 10.8%
Capacity Development 10.0%
Equal Distribution of Project Return 7.1%

Total 100.00%

Table 5.12:Results of the criteria weighting done by partifs in India; (source: Sutter [108])

V.

Assessing each SD indicator: Each SD indicator mesissessed. Then, MAUT
will use utility function to convert the assessmedult to a single utility value

of each indicator.

V. Calculating an overall utility of the CDM projedthe weights (from step 3) are

used to combine the single utilities of indicator® an overall utility of the
CDM project. An overall utility of the CDM projeds calculated by using the

following equation:

n
U =Y Ui* Wi
i=1

where

U = overall utility

Ui = single utility of criterion i
Wi = weighting of criterion i
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Finally, an overall utility of the CDM project regggent how much the CDM project

contribute to the local SD. An overall utility ohe CDM project ranges from -1

(minimum) to +1 (maximum). A positive overall utifimeans the CDM project has

positive impact on the local SD. On the other handegative overall utility means the
CDM project has negative impact on the local SD.

MCA has three strengths. Firstly, the stakeholaens decide and/or weight the SD
criteria used for the sustainability assessmeniI€& can really reflect the preferences
of the stakeholders. Secondly, MCA use a designatading value as a unit of

measurement for the SD assessment, which improaesparency. The last strength is
that it can provide measurement capabilities fah lgualitative and quantitative data.

The weakness of multi-criteria analysis is itsaretie on arbitrary judgments about the
criteria (Wattage and Mardle [138]). Both the cleoaf criteria to be included and the
relative weight given to each criterion can biag fimal result. Furthermore, the

technique may help to reach a compromise or defio@alition of views, but it does not

dictate the individual or collective judgement bktpartners (Sato [99]). Moreover,

there is a tendency for stakeholders to includagel number of highly complex criteria

which are difficult to determine (Sutter [108])in&lly, there is no consistent procedure
for the weighting of criteria a process which its&dn be qualitative and is ultimately

open to institutional capture.

5.5The Problem of CDM’s Contribution to Sustainable Derelopment

Although the number of CDM projects is increasiisgg section 6.2.1), the CDM’s
contribution to SD is being questioned. There aemynresearchers trying to examine
the CDM'’s contribution to SD. The balance of opmiss that that CDM does not
significantly contribute to SD (see Burian [10], I&lous et al. [59], Michaelowa [74],
Nussbaumer [80], Olsen [84], Olsen and Fenhann, [86hneider [101], Sutter and
Parreno [109]). CDM projects may fail to achieve 8bjective because of the two
fundamental problems: (1) a conflict between théntabjectives of CDM projects
(sustainability and carbon reduction); and (2) ldek of consistency in the fulfillment
of host countries’ duties to assess CDM projectsststainability. These problems are
discussed below.:
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5.5.1 A Conflict between the Twin Objectives of CDM Petge

Each ton of GHG emission reduction is given a manyetalue through the CERSs, but
the CDM’s contribution to SD is not given a similapnetary value. The missing value
of SD benefit has resulted in a trade-off betwden €DM target of supplying cheap
emission credits and the promotion of SD makinggmts with high SD obligations
unattractive to investors. On the other hand, tlmmetary value placed upon carbon
reductions encourages investment in CDM projectg&chvideliver large volumes of
CERs. There is a widespread perception that pmojdwt deliver large volumes of
CERs cannot deliver other SD benefits. In particuladustrial gas projects (HFCs,
N>O, PFCs) can generate high CER volumes, but cammeate many jobs or contribute
directly to community development. Erion [26] desed these industrial gas projects
as" low hanging fruit”

Kolshus et al. [59] conducted a research to ingasti whether the two objectives of
CDM project can be achieved simultaneously by amadytwo case studies from Brazil
and China. They developed a set of indicators tduate non-carbon benefits of CDM
project candidates on the environment, developmeamd, equity. Finally, they found
that a high cost per ton of carbon dioxide abatexs Wnked to a high score on
sustainability indicators, whereas a low abatenoest per ton of carbon dioxide was
linked to a low score on sustainability indicatoffiese findings indicated that there
was a conflict between fulfilling cost-effectiveiteria and achieving sustainability
criteria.

Schneider [101] has divided CDM project into thokerent types (categories A, B,
and C) according to the impact of CER revenueshenRR. Category A projects does
not generate revenue beyond the CER revenue, sedtegory largely depends on the
CER revenue. These projects include HFC, N20O,nigaof landfill gas projects, etc.
Category B projects generate revenues other tteCHER's, but the CER revenue has
considerable impact on the IRR. These projectaideicoal bed/mine methane, power
generation from landfill gas, etc. Schneider fodlnat mostly projects in categories A
and B are likely to be additional, but these prigjdave few SD benefits. On the other
hand, Project category C creates other revenué¢dbyhi@r outweigh the CER revenue.
The impact of CER revenue on the IRR is very loanging from 0.5% to 2%). This
project includes renewable energy generation (éxziemass), the construction of new

natural gas power plants, energy efficiency in stdy etc. Schneider found that mostly
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projects in categories C are unlikely to be addalp but these projects have high SD
benefits. Finally, these findings lead to the casmn that there is a clear trade-off
between additionality and SD benefits. For exampiejects without any benefits other
than CERs often have few SD benefits, but theyilked/ to be additional.

More recently, Olsen and Fenhann [85] conductedstistainability assessment based
on text analysis of the PDDs. They set 13 SD caiteor analyzing the expected SD
benefits described in the 744 PDDs (744 CDM prgjedthey tried to count the number
of SD benefits each CDM project has by matchinghead benefits described in its
PDD with one of the 13 SD criteria. They found th#&C and N20O projects have the
least SD benefits, compared to other types of CDdjept. N20O projects have on
average only one benefit per project and HFC ptejeéave 1.8 benefits per project,
whereas renewable energy projects have 3.2 bepetitproject. Moreover, small-scale
projects were found to have a higher average nurob&D benefits than large-scale
projects. Finally, Olsen and Fenhann arrived atctieclusion that a significant conflict
exist between the twin objectives of CDM projects.

Consequently, the results of these three studesglglshowed that the twin objectives
of the CDM are not being achieved simultaneoudiythis is the case it ultimately
means that CDM projects may fail to achieve SD dbje under the existing

implementation and audit regime.

5.5.2 A Lack of Consistency in the Application of the tHG®untries’ Duties to
Ensure the Sustainability of CDM Projects

According to Sutter [108], an assessment of theéasability of the CDM project
represents an ill-defined problem. This is becairgeconcept of SD defined in the
Kyoto Protocol is vague. Different countries haviéedent views on the concept of SD.
Host countries develop their own SD criteria fosessing CDM projects. However,
there are no common international standards fohts¢ country approval processes and
the development of SD criteria. In contrast to GEi@issions, whose assessment and
monitoring are standardized, the SD criteria foprapal of projects are not clearly
defined. Several studies have now concluded teaSth objectives of CDM project are
not clearly interpreted by many host countries {@Br@t al [8], Schneider [101], Sterk
et al [105]). Consequently, the host countries’ duteassess the SD benefits of CDM

projects are inconsistently applied and SD criteaigy widely.
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There were two main reasons to assign this duthast country. Firstly, it can be
argued that the SD principles and criteria showdcbuntry specific, the justification
being that each country has its own specific nalimircumstances and development
priorities (UNDP [122]). Secondly, many countrieavl their own well developed
principles of SD which could in theory be simplypépd to CDM assessment. There
are advantages and disadvantages to host coursegsamsent of CDM sustainability.
One advantage is that it gives an opportunity fosthcountries to build linkages
between national SD policies and CDM projects. @& other hand, assigning host
countries the responsibility of assessing CDM mtgjereates an incentive to set low
sustainability standards in order to attract CDMestments (Sutter [108]). If countries
have relatively strict SD criteria, this will lowegheir CDM market share, as the
developers will choose to run projects with low 3ienefits in other countries
(Schneider [101]). Ultimately, the low sustainalyiktandards can lead ta face to the
bottom” in terms of SD standards (Sutter [108]). The seatisddvantage is that some
the poorest host countries, who stand to gain rfrost the CDM, have inadequate
capacity and resources to assess the sustainaiiptypjects.

An assessment of rejected projects by host coumigit provide an indication of how
rigorously SD criteria are being applied. Howeveis very difficult to find information
on rejected projects by host country (UNDP [12Rlprmally, information on rejected
projects is not made public. Consequently, it carb® observed that host countries
prioritize projects with high SD benefits by rejact projects with low SD benefits
(Schneider [101]). According to Burian [10], thesults of a survey at Carbon Expo
2005 showed that the reasons to reject projecthidsy countries include projects’
negative impacts on environment, major stakehotaeflicts, and badly elaborated
PDDs. This limited analysis of rejected projectggasts that SD benefits are given a
low weighting in the decision-making process (UNRR2]).

The question of whether host country can ensurestiséainability of CDM projects is
open to debate. Erion [26] goes as far as to stgjgaiseven if host countries have their
own SD criteria for assessing CDM projects, hosintbes may ignore some SD
criteria for assessing CDM projects. This is beeadbey try to attract CDM
investments. Burian [10] found that several prgesith negative ecological or social
impacts have been approved by host country DNAgs@&hresults implied that host
countries cannot guarantee the SD benefits of CDdepts. Finally, this make the

CDM fail to achieve SD objective.

100



5.6 CDM Sustainability Labels: Paving the Way to Sustaiability Path

As previously discussed, the CDM is facing the fuwedamental problems. In order to
solve this problem, the two prominent concepts:ube of preferential tax rates levied
on projects with significant expected sustainapibenefits or a CDM sustainability
label. China is the first nation which imposes salv&ax levels on CDM projects with
different expected sustainability benefits. Accogli to different sustainability
performances of CDM projects, China set three &wels applied for CDM projects.
For the first level, the Government of China taB&% CER transfer benefit from HFC
and PFC projects. For the second level, the Govenhrof China takes 30% CER
transfer benefit from N20O project. For the lastelevGovernment of China takes 2%
CER transfer benefit from renewable energy and sfat®n projects. However,
revenues of this tax are earmarked for further alenpolicy projects, not general
development activities (Michaelowa [74]; Curtiusdaviorlaufer [18]). Consequently,
the current tax levied on expected sustainabilégdiits is not sufficient to guarantee
the project’s contribution to sustainable developm&loreover, tax proposals usually
face considerable opposition and an implementatonthe CDM might not be
politically visible on a global level (Muller [75])

CDM sustainability labeling is another option faihang the problem of the CDM'’s
inability to achieve SD. CDM sustainability labejiwas first addressed in the literature
by Muller [75]. Sustainability labels provide th&wn independent standards to assess
the sustainability of CDM projects. Projects witibk2 sustainability labels must pass
both the sustainability test set by the host cquawtid the test set by CDM sustainability
labels, while non-labelled project need only passtanability test set by the host
country. One may view the test set by CDM sustalitadabels as an additional
guarantee of SD benefits. The intention of CDM ainstbility labels is to provide
simple, clear, and reliable information on susthility aspect of CDM projects to CER
buyers who cannot themselves verify the projeatistcbution to SD (Muller, [75]).
There are now several CDM sustainability labelduding the Gold Standard, the
Climate, Community, and Biodiversity Alliance Stamd (CCB Standards), the
Community Development Carbon Fund (CDCF), and thBGMVCarbon Facility
(Nussbaumer [80]). We will investigate the susthilig test set by CDM sustainability
labels through a case study of the Gold Standa&]) (&bel in the next topic.
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Since projects with sustainability labels are k& be more costly than non-labelled
projects, there is a question whether labelledegtsjcan really outperform non-labelled
projects in terms of SD profile. Ultimately, thisiestion is answered by Nussbaumer
[80]. Nussbaumer apply a multi-criteria methodoldgyevaluate how labelled projects
perform with respect to sustainability criteria gomparison to similar non-labelled
projects. Nussbaumer comes to the conclusion HeaSD profile of labelled projects
tends to be better than similar non-labelled ptsjec

Consequently, CERs generated by the project withMC8ustainability label are
accepted as the high quality CERs in terms of tB&rbenefits. The carbon market is
segmented, the quality of CERs and buyers’ consaiess of the SD (Grandpre [38]).
According to Sutter, if CDM sustainability labelarcattract a price premium, it will
induce the project developers to develop projedts high SD. Consequently, a price
premium for CERSs is the key motivation for projdetveloper to invest in CDM project
with sustainability label. This will help the CDM &chieve its SD objective. However,
the willingness to pay a price premium for CERshwiiDM sustainability label is

unclear.

5.7 An Example of CDM Sustainability Labels: The Gold $andard Label

The Gold Standard (GS) label is the first best fpzadenchmark for the CDM and Ji
projects. The GS label was developed as a toolpfomoting emission reduction
projects that simultaneously reduce greenhousesgasgssion, promote sustainable
development, and benefit local communities. Thigeces the twin objectives of the
CDM as defined in the Kyoto Protocol (Grandpre )}38he GS is endorsed by 42 non-
governmental organizations, including the World @i&und for Nature (WWF),

SouthSouthNorth, and Greenpeace. According to Gtdddard [37], the GS itself is a
project methodology, completely consistent with @@M Executive Board's Project
Design Document, providing assurance that CDM pgtsjewill achieve both twin

objectives. The Gold Standard has three objectives:

I.  To promote investments in energy technologies amthagement techniques
reducing climate change effects.
[I.  To contribute to sustainable development.

lll.  To contribute towards a transition to non-fossergy systems.
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Not all CDM project types are eligible for the Gifie CDM project types eligible to
the GS can be shown in Table 5.13.

Renewable energy:

Photovoltaic

Solar thermal (Electricity, Heat)

Ecologically sound biomass, biogas and liquid bétsyElectricity, Heat,
Cogeneration, Transport)

Wind

Geothermal

Small low-impact hydro, with a size limit of 15MWomplying with World

Commission on Dams guidelines

End use energy efficiency improvement:

Industrial energy efficiency

Domestic energy efficiency

Energy efficiency in the transport sector
Energy efficiency in the public sector
Energy efficiency in the agricultural sector

Energy efficiency in the commercial sector

Table 5.13: The CDM project types eligible to the Gold Stamfjafsource: The Gold Standard

To assess CDM projects the GS use the followinghatst: (1) the SD assessment
matrix; (2) a stakeholder consultation; and (3)Ervironmental Impact Assessment
(EIA).

The SD assessment matrix includes three categaie$SD indicators, namely
local/regional/global environment, social sustailigband development, and economic

and technological development, and has 12 itentstal. The SD assessment matrix

Foundation [36])

can be shown in Table 5.14.
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Indicators Score (-2to0 2

Local/regional/global environment
. Water quality and quantity

« Air quality (emissions other than GHGS)

« Other pollutants (including, where relevant, towic
radioactivity, POPs, stratospheric ozone layeretem gases)

« Soil condition (quality and quantity)

. Biodiversity (species and habitat conservation)
Sub total

Social sustainability and development
. Employment (including job quality, fulfilment ofabor

standards)

. Livelihood of the poor (including poverty alleviaf,

distributional equity, and access to essentialicesy

. Access to energy services

. Human and institutional capacity (including empowent,
education, involvement, gender)
Sub total

Economic and technological development
. Employment (numbers)

. Balance of payments (sustainability)

. Technological self reliance (including project tiegbility,
hard currency liability, skills development, inatibnal
capacity, technology transfer)

Sub total

Total

Table 5.14: The sustainable development assessment matrinrcgsoThe Gold Standard Foundation
(36])

For evaluating each indicator, the evaluator wik wa five-value scale. A five-value
scale range from +2 (maximum) to -2 (minimum), watimiddle value at zero and two
intermediate values (+1 and -1). The definitionaascoring system is shown in Table
5.15.
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Score Definition

+2 | Major positive impacts

+1 | Minor positive impacts

0 No, or negligible impacts, i.e. there is no impaicthe impact is considered

insignificant by stakeholders.

-1 | Minor negative impacts, i.e. where there is asoeable impact but not one
that is considered by stakeholders to mitigateregahe implementation of

the project activity or cause significant damages¢ological, social, and/q

=

economic systems.

-2 | Major negative, i.e. where there is significdaimage to ecological, socia

—+

and/or economic systems that cannot be mitigatesutjin preventive (no

remedial) measures.

Table 5.15:The definition of a scoring system; (source: ThdGStandard Foundation [36])

The SD indicators must be measured relative td&seline situation as described in the
project documents. The SD assessment must be baseéxisting sources of
information such as existing reports, results fretakeholder consultations, past
experiences with similar project type, etc. Fogibliity to the GS, the project must

meet all the following requirements (The Gold StddFoundation [36]):

e Each of the components must get a non-negativeatabscore.

e The project must get a positive total score.

e If one of the indicators has a score of -2, thggmtois not eligible for the Gold
Standard.

The objective of stakeholder consultation is toueadocal acceptance of the project.
Project developers must invite local stakeholdersmo consultation meetings, one in
the initial stages of project, and another one teeil@lidation (Gold Standard [37]).
Finally, the GS requires an EIA if the stakeholdedicate significant environmental
impacts.

Finally, the GS cannot be widely implemented beeahs methodology was designed
for only renewable energy projects and end useggredficiency improvement projects.
Therefore, the GS is not suitable for other profgges to implement.
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5.8 Conclusions

This chapter investigates the concept of SD and rtfethods for assessing the
sustainability of the CDM project. The first ancek titmost widely quoted definition of SD
was coined by the Brundtland Report. Later, the BBCreated the three dimensions
of SD for defining the concept of SD. The three elrsions of SD include
environmental sustainability, economic sustainghiland social sustainability. These
three dimensions are also used to define the sastiity of CDM projects. Under each
dimension of SD, SD criteria are created for assgssustainability of CDM projects.
The United Nations designed the potential SD indisafor assessing CDM projects
(see Table 5.1, 5.2, and 5.3). These SD indicamrsequally important, so each SD
indicator is not given a weight based on its imgoce. However, not all SD indicators
of CDM project are equally important in the specifiontext of a country or a region
(Sutter [108]). Consequently, the potential SD datlbrs suggested by the United
Nations may not reflect stakeholder preferencesatdss the sustainability of CDM
projects.

Our review clearly finds that the SD objectives ©@DM project are not clearly
interpreted by many host countries. This findingcamsistent with Browret al [8],
Schneider [101], and Stest al [105]. Moreover, we found that most host coustrie
use checklists as a method for assessing the rsaistiy of CDM projects. However,
this method has two weaknesses: (i) It is veryidliff to implement this methodology
because this methodology gives the wide and vagsesament requirements and
therefore it provides much room for interpretatiand (2) The validity of assessment
based on this methodology is low because there as clear procedure for
implementation.

Finally, we found the two problems of CDM'’s contrilbon to SD: (1) a conflict
between the twin objectives of CDM projects (susdhility and carbon reduction); and
(2) the lack of consistency in the fulfillment obst countries’ duties to assess CDM

projects for sustainability. These problems arexshm Figure 5.4.
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A conflict between the A lack of consistency in
------ »/ twin objectives the application of the host----
countries’ duties

A 4 A 4
Investment in the low Projects with negative
hanging fruit projects impacts approved by the
host countries

Providing additional

Giving the standard to assess
monetary value CDM projects fail to CDM projects
to the SD

achieve the SD objectiv

117

objective

A 4
The development of
CDM sustainability
labels

Figure 5.4: The two fundamental problems of CDM’s contributiorSD

The vague concept of sustainability gives the lwosintries a chance to set their own
SD assessment for CDM projects, so their SD asssgsmare inconsistent. This means
some host countries cannot guarantee the susti#yalbiCDM projects. Consequently,
we found that some projects with negative impactyewapproved by some host
countries. Considering another problem, there gsrélict between the twin objectives
of CDM projects. This is because the SD objecti?eCDM projects is not given a
monetary value. Finally, this encourages investorenvest in the low hanging fruit
projects which can deliver huge volumes of CER$,cannot deliver other SD benefits.
These two problems make CDM projects fail to achithe SD objective. Finally, this
has resulted in the development of CDM sustairngidbels.

In theory CDM sustainability labels will give a metary value to the SD objective.
This can result in a synergy between the twin dhjes of “ensuring cost-effectiveness
of GHG emission reductions” and “promoting susthleadevelopment”. Moreover,
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CDM sustainability labels will provide additionabhadard to assess the sustainability of
CDM projects which is very clear and consistentisThas potential to help host
countries to guarantee the sustainability of CDMojgmts. In principle, CDM
sustainability labels can completely solve these pwoblems. However, the willingness
to pay a price premium for CERs with CDM sustaifigbiabels is unclear. Therefore,

we will investigate whether CDM sustainability lébean give monetary value to SD in

Chapter 7 and 8.
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Chapter 6

An Analysis of Current CDM Portfolio

As previously noted, CDM projects are facing thelgpem of their contribution to SD.
According to Kolshust al [59], CERs generated by industrial gas projeictslyding
HFCs, PFCs, and N20O projects) produce fewest Sefblerrompared to other types of
project. This implies that all types of CDM projeste not the same in terms of SD
benefits. Although the CDM could be considered sasful in terms of the number of
registered projects, serious questions remain alvbather the current CDM portfolio
generates high quality of carbon credits in terrhSD benefits. Consequently, this
chapter aims to: (1) investigate the demand anglgupf CDM projects; and (2)
investigate whether the current CDM portfolio isixgeating the high quality of carbon
credits in terms of SD benefits.

As CDM projects generate CERs directly, CERs reprethe demand and supply of the
CDM projects. Consequently, we will use the demardl supply of CERs as

representative of CDM portfolio.

6.1 Demand Side

The value of CERs is, like any traded good, infeexhby both demand and supply. An
increase in the number of the CDM projects wilkdity raise the supply of CERs to the
market. However there are many drivers of CER dem@he key drivers are the Kyoto
commitments, the multinational and national comreitts, and the voluntary
commitments. Buyers largely engage in CER transastibecause of emission
commitments at international, national, and lo@lels. The Kyoto Protocol is the
largest demand for CERs (World Bank [142]). Besidege scale buyers, there is also a
growing number of retail buyer who purchase emisgp@rmits to meet their own
individual emission reduction targets. The majamdad for CERs can be divided into

the following groups.
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6.1.1 The Kyoto Obligation

The Kyoto obligation generates the largest demamd GERs. Under the Kyoto
Protocol, Annex | countries have their own emisgieduction targets. Thus, Annex |
countries must buy CERs generated by the CDM pi®jecmeet their own emission
reduction targets. Figure 6.1 show the gap betwsaarage 2008-2010 total GHG
emissions and Kyoto targets (without the use db@arsinks and flexible mechanisms)
for the European countries (European Environmeregngyg [27]). Each bar represents
the gap between domestic emissions and the KyogettaA positive value indicates
that national total emissions were lower than tlyeti target. According to European
Environment Agency [27], Austria, Luxembourg, anpa® were furthest away from
their individual targets (see Figure 6.1). Therefdhese countries are the majority of

European countries’ demand for CERs.

Eu-15 Il 1.9
—42.2 Spain - 14.6
- 25.6 Italy

- 15.0 Austria —19.0
Denmark -89
Netherlands
Luxembourg - 19.6
Ireland
Finland
Portugal
Belgium
Greece
Sweden
Germany

France

United Kingdom

Slovenia —-6.8 [
Latvia ] asa
Estonia ] 473
Slovakia : 29.3
Lithuania 46.1
Hungary " 341
Czech Republic ] 217
Bulgaria ] aase
118.0 Romania 42.4
141.1 Poland I 1] =250
-2.8 Norway - 5.6
0.0 Liechtenstein* -19.3
- ;I.OD —I50 (IJ 5I0 160 1éu - 40 - 20 a] 20 40 60

ME CO,-equivalent % of respective country's base-year emissions
Figure 6.1: The gap between average 2008-2010 total GHG emsssind Kyoto targets (without the
use of carbon sinks and flexible mechanisms) ferBhropean countries (source: European Environment
Agency [27])
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6.1.2 The European Union Emissions Trading Scheme (ES)ET

The EU ETS is currently the largest multinationatigsions trading scheme in the
world. Under the EU ETS, the EU member statesagitkee their national emission caps
and then allocate allowances to their main indalssectors. Currently, each member
state allocate allowances to five main industriatters, namely power and heat
generation, iron and steel, mineral oil refinerigsneral industry, and the pulp and
paper. The EU ETS allow the companies to trade lgsir@llowances between
themselves. The company that reduces its GHG emissieyond its target will has a
surplus of allowances and then can sell these isuglowances to the company that
can not meet its own target. Moreover, the EU Ell@vathe companies to purchase
CERs and ERUs generated by the CDM and Jl respéctior meeting their own
targets. Consequently, the EU ETS generate the deghand for CERs. In year 2008
and 2009, 86.9 million CERs and 83.5 million CERspectively, were surrendered for
compliance in the EU ETS (Trotignon [120]).

6.1.3 The U.S. Cap-and-Trade Program

Despite the US rejection of the Kyoto Protocol,iwitlal states have their own climate
change policies aiming to reduce GHG emissionseddd the state and local climate
change policies far outpace the federal climatengbapolicies. Although the local

government has less power than the federal goveritine local government has more
responsibility for climate change problem than tbgeral government. These climate
change policies developed by local government sgmiea sharp contrast to the federal
government’s official stance on climate change. WMatates have enacted climate
change legislation. State climate change policiegevinitiated by state Climate Action

Plans (CAPs) and their policies focus on the useméwable energy, energy efficiency,
public transportation, climate-neutral land use,st@amanagement, alternative fuel
fleets, and recycling (Byrnet al [11]). The objective of the state and local cliena

change policies is to reduce their GHG emissioteteSand local governments are now
setting climate change action plans. Most state landl governments set two key

policies which include individual emission reductitargets and a multi-state cap-and-

trade program in their climate change action plans.
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In their climate change action plans, state govemtsiset their own emission reduction
targets which are similar to those of the Kyotot&eol. Different states have different

emission reduction targets as shown in Table 6.1.

States Climate Change Policies

Arizona Targets to reduce GHG emissions to 50%vibe&1600
levels by 2040

California Targets to reduce GHG emissions to 8@6w 1990
levels by 2050

Delaware Targets to reduce GHG emissions to 7%wbhé&@90
levels by 2010

New Jersey Targets to reduce GHG emissions to B&éw 1990
levels by 2005

New Mexico Targets to reduce GHG emissions to 78%vio 2000
levels by 2050

New York Targets to reduce GHG emissions by 5% Wwel890
levels in 2010, and 10% below 1990 levels by 2020

Table 6.1: An example of state emission reduction targetsjrge: [134])

Moreover,state and local governments set a multi-state ndgtt@de program which
represents the cooperative action by multiple stadegeduce GHG emissions. A multi-
state cap-and-trade program is developed by th&-gadernment alliances to help US
states to reduce their GHG emissions in a cost@ffemanner. A multi-state cap-and-
trade program is also known as the U.S. cap-amt&tpmogram. The multi-state cap-
and-trade programs are being developed under thee tmulti-state programs for
climate change which include the Regional GreenboBas Initiative (RGGI), the
Western Climate Initiative (WCI), and the MidwesteGreenhouse Gas Reduction
Accord. A multi-state cap-and-trade program istlfrgleveloped under the Regional
Greenhouse Gas Initiative (RGGI).

The Regional Greenhouse Gas Initiative (RGGI) isoaperative initiative of the
Northeastern and Mid-Atlantic United States regionreduce C@ emissions and
develop a multi-state cap-and-trade program. A irstdite cap-and-trade program is

aimed to reduce CQemissions from power plants in participating stafehe RGGI is
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currently participated by 10 states: Connecticutelalvare, Maine, Maryland,
Massachusetts, New Hampshire, New Jersey, New Rinkde Island, and Vermont.
Moreover, the District of Columbia, New BrunswidRennsylvania, and the Eastern
Canadian Provinces are observers in the procegsRGGI is initiated by New York
Governor George E. Pataki who invited the Northeasand Mid-Atlantic States to
work together to develop climate change action .pfsatording to a Memorandum of
Understanding (MOU), the signatory states wouldiszz their CQ emissions from
power plants at 2005 levels by 2015. Then the €fissions will be reduced by 2.5%
per year for the four years 2015 through 2018. Hipigroach will result in a total of a
10% reduction by the end of 2018. The RGGI willigto effect on 1 January 2009.
Then, a multi-state cap-and-trade program is d@eelounder the Western Climate
Initiative (WCI) on February 2007. The WCI is paipiated by Arizona, California,
New Mexico, Oregon, Utah, Washington, and the Cemagrovinces of British
Columbia and Manitoba. The purpose of the WCI isatiaborative in identifying,
evaluating, and implementing ways to reduce GHGssimns and to achieve related co-
benefits. On August 2007, The WCI set a regiona@etato reduce GHG emissions by
15% below 2005 levels by 2020. The WCI is now depilg a multi-state cap-and-
trade program to help its members meet their eomsegeduction targets at least cost.
The WCI members will release design recommendafimna multi-state cap-and-trade
program by August 2008.

Finally, the most recent multi-state cap-and-trgulegram is developed under the
Midwestern Greenhouse Gas Reduction Accord (Thenglstl Accord). The Midwest
Accord (MA) is developed on November 2007 to redGd¢G emissions and create a
multi-state cap-and-trade program. The Midwest Adas participated by the US states
of lllinois, lowa, Kansas, Michigan, Minnesota, \8es1sin, and the Canadian province
of Manitoba. Moreover, Indiana, Ohio, and South @iakare observers in the process.

The Midwestern cap-and-trade program is expectde tactive in Mid-2010.
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(Million Metric Tons of Carbon Dioxide)

ite

State Cap-and-Trade State Carbon Dioxide Percent of total sta
Program Emissions (Year 2004) £€missions
Connecticut RGGI 45.5 0.77%
Delaware RGGI 16.9 0.28%
Maine RGGI 23.3 0.39%
Maryland RGGI 80.6 1.36%
Massachusetts RGGI 83.6 1.41%
New Hampshire RGGI 22.0 0.37%
New Jersey RGGI 128.6 2.16%
New York RGGI 216.7 3.65%
Rhode Island RGGI 11.0 0.19%
Vermont RGGI 7.0 0.12%
Total 635.2 10.69%
Arizona WCI 96.9 1.63%
California WCI 398.9 6.71%
New Mexico WCI 59.0 0.99%
Oregon WCI 42.5 0.72%
Utah WCI 65.7 1.11%
Washington WCI 82.9 1.40%
Total 745.9 12.55%
lllinois MA 244.5 4.11%
lowa MA 81.8 1.38%
Kansas MA 77.8 1.31%
Michigan MA 189.9 3.20%
Minnesota MA 102.8 1.73%
Wisconsin MA 108.8 1.83%
Total 805.6 13.56%
Total Programs 2,186.7 36.80%

Table 6.2; State CQ emissions (Year 2004) under the three cap-ana@-tpaoigrams; (source: [104])
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Table 6.2 show how much G@missions all multi-state cap-and-trade prograoveic
Clearly, all multi-state cap-and-trade programs et086.8% of the total US GO
emissions. The Midwest Accord covers the largespgrtion (13.56%) of the total state
CO, emissions, closely followed by the WCI (12.55%)dahe RGGI (10.69%). All
multi-state cap-and-trade programs account for &, @8llion metric tons in 2004,
whereas Russia which is the world's third largesitter in 2004 account for 1,669
million metric tons. Thus, COemissions from these cap-and-trade programs can be
ranked the third largest GOemissions in the world. Unfortunately, Texas,
Pennsylvania, Ohio, and Florida which are the m@jos emitters do not participate in
these multi-state cap-and-trade programs. In ther Y904, these four major GO
emitters account for 24.5% of the total US £&mnissions.

Clearly, all multi-state cap-and-trade programgesent the large demand for emission
permits in the carbon market because, @@issions from these cap-and-trade programs
are ranked the third largest g@missions in the world. Consequently, U.S. statids
soon become one of the large buyers of emissiomitger Although the U.S. has not
ratified the Kyoto Protocol, the U.S. companies bag CERs from the members of the
Kyoto Protocol for meeting their own targets (Enfg8]). This is because there are no
Kyoto regulations which prohibit members of the ky®rotocol from selling emission
permits to nonparty countries. Consequently, thésee multi-state cap-and-trade
programs will become the large sources of deman@ERs in the future.

6.1.4 The other trading schemes

There are many other trading schemes such as tldaren voluntary action plan,
Canadian Large Final Emitters system (LFE), et@sEhschemes are the major sources
of demand for CERs. The Keidanren voluntary acfian is created by the Nippon
Keidanren which is a Japan Business Federation. Kigidanren plan is aimed to
stabilize CQ emissions from fuel combustion and industrial psses at 1990 level by
2010, but this plan make no commitment to the Jagpamovernment (Kiko Network
[57]). Currently, there are 35 industries includiegergy, mining, manufacturing, and
construction participating in the Keidanren plahe3e industries select their own target
indices such as GQemission per unit, gross G@mission, energy efficiency, etc. The
Keidanren plan bundle these industrial targets ttegeas one. Industries under the

Keidanren plan can purchase CERs for meeting thveirtargets.
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Another example of trading scheme is Canadian L&igal Emitters system (LFE).
The LFE aimed to reduce emissions by approxim&é&ly Mt annually in the period
2008-2012. The LFE consist mainly of companiesvacin three industries including
thermal electricity, oil and gas, and mining andnofacturing. Reducing emissions in
these industries will help Canada to meet its donisseduction targets during the first
period of the Kyoto Protocol. Like other tradinghemes mentioned above, the LFE

allow the companies to use CERs for compliance gaey.

6.2 Supply Side

6.2.1 Overview of the CDM Projects

As of July 2010, 2,262 projects are registered B8VIQorojects and a further 171
projects are in the registration process (UNEP-R{4@6]). 49 projects are withdrawn
and rejected. The amount of CERs issued is 42liomilCERs. CER price is about
€12.00 per tonne of C@, so the value of CERs issued is 5,052 millionoBuiThese
2,262 projects are expected to generate 370 miliBRs per year. The total amount of
expected 2012 CERs is 2,879 million CERs. The dgnavfttotal expected accumulated
2012 CERs can be shown in Figure 6.2.

Growth of total expected acumulated 2012 CERs B "Rest of the
countries

B Malaysia

0O Mexico

B South Korea

0O Brazil

Million CERs

B India

@ China

Figure 6.2: The growth of total expected accumulated 2012 CEfmjrce: UNEP-Risoe [126])
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6.2.2 Distribution of Registered Projects by Host Regamal Host Country

As of July 2010, the CDM projects are concentrateflsia-Pacific and Latin America,

with a 75.07% and 20.73% share of total numberegistered projects, respectively
(UNEP-Risoe [126]). Asia-Pacific creates the latg@siount of CERs (300,666,000
CERs), followed by Latin America (49,901,000 CER=s)d Africa (11,181,000 CERS).
The distribution of registered projects by hostioags shown in Table 6.3 and Figure

6.3.
Host Country Number of % share of kCERs % share
registered | the registered
. . of CERs
project project
Latin America 469 20.73%| 49,901| 13.50%
Asia-Pacific 1698 75.07%| 300,666/ 81.34%
Europe and Central Asia 26 1.15% 2,151 0.58%
Africa 43 1.90%| 11,181 3.02%
Middle-East 26 1.15% 5,727 1.55%
Total 2,262 100.00%| 369,626/ 100.00%

Table 6.3: The distribution of registered projects by hosfioe; (source: UNEP-Risoe [126] and author’s

calculations)

m North Africa
& Middle-
East, 1.15%

1 0,
0O Africa, 1.90% -

B Europe and
Central Asia,

| Asia-Pacific,
75.07%

Registered projects by region (Total: 2,262)

Latin

America,

20.73%

@ Latin America

m Asia-Pacific

m Europe and Central Asia
O Africa

m North Africa & Middle-Eas

Figure 6.3: The distribution of registered projects by hosiaag
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Considering the distribution of registered projemgshost country, China has the largest
number of registered projects (883 projects), fedld by India (513 projects), Brazil
(173 projects), Mexico (121 projects), and Malay@a projects). In these developing
countries which are actively hosting the CDM prigedt is seen as a means to attract
new, foreign capital, and possibly to stimulatehtedogy transfer (Ellis and Kamel
[23]). The distribution of registered projects kyshcountry can be shown in Table 6.4
and Figure 6.4.

Host Country Number of % share of
registered project the registered project

China 883 39.04%
India 513 22.68%
Brazil 173 7.65%
Mexico 121 5.35%
Malaysia 81 3.58%
Indonesia 48 2.12%
Philippines 41 1.81%
South Korea 40 1.77%

Others 362 16.00%

Total 2262 100.00%

Table 6.4: The distribution of registered projects by hostiroy; (source: UNEP-Risoe [126] and
author’s calculations)
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Registered projects by country (Total :2,262)
Others, 16.00%

South Korea,

1.77%
o @ China
Philippines, )
1.81% | India
ind 2 19% O Brazil
ndonesia, 2.12% ;
China, 39.04% @ Mexico
i 0,
Malaysia, 3.58% m Malaysia
Mexico, 5.35% O Indonesia
Brazil, 7.65% | Philippines
. O South Korea
India, 22.68%
m Others

Figure 6.4: The distribution of registered projects by hostrdoy

Host Country kCERs % share of CERs
China 225,019 60.88%
India 42,816 11.58%
Brazil 20,385 5.52%

South Korea 14,933 4.04%

Mexico 9,474 2.56%
Malaysia 5,230 1.42%
Chile 4,705 1.27%
Indonesia 4,327 1.17%
Others 42,738 11.56%
Total 369,627 100.00%

Table 6.5: The distribution of CERs by host country; (sourddNEP-Risoe [126] and author’s
calculations)
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Others, 11.56%- CERs by country (Total:369,627,000)

Indonesia 1.17%

Chile 1.27%
Malaysia 1.42% o China
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Mexico, 2.56%
O Brazil

0,
South Korega 4.04% B South Kored

Brazil, 5.52% W Mexico
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Ching 60.88% .
. m Chile
Indiag 11.58%
O Indonesia
MW Others

Figure 6.5: The distribution of CERs by host country

The amount of CERs generated by the CDM projeces dmt correlate strongly with
the number of registered projects in a given cqunidthough India accounts for
22.68% of total number of registered projects, ¢hpsojects provide only 11.58% of
CERs. South Korea is ranked fourth in the amour@®BRs generated by the registered
projects despite hosting the eighth largest nunolbeegistered projects. South Korea
has the number of registered projects close todpitiles (see Table 6.4), but South
Korea (14,933,000 CERSs) far surpasses Philippibgs4,000 CERS) in the amount of
CERs. This is because the amount of CERs is styaefpited to CDM project types.
Industrial gas projects (including HFCs, PFCs, BIaD projects) generate more CER
volumes than other CDM project types. South Koraa b2 industrial gas projects,
whereas Philippines has only one industrial gagptoConsequently, South Korea can
generate higher CER volumes than Philippines. Cfanaurpasses India in the amount
of CERs generated by the registered projects. Chlineesponsible for the largest
amount of CERs (60.88%), distantly followed by l@i1.58%), Brazil (5.52%), South
Korea (4.04%), and Mexico (2.56%). The distribut@mCERSs by host country can be
shown in Table 6.5 and Figure 6.5.

6.2.3 Distribution of CDM Project Types

So far, renewable energy projects account fordhgekt number of registered projects.

Renewable energy projects are responsible for 58.8hare of total number of
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registered projects, distantly followed by £keduction & Cement & Coal mine/bed
(24.14%), Supply-side EE (7.21%), and HFC & N20 ueatmn (3.98%). The
distribution of CDM project types can be shown iable 6.6 and Figure 6.6. The
amount of CERs generated by the CDM projects do¢sorrelate strongly with the
number of registered projects in a given projegetyAlthough renewable energy
projects account for more than 50% share of tatahlmer of registered projects, these
projects can provide only 31.58% of CERs. On theeiohand, HFC and N20 reduction
projects surpass renewable energy projects in mheuat of CERs generated by the
registered projects. HFC and N20O reduction projeatked fourth in the number of
registered projects are responsible for only 9Qegts (3.98%), but these projects can
provide the largest amount of CERs. HFC and N2Qucgon projects account for
35.37% share of CERs, followed by Renewables (32)5&H, reduction & Cement &
Coal mine/bed (17.97%), Supply-side EE (7.33%), &uel switch (6.98%). The
distribution of CERs by project type can be showitable 6.7 and Figure 6.7.

CDM project type

Number of

registered project

% share of

the registered project

Renewables 1,329 58.75%
CH, reduction&Cement&Coal mine/bed| 546 24.14%
Supply-side EE 163 7.21%
HFC&N20 reduction 90 3.98%
Demand-side EE 71 3.14%
Fuel switch 45 1.99%
Afforestation & Reforestation 15 0.66%
Transport 3 0.13%
Total 2,262 100.00%

Table 6.6: The distribution of CDM project types; (source: BIR-Risoe [126] and author’s calculations)
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Registered projects by ty (Total : 2,262)

Afforestatior &
Reforestation0.66 %

HFC & N20 reduction O Renewables

3.98%
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mine/bed 24.14%

Renewables58.75%
O Demand-side EE

B HFC & N20 reductio

O Afforestation & Reforestation

Figure 6.6: The distribution of CDM project types

CDM project type kCERs % share of CERs
HFC & N20 reduction 130,749 35.37%
Renewables 116,713 31.58%

CHa reduction & Cement & Coal mine/bed 66,414 17.97%
Supply-side EE 27,106 7.33%

Fuel switch 25,817 6.98%
Demand-side EE 2,060 0.56%
Afforestation & Reforestation 463 0.13%
Transport 305 0.08%

Total 369,627 100.00%

Table 6.7: The distribution of CERs by project type; (sourddNEP-Risoe [126] and author’s

calculations)
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CERs by project type (Total: 369,627,000)
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0.13% W

Demand-side EE,
0.56% ] @ HFC & N20 reduction

Fuel switch,
6.98%

B Renewables

. Transport, 0.08%
Supply-side EE,

7.33%

O CH4 reduction & Cement &
HFC & N20O Coal mine/bed

reduction, 35.37% ;
CH4 reduction & O Supply-side EE

Cement & Coal
mine/bed, 17.979 W Fuel switch

@ Demand-side EE
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Reforestation
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Figure 6.7: The distribution of CERSs by project type

6.2.4 Distribution of Renewable Energy CDM Projects

So far, hydro projects account for the largest nemds registered projects. The hydro
projects are responsible for 48.23% share of totahber of registered projects,
distantly followed by Wind (27.69%), Biomass (21%6){ and Solar (1.66%). There is
only one tidal CDM project, namely Shinwa Tidal RewWlant Project, which is located
in South Korea. The distribution of renewable epe®dPM projects can be shown in
Table 6.8 and Figure 6.8. The hydro projects provide largest amount of CERs
(52.69%), distantly followed by Wind (30.81%), Biass (14.25%), and Geothermal
(1.57%). Surprisingly, the only one tidal CDM projeprovides 0.27% of CERSs,
whereas the 22 solar CDM projects can provide @¥0%. The only 9 geothermal
projects can generate more CERs than 22 solar CioMgts. The distribution of CERs

by type of renewable energy can be shown in TaBl@ed Figure 6.9.
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Type of renewable energy Number of % share of
registered project the registered project

Hydro 641 48.23%

Wind 368 27.69%

Biomass energy 288 21.67%

Solar 22 1.66%

Geothermal 9 0.68%

Tidal 1 0.07%

Total 1,329 100%

Table 6.8: The distribution of renewable energy CDM proje¢ssiurce: UNEP-Risoe [126] and author’s

calculations)

Registered projects by type of renewable energya(lip329)

Tidal, 0.07%

Biomass energy,
21.67%

@ Biomass energy
B Hydro

0O Wind

O Geothermal
| Solar

O Tidal

Hydro, 48.23%

Figure 6.8: The distribution of renewable energy CDM projects
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Type of renewable energy kCERs % share of CERs
Hydro 61,496 52.69%

Wind 35,963 30.81%

Biomass energy 16,637 14.25%
Geothermal 1,835 1.57%

Solar 467 0.40%

Tidal 315 0.27%

Total 116,713 100.00%

Table 6.9: The distribution of CERs by type of renewable gger(source: UNEP-Risoe [126] and

author’s calculations)

Geothermal,
1.58%

Biomass energy,
14.25%

Hydro, 52.699

CERs by type of renewable energy (Total:116,713)000

O Hydro
| Wind

B Biomass energy

@ Geothermal

m Tidal
O Solar

Figure 6.9: The distribution of CERs by type of renewable gger

6.3 Conclusions

Currently, the CDM projects are concentrated inaA3acific region with a 75.07%

share of total number of registered projects. $p @Ghina has the largest number of

registered projects and provides more than 50%ER< Considering the distribution

of CDM project types, HFC and N20O reduction prggesmtcount for the largest share of

CERs (35.37%). According to Kolshus et al. [59]dustrial gas projects (including

HFCs, PFCs, and N20O projects) produce fewest Seftterrompared to other types of

project. Therefore, this result showed that carbadits with low quality in terms of
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SD benefits are occupying the carbon market. Ma@eoCER buyers may not be
concerned with the SD benefits generated by praypes. Although renewable energy
projects account for the largest number of regsteprojects, they account for the
second largest share of CERs (31.38%). This intdy the amount of CERs does not
correlate strongly with the number of registeredjguts in a given project type.
Renewable energy projects are concentrated in geewrs: (1) hydro, (2) wind, and

(3) biomass projects.
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Chapter 7

A Conceptual Framework and Research Methodology fo€lassifying
CER Buyers and Valuing the Sustainable Developmerienefits of
CDM Projects

7.1 Introduction

The Kyoto Protocol intended CERs to conform to anewn standard (for carbon

reduction and sustainability) providing a homogengood that could be bought and
sold. In reality they are not all the same, soméR€Ere worth more (or less) than
others in terms of the SD benefits (Meyrick [73% previously noted, CERs generated
by industrial gas projects produce fewest SD b&netimpared to other types of project
(Kolshuset al, [59]). The quality of carbon credits has noweeeatl into the market’s

consciousness. Consequently, credits are not peteis a homogenous product with
traders differentiating between CERs. A lack of gistency in the application of the
host countries’ duties to ensure the sustainabdityCDM projects and a conflict

between the twin objectives of sustainability ararbon reduction make credits
different from each other. This has resulted & development of international CDM

sustainability labels. CERs with CDM sustainabillabel are accepted as the high
quality CERs in terms of their SD benefits. Accaglito Sutter [108], there is a need
for developing CDM sustainability label to guarantehigh quality of CDM projects in

addition to the low requirements by the host counttoreover, Sutter suggested that
CDM sustainability labeling has the potential tovdrthe CDM down the sustainability
path provided the buyers are willing to pay a pgcemium. This is because a price
premium will encourage project developers to dgvetnore projects with CDM

sustainability labels. The promotion of these labgltherefore a critical issue. In order
to increase the market share of CDM sustainabidibel, the marketing is important
(Muller, [75]). However, not all buyers are concedrwith the SD quality CERs. Some
buyers still target cheap credits from projectsohideliver large volumes of CERSs, but
cannot deliver other SD benefits. There is no mi@iion about the characteristics of
buyers favoring CDM sustainability labels and thed® do not. Moreover, the market
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does not know why some buyers participate in CDIMtanability labels (Meyrick,
[73]). Therefore, it is now necessary to validate ttoncept of non-homogeneous
carbon credits and investigate buyers’ willingnesgay a price premium for CERs
with CDM sustainability label. This research wibaucluster analysis to classify CER
buyers according to their attitudes towards andlirement in CDM sustainability
labels and apply the contingent valuation metho®M{ to assess the value of SD
benefits of CDM projects. Finally, this study hdssen the Gold Standard (GS) label
as the representative of CDM sustainability lale@lded in the premium market.

7.2Research Objectives, Research Questions, and ResgaHypotheses

1) To classify CER buyers according to their attitutsards and involvement in
CDM sustainability labels.

This objective can be achieved by pursuing thegerésearch questions:

e Whether the carbon market is comprises multipleugsobased on their
attitudes towards and involvement in CDM sustailitgtdabels.
We can evaluate this research question by fornmglatiypothesis 1:
Hypothesis 1: CER buyers can be classified into distinct grobpsed on
their attitudes towards and involvement in CDM airstbility labels.

e What are the key characteristics of each buyeteis
We can evaluate this research question by forrmgathe following
hypothesis:
Hypothesis 2:The buyer clusters are significantly different anganization
type; level of paid up capital; perception of SDhékts; perception of return
on investment; perception of image of the sustalityablabeling;
participation in the voluntary market; the projeciority; knowledge in the
sustainability label; the attitude towards the hostintry’s duty; and their

willingness to pay.

2) Investigate the value of SD benefits generated B (rojects through the
willingness of buyers to pay a price premium forRSEvith CDM sustainability
label.
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This objective can be achieved by pursuing thegerésearch questions:

Whether the buyers are willing to pay a price pramior CERs with CDM
sustainability label in recognition of the contrilaun to SD.

We can evaluate this research question by fornmgatiypothesis 3:
Hypothesis 3: Buyers are willing to pay a price premium for CERih
CDM sustainability label.

How much are the buyers willing to pay a price premfor CERs with

CDM sustainability Label in recognition of the cobution to SD?

3) ldentify the factors influencing buyers’ willingse® pay a price premium for
CERs with CDM sustainability label.

This objective can be achieved by pursuing thisaesh question:

What are the factors influencing the willingnessGER buyers to pay a
price premium for CERs with CDM sustainability [&be

We can evaluate this research question by fornrmgathe following
hypothesis:

Hypothesis 4: Expected SD benefits, expected return on invesimen
involvement in the GS label, importance of the @Bel, and the attitude
towards the host country’s duty are significantiated to the probability of
the willingness to pay a price premium for CERshw@iDM sustainability

label.

7.3 An Application of Cluster Analysis to Classify CERBuyers

This study will use cluster analysis to classifg ttarbon market according to buyers’
attitudes towards and involvement in CDM sustailitgblabels. Cluster analysis is a
multivariate technique, which is sometimes descriae more of an art than a science
(Ulengin et al [121]). The objective of cluster analysis is tartgion a set of objects
into two or more groups based on the similaritytlod objects for a set of specific
characteristics (Haiet al [41]). The clustering methods are broadly clasgifnto two;

namely hierarchical and non-hierarchical methodeerafichical clustering creates a
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hierarchy of a treelike structure called a dendaogrto see the relationship among
observations. The root of a dendrogram consistsa @iingle cluster containing all
observations. Hierarchical method join observationslusters until instructed to stop.
This method is often criticized because observatjomed early in the process cannot
be separated (Gloy and Akridge [35]). In contrasthe hierarchical method, a non-
hierarchical method does not create a hierarchy treelike structure. The non-
hierarchical method is frequently referred to as K¥means method. This method
assigns observations into cluster once the numbelusters to be formed is specified.
The objective of the K-means method is to partitiocases intk clusters where each
case belongs to the cluster with the nearest niathe K-means method, there will be
a maximum intergroup and minimum intragroup var@an&nalysts must decide how
many clusters they wish to obtain before starthgdalculation process of the K-means
clustering (Hairet al [41]).

In the past the hierarchical method was more popbén the non- hierarchical method,
but now the non-hierarchical method gain increasedeptability and is applied
increasingly (Hairet al [41]). Moreover, Hair et al. conclude that thendwoerarchical
method has several advantages over the hierarahietidod. The results generated by
the non-hierarchical method are less susceptibtegmutliers in the data, the distance
measure used, and the inclusion of irrelevant appnopriate variables.

In this study the K-means method is selected tesdiathe CER buyers in the market.
According to the literature discussed previoudig tarbon market appears to offer two
products: (1) CERs with CDM sustainability labedsid (2) Non-labelled CERs. CDM
projects generating non-labelled CERs pass onlystistainability test set by the host
country, while projects generating labelled CERsthpass both the sustainability test
set by the host country and another set by CDMaswaility labels. This suggests the
adoption of a two-cluster solution. Furthermores kmeans method can identify a
clear cluster structure if the number of clusterénown in advance (Haet al [41],
Jung [54], Perez and Nadal [90]). The clusteringaides and additional variables used

in cluster analysis are identified as follows:

7.3.1 Clustering Variables

Clustering variables will be used to characteriZzRCbuyers. Selecting the clustering

variables is based on an explicit theory, pastarese and practical considerations (Hair
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et al, [41]). The clustering variables can be both dgraphic variables and behavioral
variables. According to Heratt al [45], sub-groups or segments of customers can be
differentiated on the basis of shared needs, wdiféstyle, values, and behavioral
responses to information cues. Vlosklyal [136] use two variables to differentiate
buyers in the wood product industry, namely (i) diwement in environmentally
certified products and (ii) attitudes towards thmgortance of environmentally certified
products. Following Vloskyet al [136] we use these two behavioral variables as th
clustering variables. As discussed previously, #gtigly will use the GS label as the
representative of CDM sustainability labels. Theref we will measure buyers’
involvement in the GS label and attitudes towamlsnaportance of the GS label. This

was achieved by asking whether they agreed witbetfige statements:

e My organization has purchased CERs with the Gadoh@ard label in the past
year;

e If available, | would seek out CERs with the G8léindard label;

e My organization believes there is a need for théddGstandard label in the
carbon market;

e My organization believes the Gold Standard label gaarantee the sustainable
development benefits of CDM projects; and

e My organization believes the Gold Standard label ls@lp improve the CDM’s

contribution to sustainable development.

The participants gave answers on a five-point ltilseale where, 1 = totally disagree
and 5 = totally agree. This study used these fiatements as clustering variables.
Following Vlosky et al [136], key indicators of consumers’ involvemem i
environmentally certified products are: (i) behavio seek out product, and (ii) past
purchase of products. Therefore, we will use the&t ind second statements to measure
consumer involvement.

According to Vloskyet al [136], positive attitudes towards product cectifion are
translated into demand for certified products. his tstudy the attitudes towards an
importance of the GS label will represent buyedsstiousness in the SD objective of
CDM project. We will use the third, fourth, andthifstatements to measure buyers’
attitudes towards an importance of the GS label.
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Finally, we get the five clustering variables frohese statements. The answers to these
questions are presented in a five-point Likert esc@herefore, we must check if these
five statements measure the same dimension. Theb@cb alpha was used to measure
the reliability of these five statements. The resof reliability testing will be presented

with the research results.

7.3.2 Additional Variables

A set of additional variables will be used to deyeimore detailed profiles of each
buyer cluster. To determine if differences existdzhon this set of additional variables,
a cross-tabulation will be employed to identify ffiles of the two buyer clusters.
The chi-square statistic is used to determine efrg¢hare any statistically significant
differences between the two buyer clusters. Suctablas, if significant, would offer
efficient ways for developing a policy to promote toroducts that can contribute to SD
(Getzner and Grabner-Krauter [32]). Additional ahies are concluded in Table 7.1
and 7.2 below.
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Variable Name

Description

Organization type

Nominal; “1” for “Private compdany?2” for

“Government”; “3” for “Charity”

Paid up capital

Ordinal; “1” for “less than 1 milfi Euros”;
“2” for “1 — 10 million Euros”; “3” for “11 — 99
million Euros”; “4” for “100 — 499 million
Euros”; “5” for “500 — 1,000 million Euros”

“6” for “More than 1 billion Euros”

Buyers’ perception of SD benefit©Ordinal; “1” for respondents stating “TH

generated by the GS project

expected SD benefits generated by G

Standard are lower than non-labelled project”;

“2” for “The expected SD benefits generated

e
old

by

Gold Standard are the same as non-labelled

project”; “3” for “The expected SD benefits

generated by Gold Standard are higher t

non-labelled project”

Buyers’ perception of return onOrdinal; “1” for respondents stating “ROI

investment (ROI) of CERs from th
GS project

é€CERs from Gold Standard is lower than n

labelled project”; “2” for “ROI of CERs from

Gold Standard is the same as non-labe
project”; “3” for “ROI of CERs from Gold
Standard is higher than non-labelled project”

han

Df

DN-

lled

Overall image of the GS label

Ordinal; “1” for “Mernegative”; “2” for
“Fairly negative”; “3” for “Neither positive no
negative”; “4” for “Fairly positive”; “5” for

“Very positive”

Table 7.1: Additional variables for cluster profiling
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Variable Name Description

Buyers’ participation in the voluntafyNominal-Binary; “0” for “No”; “1” for “Yes”
carbon offset market

Priority for purchasing carbon credits Nominal; “idr “Private company”; “2” for

“Government”

Buyers’ knowledge in the GS label Ordinal; “1” fdNo knowledge”; “2” for
“Poor”; “3” for “Fair”; “4” for “Good”; “5” for

“Excellent”

Attitude towards the host country€rdinal; The participants asked whether they
duty to assess the sustainability |@greed with the statement; “I cannot rely on a
CDM projects host country’s criteria to assess the sustaingble
development benefits of CDM projects”; “1”
for “Totally disagree”; “2” for “Disagree”; “3”
for “Not sure”; “4” for “Agree”; “5” for

“Totally agree”

Buyers’ willingness to pay Nominal-Binary; “0” f6No”; “1” for “Yes”

Table 7.2Additional variables for cluster profiling (Cont.)

7.4 An Application of Contingent Valuation to Investigate the Value of SD
benefits

Contingent valuation (CV) is a survey-based hypitheand direct method to estimate
the monetary value of non-market resources. C\eferred to as a stated preference
method because it asks respondents to directlg sitair value. This approach asks
respondents to directly report their willingnespay (WTP) or less often willingness to
accept (WTA) compensation. Therefore, it is calleahtingent” valuation because the
respondents are asked to report their WTP or WTéntingent on a specific
hypothetical scenario and description of non-markesources. CV has been
successfully used for resources that are not exgtaim the regular market. It creates a
hypothetical marketplace where no actual transasteoe made. CV was first presented
in theory in 1947 by S.V. Ciriacy-Wantrup who sthtbat people’s preferences can be
obtained by appropriated interviews. However, £VWiacy-Wantrup never followed up

his idea. According to Kristrom [63], the first pteal application of CV was
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undertaken by a consulting company in 1958. Thimgamy asked people visiting the
Delaware Basin to report their WTP for enteringioval parks. Moreover, Kristrom
stated that the first significant academic appiocabf CV was undertaken by Robert K.
Davis in his Harvard dissertation in 1963. CurngnV is being extensively employed
in many research areas.

According to Damigot al [19], CV is the most frequently and widely apdlistated
preference valuation technique because it is thHg method available for capturing
non-use values and it produce estimates as goestiasates obtained by other direct or
indirect valuation methods. One objective of thigly is to estimate the monetary value
of SD benefits generated by CDM projects. As Yod #&wak [145] point out, the
National Oceanic and Atmospheric AdministrationanBl (NOAA) concluded that CV
can produce estimates that are reliable enougk tbdstarting point for administrative
and judicial determinations and presented sevecammendations.

As previously noted, CV is based on asking peopl€PWjuestions. Freeman [29]
defined that WTP is direct and indirect benefitslef’eloping environmental quality in
the form of money which is reported by people ia society. According to Tejam and
Ross [112], WTP is the personal value over and aloe actual cost or price of a good
or service that is assigned by a person accordirtgsther own judgment. Considering
the definition of WTP value, Hanley and Spash [d8fined that it is the sum of the
product price and an individual's consumer surpM&P values are represented by
points along a demand curve for a product or sernhNtoreover, WTP values represent
the marginal benefits of individuals at each pailing the demand curve. Figure 7.1
show WTP values. At point A, the quantity demande®1 and the price is PC. The
total WTP value is the whole area under the dentamde to the left of Q1. In other
words, the total WTP value is represented by tika &1ABO0. This value is the sum of
consumer surplus and producer revenue. The conssumglus is represented by the

triangle ABC and the producer revenue is represieoyethe area Q1ACO.
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Figure 7.1: WTP value

In economic theory, the WTP value should be appnaxely the same as the WTA
value. However, Kahnemaet al [55] found that WTA value significantly exceed \R'T
value. Tohmo [123] gave the five reasons for theRNVTA disparity: (1) people act
more cautiously in questions of WTP; (2) peoplesctjthe proprietorship connected
with WTA; (3) people’s behavior is strategic; (4gple do not want to take any risks;
and (5) income flexibility in the demand for goadgjuestion is large.

The advantage of the CV approach is that it candeel to estimate the monetary value
of non-market goods and services that cannot besumed through other techniques
(Tejam and Ross [112]). However, this method hamesmoteworthy limitations.
Firstly, Evenson and Santaniello [28] find that (B¢ approach is susceptible to two
types of bias — hypothetical bias; and strategas.bHypothetical bias typically occurs
when the respondents are unable to accuratelysatisegis WTP. This is because they
have limited prior experience with the non-marketod) or service. Considering
strategic bias, it occurs when the respondentdelgliely understate or overstate the
true value they place on the non-market good anicrAn underbid may be indicative
of the fact that someone isn’t willing to state &igual value for a resource because he

believes it should be available at no cost. An bikemight represent a respondent’s
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strategy to give a higher than reality price to sthing in hopes that the inflated
response will influence the final results of thevay (Basiliet al [5]). Secondly, the
CV approach can be very expensive and time-congurbecause of the extensive
survey work.

Since the SD objective of the CDM is not given anetary value, CV is chosen as a
valuation method in this research. An applicatiérC¥ to find the monetary value of
SD benefits of the CDM is so far very limited. T@drave been only two studies that
have employed CV to investigate willingness to mayrice premium for CERs in
recognition of SD benefits. These studies were gotadl by Asuka and Okimura [4]
and Sterket al. [105]. Asuka and Okimura conducted a survey | ¢arbon market
with 82 usable questionnaires from CER buyers. Asakd Okimura found that quality
of CERs is determined by three aspects: (1) ri€kstechnologies; and (3) project’s
contribution to SD. This study revealed that th#imgness to pay a price premium for
CERs in recognition of SD benefits and country msds low. However, WTP value for
SD benefits stand for only an improvement of thealoenvironment in the host
countries, the study failed to consider all SD atpeThis study showed that
willingness to pay a price premium for an improveinef the local environment was
0.254 per tonne of C@. Moreover, the WTP value reported by this study mot be
consistent because they did not give a clear deimiof CERs used in the WTP
guestion. In this study CERs may come from labe(#2M projects or non-labelled
CDM projects. Consequently, some buyers may refhair WTP in recognition of
labelled CERs, whereas some buyers may report WdiP in recognition of non-
labelled CERSs. In reality labelled CERs can att@agirice premium more easily than
non-labelled CERs. Therefore, the WTP question us#us study was inappropriate.
More recently, Sterlet al. [105] conducted a survey of the demand for GS €BRI
buyer's willingness to pay a price premium for GERS. Sterket al sent
guestionnaires to 55 carbon credit buyers in thapt@ance market and got 17 usable
guestionnaires. When given the first question —s‘itee buyer purchased GS-labelled
CERs or would be interested in doing so?”, onlyu§drs (35%) answered “Yes” and
the remaining 11 buyers answered “No”. These 6 fsuyere then asked to report their
WTP — “What level of premium on the normal CER prltas been paid or would the
buyer be willing to pay in relative and absoluterts?”. These buyers reported their
WTP value ranging fron@ 1 to€ 7 per tonne of Cg. Finally, Sterket al concluded
that a premium of 5% — 25% for GS CERs is possiié the tendency to pay a price
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premium for GS CERs exists. However, a price premiior GS CERs varies widely. A
price premium for GS CERs reported by Stetlal may not reflect the monetary value
of SD benefits. This is because there are manynsa® pay a price premium for GS
CERs such as high SD benefits, low Post-Kyoto rigk; methodology risk, etc. The
Post-Kyoto risk is the risk that some CDM projegtds such as HFC, PFC, etc. may
not be illegible to qualify as CDM project activiip the Post-Kyoto, whereas the
methodology risk is the risk that some methodolegrey not be used to demonstrate
additionality and assess the sustainability of COgvbjects in the Post-Kyoto.
Consequently, some buyers may pay a price premius$ CERs because of the low
Post-Kyoto risk, not SD benefits. The WTP questisaed in this research was therefore
incorrect.

It is clear that the CV questions used in these $twamlies were inappropriate. This
affected the WTP value. Moreover, these studies i investigate the factors
influencing the probability of the willingness taypa price premium. The Steek al
study also relied on a very small number of respotal Therefore, there is clearly a
need for more research to employ CV to investigalléngness to pay a price premium

for CERSs in recognition of SD benefits.

7.4.1 An Econometric Model of Willingness to Pay

CV is applied to measure the WTP value by employsogvey questions to elicit
buyers’ stated preferences for CDM sustainabibiyels. Therefore, the willingness to
pay question plays a significant role in the accyraf WTP value. In an exploring
WTP for carbon offset certification and co-beneéitaong high-flying young adults in
the UK, MacKerron [69] found that the WTP value s@&d in this research is
overestimated and cannot be implemented becauseadkienum bid level designed in
this research was set too low. The result show ttietmean WTP is around £24 per
person per flight which is higher than the highaste presented to respondents (£20).
This implies that the maximum bid level was set lim@, which unfortunately was not
detected during piloting; that the WTP distributibkerefore has a ‘fat tail’; and that the
WTP measure could thus be overestimated. This n@seasult implies that we should
carefully design the WTP question to elicit the ésy WTP. Kotchen and Reiling [62]
suggested that the valid CV questions of the WTBtnmelude three components: (1) a

detailed description of the resource to be valuleduding the initial and alternative
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conditions of the hypothetical scenario; (2) thexfand frequency of payment; and (3)
how respondent are asked their WTP (the formateefWTP question). This research
tries to design the WTP question which is base&otthen and Reiling. The chosen
format for the WTP question is a payment card wipobvides CER buyers with an
array of potential WTP amounts ranging from zeredme large amount. Buyers will
be presented with the following values in the paynuard:€0.10,€0.20,€0.30,€0.40,

€0.50, €0.75, €1.00, €1.50, €2.00, and other. It is supposed that the adjacefPW
values on a payment card represent the ranges d? WAlues containing the true
underlying WTP of the buyer. A binary logistic regsion will be used to evaluate
factors influencing the probability of WTP. A biryalogistic regression is appropriate
when the dependent variable to be evaluated isarpvariable [1,0]. The WTP model
is set up in a binary logistic regression where diependent variable is the natural

logarithm of an odds ratio in favour of willingnesspay a price premium:

In Pi =Y :Bo + B]_X]_ + B2X2 + B3X3 + ... + ann

Where
Pi = the probability of being willing to pay
1- Pi = the probability of not being willing to pay
Bn = the estimated coefficient
Xn = an independent variable
Pi | = Odds ratio
1-Pi

Therefore, a binary regression creates the equadienplore the statistical relationship
between the probability of the willingness to pagrece premium and the independent
variables. The regression analysis aims to seelwitors might contribute positively
and negatively to the probability of the willingse® pay a price premium for the GS
label. The dependent variable, willingness to pagriae premium, is dichotomous,

coded O (unwillingness to pay) or 1 (willingnesay).
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7.4.2 The Independent Variables

There have been no studies identifying the factoflsencing the probability of the
willingness to pay a price premium for CERs with l@Bustainability labels. The
research presented in this thesis attempts toifge¢hbse factors. In this research, the
WTP for CDM sustainability labels is modeled andtitdd through a survey. The
conceptual model of buyers” WTP for CDM sustain&pilabels incorporates five
independent variables: expected sustainable dewelop benefits (ExpectedSD),
expected return on investment (ExpectedROI), inmoignt in the Gold Standard label
(Involvement), importance of the Gold Standard lal®portance), and the attitude

towards the host country’s duty (Attitude).

7.4.2.1Expected sustainable development benefits:

According to Nussbaumer [80], CDM projects with taugability labels can generate
more SD benefits than non-label projects. Highepeekations for sustainable
development benefits generated by CDM sustainghéibels will lead to a higher
probability of the willingness to pay a price premi. There was still not enough
information about the possible relationship betwexpected SD benefits and the
probability of the WTP. Thus, this variable is ndéd to determine whether expected
sustainable development benefit has an influendb@probability of the WTP.

7.4.2.2 Expected return on investment:

In the carbon market, CER buyers can use CERs tt their own Kyoto targets

alternatively they can sell CERs in the emissioadittrg market for speculative

purposes. The objective of buying CERs is not dalyneet the Kyoto obligation, but

also to make profit through the emission tradingkei Therefore, some CER buyers
may expect to gain profit through the carbon marketexploring the willingness of

consumers to invest in “green shares”, Getzner Grabner-Krauter [32] found that

higher expectations for the return on investmeridl¢o a higher probability of

investment in “green shares”. Therefore, it is opable to assume that buyer’s

perception of ROI has an influence on the probighai the WTP.
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7.4.2.3Involvement in the Gold Standard label:

As previously noted in the clustering variablese tkey indicators of consumers’
involvement in environmentally certified productg:a(i) behavior to seek out product,
and (ii) past purchase of products. Therefore,\thrgable is measured as the sum score
on a multi-item scale consisting of questions 16 ah in the questionnaire. According
to Vlosky [136], a time and effort expended in fmgl and buying environmentally
certified products are translated into a desiratoleast a willingness to pay a price
premium for environmentally certified products. Mover, Vlosky found that there is a
positive relationship between consumer involvemantenvironmentally certified
products and willingness to pay a price premiumeiovironmentally certified products.
Thus, this variable is included to determine whetreinvolvement in the GS label has
an influence on the probability of the WTP.

7.4.2.4importance of the Gold Standard label:

As previously noted in the clustering variables, smeate three questions (question 12,
13, 14) to measure buyers’ attitudes towards thpoance of the GS label. Therefore,
this variable is measured as the sum score on &-iteah scale consisting of questions
12, 13 and 14. In exploring the willingness of aamers to pay a premium for
environmentally certified products, Vlosky [136]ufed that there was a positive
relationship between consumer perception of enwmemal importance and their
willingness to pay a premium for environmentallytiéed products. Therefore, it is
reasonable to assume that an importance of theaB&8 has an influence on the
probability of the WTP.

7.4.2.5The attitude towards the host country’s duty:

As previously discussed in Chapter 5, Erion [26§ @urian [10] found that host
countries cannot guarantee the SD benefits of CDMepts. However, the buyer’s
perception of the host country’s duty may not be ffame as Erion and Burain’s
conclusion. Buyers who do not trust in the hostntgls duty to assess the CDM
projects will try to find additional standards toiggantee the sustainability of CDM
projects. Buyers with negative attitude towardshbst country’s duty may pay a price
premium for the GS label which can guarantee a lgghlity of CDM projects in
addition to the low requirements given by the hamintry. Therefore, this variable is

included to determine whether the attitude towalus host country’s duty has an
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influence on the probability of the WTP. This véi@is measured as the sum score on

a multi-item scale consisting of questions 15 afid 1

Based on these five variables, we therefore hysathe

Hypothesis 4: Expected sustainable development benefits, exgeceturn on
investment, involvement in the Gold Standard labeportance of the Gold Standard
label, and the attitude towards the host countdyity are significantly related to the
probability of the willingness to pay a price premifor CERs with CDM sustainability

label.

7.5 Survey design and data Collection

A survey is designed to collect information fromRECBuyers in the carbon market. The
lists of CER buyers are taken from the UNEP Ris@MZJI Pipeline Analysis and
Database. However, this database provides onlgahee of companies, not the name of
responsible persons and their E-mail address. @heea of responsible individuals are
taken from the PDDs of CDM projects. Eliminatingmgancorrect E-mail and postal
address in the PDDs, resulted in a usable lisB&flfuyers, as of May 2009. The unit of
measurement in this research is the organizatiointhe individual, so one respondent
represents one organization in the carbon marketa®¥ed that participants answer the
questions from the perspective of their organizatio

A draft questionnaire was developed after a thdnoligprature review. This draft
guestionnaire was refined after a review by 3 carbedit traders at EU companies.
The final questionnaire comprises two parts (sepefydix A). The first part is designed
to investigate the respondents’ demographic inftiona and the respondents’

perceptions of the sustainability of CDM projects:

e Demographic information: organization type, natidgaof organization,
experience in the carbon market, the paid up dagitawledge in the GS label,
and patrticipation in the voluntary carbon market.

e Perceptions of the sustainability: overall image¢he GS label, project priority
for purchasing carbon credits, ROI of the GS laliplvement in the GS label,
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attitude towards an importance of the GS label, aititlde towards the host

countries’ duties to assess CDM projects.

The second part is designed to investigate the tapngalue of SD benefits of CDM
projects through WTP. In the second part the WTRstjonnaire uses a two-step
approach. Respondents are first asked whetheratteewilling to pay a price premium

as follows:

“There are many reasons to buy Gold Standard CER®& s$ high sustainable
development benefits, low Post-Kyoto risk, low wadthogy risk, etc. However, this
guestion will consider only the sustainable develept benefits. Would your
organization be willing to pay a price premium genne of CQe for CERs from the
Gold Standard label in recognition of its contritmrt to sustainable development? (This
price premium given will stand for only the sustdile development benefits, not

including other benefits such as low Post-Kyoté,riew methodology risk, ett.)

Those who refuse to pay a price premium are askejve the reason for that choice.
Those who agree to pay a price premium are thegdask follows:

“If you answeredES to question 1, what is the maximum amount you avbelwilling
to pay as a price premium per tonne of £@or CERs with the Gold Standard Laloel

recognition of the contribution to sustainable depenent? Assume the current CER

price, without any premium, &10.00 per tonne of C@.

[11.€0.10tCQe [12.€0.20tCQe L[I3.€0.30/tCQe [I4.€0.40/tCQe
[15.€0.50/tCQe [16.€0.75/tCQe [17.€1.00tCQe [l 8.€1.50/tCQe
[19.€2.00/tCQe [ 10. Other ?

Moreover, they are asked to give the reason fdingiless to pay. Finally, we provide
the space for participants to give the qualitatiwenments for this survey. Respondents

required approximately 15 minutes to complete gjuisstionnaire.

An online survey method was chosen to collect tlata.d Online questionnaires
(http://www.kwiksurveys.com/online-survey.php?syize=OKJHK_f437b2ba) were
sent to these buyers between September and Nov@®0@r Online survey has several
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advantages: it is inexpensive, it does not sufi@mfinterviewer bias, and respondents
are likely to feel more comfortable answering sevesiquestions (MacKerroet al
[69]). In order to increase the response rate, flexerl anonymised research results and

entry in a free prize draw to the participants.

7.6 Data Analysis

SPSS (Statistical Package for the Social Scienwes) used for data analysis. The

statistic methods applied in the analysis are bevs:

1) Analysis of organizational characteristics by usipgrcentage, means, and
standard deviation to explain general charactesistf sample group.

i)  Classifying CER buyers according to their attitutt®sards and involvement in
CDM sustainability labels by using K-means method.

lii)  The analysis to find the validity of the two cluss®lution by using hierarchical
method and discriminant analysis.

iv) Analysis of the differences between the two buyesters based on a set of
additional variables by using a cross-tabulatioth e chi-square statistic.

v) The analysis to find the willingness to pay a pripeemium for CDM
sustainability label by using CVM to find mean betwillingness to pay which
was retrieved from the questionnaire.

vi) Analysis of the relationship between independentiabdle and dependent
variables by using binary regression to examinechvifiactors might contribute
positively and negatively to the probability of tiellingness to pay a price

premium for the Gold Standard label.
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Chapter 8

Research Results: Classifying CER Buyers and Willigness to Pay a Price
Premium for CDM Sustainability Label

8.1 Introduction

This Chapter presents the research results from stiveey conducted between
September and November 2009. Online questionnamee sent to the list of 295
buyers which can be found in UNEP-Risoe websitee Thit of measurement in this
research is the organization, not the individua, acne respondent represent one
organization in the carbon market. We suggestet ttiea participants answered the
questions from the perspective of their organizatio order to increase the response
rate, we offered anonymised research results amy é@n a free prize draw to the
participants.  With a response rate of 40% the esurngenerated 117 valid
questionnaires. The numbers of the usable questi@mis higher than those found in
previous research. Exploring the price premium@&M credits, Asuka and Okimura
[4] conducted a survey in the carbon market withu8able questionnaires from CER
buyers. Lappalainen [64] conducted a survey ingastig carbon offset practices of EU
companies receiving 47 usable questionnaires. Mecrently, Sterk et al. [105]
conducted a survey of the demand for GS CERs ayeérisuwillingness to pay a price
premium for GS CERs. Sterk et al. sent questiorsdw 55 carbon credit buyers in the
compliance market and received only 19 usable ouestires. The characteristics of
our 117 respondents will be presented in the neotian.

This chapter first describes the organizationarattaristics of respondents. Secondly,
we present the results of cluster analysis. Negtdwgcuss the outcomes related to the
answers to the questions on WTP for the Gold Standarbon credits. Finally, we

present the results of econometric estimations.

8.2 The Reliability of Questionnaires

As discussed in the research methods, we must dhebk five statements used as

variables in cluster analysis and regression aisaipeasure the same dimension. The
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Cronbach alpha was used to measure the relialufitthese statements. These five

statements are shown in Table 8.1.

Does your organization agree or disagree withaleving statements: (question 10-14)

10. My organization has purchased CERs from Gold Stahiddel in the past year.

11. If available, | would seek out CERs from Gold Stamtlabel.

12. My organization believes there is a need for Gath8ard label in the carbon
market.

13. My organization believes Gold Standard label caargntee the sustainable
development benefits of CDM projects.

14. My organization believes Gold Standard label cdp heprove the CDM’s

contribution to sustainable development.

Table 8.1: The statements are evaluated by the Cronbach thetho

Cronbach alpha is a coefficient of reliability.istcommonly used as a measure of the
internal consistency or reliability of a psychonmettest score for a sample of
examinees. It measures how well a set of variablesems measures a single, one-
dimensional latent aspect of individuals. Nunn@8§] suggested that a Cronbach alpha
greater than 0.70 demonstrates a high reliabili@hurchill [16] and Robinson [97]
suggested that a cut off point of 0.6 is used asmimimum. The Cronbach alpha for
these five statements was 0.862, representingharbi@bility. Therefore, all these five

statements were used for cluster analysis.

8.3Demographic and Organizational Characteristics of Rspondents

8.3.1 Nationality and Type of Organization

Table 8.2 show the information on the nationalitg @rganization type of respondents.
In this study the majority of participants were &wean organizations (55.56%),
distantly followed by Japanese organizations (1%07S and Canadian organization
(11.11%), Multinational organizations (11.11%), aAdstralian and New Zealand
organizations (7.69%). Although the US has nofieatithe Kyoto Protocol, we include

the US organization in this survey. This is becaigeU.S. can buy emission permits
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from the members of the Kyoto Protocol for meetitsgemission reduction targets
under the US cap-and-trade programs (see 6.1.3)aidlg, there are no regulations
which prohibit members of the Kyoto Protocol frorellidg emission permits to
nonparty countries. Thus, the United States canaaca buyer of emission permits.
Regarding organization type, the majority of paptnts were private organizations
(86.33%), distantly followed by governments (7.69%6)d charities (5.98%).

Number | %
Nationality
Europe 65 55.56
Australia&New Zealand| 9 7.69
USA&Canada 13 11.11
Japan 14 11.97
Multinationality 13 11.11
Other Coutries 3 2.56
Total 117 100
Organization Type
Private Organization 101 86.33
Government 9 7.69
Charity 7 5.98
Total 117 100

Table 8.2: Nationality and organization type

8.3.2 Organization’s Experience in the Carbon Market

Table 8.3 provides information on organization’pesence in the carbon market. The
table shows that most participants have 3 yearsxpkrience in the carbon market
(19.66%)), followed by companies with more than 8rgeof experience (17.95%). Few
of them have 7 years and 8 years experience ircdiegon market at only 4.27% and

1.71% respectively.
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Experience Number %

1 year 6 5.13
2 years 15 12.82
3 years 23 19.66
4 years 17 14.53
5 years 16 13.67
6 years 12 10.26
7 years 5 4.27
8 years 2 1.71
More than 8 years 21 17.95
Total 117 100

Table 8.3: Organization’s experience in the carbon market

8.3.3 The Paid Up Capital

A question concerning the paid up capital is applaonly the participants in the group
of private organizations. The paid up capital ie &timount of money that has been
received by shareholders who have completely pardtlieir purchased shares. A
classification of the participants by paid up capifTable 8.4) indicated that most
participants were companies with paid up capitas lthan 1 million Euros (38.62%)
and between 1 — 10 million Euros (20.79%). The cammgxs with paid up capital of
more than 1 billion Euros accounted for 18.81% Ibparticipating companies. Few of

them were companies with paid up capital betwedn-50,000 million Euros (3.96%).

148



The Paid Up Capital Number %
less than 1 million Euros 39 38.62
1 - 10 million Euros 21 20.79
11 - 99 million Euros 12 11.88
100 - 499 million Euros 6 5.94
500 - 1,000 million Euros | 4 3.96
More than 1 billion Euros 19 18.81
Total 101 100

Table 8.4: The paid up capital

8.4 Participation in the Voluntary Carbon Market

According to World Bank [143], participation in theluntary carbon offset market
reflects a positive attitude towards the environitn@onsequently, this study use firm’s
participation in the voluntary carbon offset marketassess if participants were aware
of climate change. The participants were asked taiheir participation in the voluntary
carbon market, Has your company purchased carbon credits for tffge its own
emissions in the voluntary carbon offset mdrk&8.33% of the participants have
purchased carbon credits from the voluntary cariftset market (Table 8.5). In other
words, they have purchased carbon credits from blo¢h compliance market and
voluntary market. However, the majority of the papants have participated in only
the compliance market. With respect to the natibnalf organization Australian and
New Zealand organizations were becoming more aniacémate change. More than a
half of participants of these three countries (78%ye purchased carbon credits for
offsetting their own emissions in both the compiammarket and voluntary market.
Regarding organization type, charities were moraravof climate change than other
organization types. 43% of charities had purchasadon credits from both the

compliance market and voluntary market.
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Participation in the Voluntary Market Number %

No Participation 78 66.67
Participation 39 33.33
Total 117 100

Table 8.5:Participation in the voluntary carbon market

8.5 Ethical Purchasing Policy for Carbon Credits

There is a widespread perception that industrialgyajects (HFC, N20O, PFC projects)
can deliver huge volumes of CERs, so they cancat€&R buyers to invest in them.
However, these prejects cannot create many jobsaksadcannot contribute directly to
community development (Erion [26], Kolshus [59], dlaelowa [74]). So carbon
credits generated by the industrial gas projegisesent low quality carbon credits in
term of the SD benefits. Currently, the carbon raaik worried about these buyers’
behavior. Erion [26] recommend CER buyers to apply ethical purchasing policy”
for purchasing carbon credits in the complianceketarAccording to Erion, an ethical
purchasing policy will give the first priority toadon credits generated by the
renewable energy projects and give the last pyiaatcarbon credits generated by the
industrial gas projects (HFC,.0, PFC projects). This policy will make organizaso
purchase carbon credits from project with high ®&Ddiits.

In this study we use the project priority for pussing carbon credits to represent the
organization’s ethical purchasing policy. This stuavill assess whether the
organizations purchase CERs in accordance with thica¢ purchasing policy.
Therefore, the participants were asked/hat is your first project priority between the
renewable energy projects and the industrial gagguts (HFCs, PFCs, N20 project)
in purchasing carbon credits?Finally, the result showed that nearly all orgahas
gave the first priority to carbon credits generatgdthe renewable energy projects
(Table 8.6). We received 116 usable valid quesaoes for this question because one
respondent report that his company has no pridoty purchasing carbon credits.
91.38% gave the first project priority to the readNe energy projects, whereas the
remaining 8.62% gave the first project priority tfoe industrial gas projects. One

participant states that tvould choose to buy carbon credits from my ownhdf positive

150



projects excluding the industrial gas proje%'tsThese comments from respondent also
clearly represent that this buyer is concerned wighSD benefits generated by projects.
This result implied that CER buyers were becomingranconcerned with ethical

behavior in purchasing carbon credits. So the tesnhy make the carbon market to be

less worried about the ethical behavior of CER b&lye

Project priority Number %

the renewable energy projects 106 91.38
the industrial gas projects 10 8.62
Total 116 100

Table 8.6:Project priority

Although the industrial gas projects (HFC,QN PFC projects) dominated the carbon
market as discussed in Chapter 6, this researciit iegply that the proportion of the
industrial gas projects in CDM market is decreasifignis is because many
organizations increasingly prefer to purchase aaxredits generated by the renewable
energy projects than those generated by the indugtrs projects. Therefore, this result

shows an optimistic trend in the distribution of K[project type in the future.

8.6 An Overall Image of Gold Standard Label

In this study, “overall image” refer to CER buyersverall perceptions of CDM
sustainability labels, formed by processing infdiioraand by prior knowledge about
CDM sustainability labels. To investigate the carlboarket’'s general view of the Gold
Standard label, the participants were asked tcsasteimage and the possible answers
to select from very negative, fairly negative, heit positive nor negative, fairly
positive, and very positive. The results show tatoverall image of GS label was
fairly positive with a mean score of 4.04 (Tabl& &nd 8.8). 53.85% of participants
viewed that an overall image was fairly positivel &6.5% of participants viewed that
an overall image was very positive. Few of thend§20) viewed that an overall image

was fairly negative. More clearly, no participamtwed that an overall image was very

Author’s survey.
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negative. The GS label has the strength in its @naigh an optimistic view reported by

more than 75% of buyers.

Number %
Very negative - -
Fairly negative 3 2.56
Neither positive nor negative| 20 17.0¢
Fairly positive 63 53.85
Very positive 31 26.50
Total 117 100

Table 8.7:An overall image of Gold Standard label

Statistical Result  |Score
Mean 4.04
Std. Deviation 0.736
Minimum 2
Maximum 5

Table 8.8: Statistical results of an overall image of Goldrstard label

8.7Buyers’ Knowledge in CDM Sustainability Labels

Increased product knowledge also plays a positle an whether consumers believed
the net benefits of product (Wheeler [139]). Theref one would expect that people
with excellent knowledge of CDM sustainability lébewill be confident with the
benefits of buying carbon credits from accreditedjgrts. This study will explore
buyers’ knowledge of CDM sustainability labels ksing the Gold Standard (GS) and
the Climate, Community, and Biodiversity AlliancéaBdard (CCB Standards) as case
studies. Moreover, we will investigate whether bsydknowledge in each label are
substantially different. In other words, we willvestigate whether buyers’ knowledge
in the GS differs from those in the CCB Standafdss study followed Wheeler [139]

to use buyers’ self-perception of their own knowedis a proxy for knowledge. The
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respondents were asked to conduct the self-assessintheir knowledge in the Gold
Standard and the CCB Standards. The possible assteerselect are from no
knowledge; poor; fair, good; and excellent. Thisymat reflect their true knowledge.
However Wheeler concluded that we can trust thevkedge given by self-assessment
because there was a high correlation between tlevikdge derived from a test
question and the knowledge derived from an indiaiguself-perception. Moreover, a
test question may make CER buyers feel uncomfataiih the score they get from the
test and CER buyers cannot spend too much time lot af test questions, so it is

impossible to design a test question with rightvoong answe4r. When asked about

their knowledge in the GS, 43.59% have good knogédd label, while 4.27% have no
knowledge in this label (Figure 8.1). The majordf buyers have a high level of

knowledge in this label with a mean score of 3.b6&b{e 8.9).

On the other hand the majority of buyers have a llewel of knowledge in the CCB

Standards with a mean score of 2.53 (Table 8.9 eM&sked about their knowledge in
the CCB Standards, 25.64% have no knowledge inl lahd 24.79% have poor

knowledge. Only 4.27% have excellent knowledgehim €CB Standards (Figure 8.1).
The results clearly showed that buyers have bkttewledge in the Gold Standard than
knowledge in the CCB Standards.

To investigate statistically the differences of theyers’ knowledge in these two labels,
we applied the Paired Samples T-test, the paramsit for testing the differences

between the means of two variables. This hypotlesie written as:
Ho: On average there is no difference between thevkatge in the two labels.
Hi: On average there is a difference between the latge in the two labels.

The analyzed results clearly show that the diffeesrbetween buyers’ knowledge in the
GS and those in the CCB Standards are statistisgjhjificant at the 99% confidence
level (Table 8.10). Moreover, there is also a gligbsitive correlation between the
knowledge in the two labels. The correlation ististigally significant at the 99%
confidence level (Table 8.11). This means that uyeho have a high level of
knowledge in the GS also have a high level of kealgk in the CCB Standards.

Interviewed with Mr.Boonrod Yaowapruek, Carbondeaat Eneco Energy Trade.
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Knowledge in CDM sustainability labels

50.00% 43.59%
9 40.00% 33:34%
é 30.00% +—25-64% 547906 24
%_f 20.51%
8 20.00% - 12829
ke
L 10.00% -4 4
0.00% .
No Poor Fair Good Excellent
know ledg | know ledg | know ledg | know ledg | know ledg
@ Gold Standard 4.27% 5.98% | 33.34% | 43.59% | 12.82%
m CCB Standards | 25.64% | 24.79% | 24.79% 20.51% 4.27%

Level of knowledge

O Gold Standard

B CCB Standards

Figure 8.1: Knowledge in CDM sustainability labels

Std.
Mean N Deviation
Knowledge in the Gold Standard 3.55 117 .942
Knowledge in the CCB Standards 253 117 1.200

Table 8.9: Statistical results of knowledge in Gold Standaakel

Mean | Std. Std. 99% Confidence | t df Sig. (2-
Deviation | Error | Interval of the tailed)
Mean | Difference
Lower Upper
Knowledge in Gold 1.02 | 1.320 122 |70 1.34 |8.338 |116 |.000
Standard
Knowledge in CCB
Table 8.10:Paired samples test
N Correlation | Sig.

Knowledge in Gold Standard & Knowledge in CCH 117 |.260 .005

Table 8.11:Paired samples correlations
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8.8Involvement in the Gold Standard Label

To investigate buyers’ involvement in the GS laltle® participants were given the two
statements to consider. The participants must theeanswer on a five-point Likert
scale. When given the first statementMy’ organization has purchased CERs from
Gold Standard label in the past yéa47.01% of respondents totally disagreed with the
statement, 25.64% disagreed, 12.82% totally agi&&8% agreed, and 5.98% not sure
(Table 8.12). The mean score was 2.15 for thisestant. Considering the second
statement —If available, | would seek out CERs from Gold Staddabel’, 30.77% of
respondents agreed with this statement, 21.37%su, 18.8% disagreed, 17.09%
totally agreed, and 11.97% totally disagreed (T&0le). The mean score was 3.22 for
this statement. The results showed that mostggaatits have not purchased CERs
from GS label. However, most participants haveransf intention to buy CERs from
GS label in the future.

Survey statement Totally | Disagree Not Agree Totally | Meanon | S.D.
Disagree Sure Agree the Likert
scale
My organization has 47.01% 25.64% 5.98% | 8.55% | 12.82% | 2.15 1.42
purchased CERs from | (55) (30) @) (10) (15)

Gold Standard label in

the past year.

If available, | would seek 11.97% 18.80% 21.37% | 30.77% | 17.09% | 3.22 1.27
out CERs from Gold (14) (22) (25) (36) (20)
Standard label.

Table 8.12:Involvement in the Gold Standard label

8.9 The Attitude towards an Importance of the Gold Stamlard Label

To investigate buyers’ attitude towards the impaeeaof the GS label, the participants
were asked whether they agreed with the threenséaits. WWhen the participants were
asked, Does your organization agree or disagree with tlsgtement — “My
organization believes there is a need for Gold &#ad label in the carbon market”
39.32% of participants agreed with this statem2dat/9% totally agreed, 17.09% not
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sure, 11.11% disagreed, and 7.69% totally disag{€alle 8.13). The mean score was
3.62 for this statement. The results clearly inidahat most buyers believed that there
is a need for the GS label in the carbon markenst@iering the second statement\vy*
organization believes Gold Standard label can gnéea the sustainable development
benefits of CDM projects37.61% of respondents agreed with this statep&h79%
not sure, 17.09% totally agreed, 12.82% disagraed,7.69% totally disagreed (Table
8.13). The mean score was 3.44 for this staten@garding the last statement My
organization believes Gold Standard label can helprove the CDM’s contribution to
sustainable developmén#d7.01% of respondents agreed with this statep2hf2%
not sure, 17.95% totally agreed, 6.84% disagreed,598% totally disagreed (Table

8.13). The mean score was 3.64 for this statement.

All these results clearly showed that most buyergehan optimistic view on the GS
label. In the viewpoint of buyers the GS label isryw important in terms of its

contribution to SD. Most buyers have a positivéwade towards the GS label.

Survey statement Totally | Disagree Not Agree Totally | Meanon | S.D.
Disagree Sure Agree the Likert
scale
My organization believes 7.69% 11.11% 17.09% | 39.32% | 24.79% | 3.62 1.19
there is a need for Gold | (9) (13) (20) (46) (29)

Standard label in the

carbon market.

My organization believes 7.69% 12.82% 24.79% | 37.61% | 17.09% | 3.44 1.15
Gold Standard label can| (9) (15) (29) (44) (20)
guarantee the sustainable
development benefits of

CDM projects.

My organization believes 5.98% 6.84% 22.22% | 47.01% | 17.95% | 3.64 1.05
Gold Standard label can| (7) (8) (26) (55) (22)
help improve the CDM'’s
contribution to

sustainable development.

Table 8.13:Buyers’ attitude towards an importance of the Gatandard label
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8.10 Classification of CER Buyers by Cluster Analysis

The results of a literature review indicated tlhred tarbon market is separated into the
two segments. Consequently, we used the two-clgsietion for K-means clustering.
However, we firstly applied the hierarchical methodfind the appropriateness of the
two-cluster solution and after classifying the nsyley the K-means method we applied
a discriminant analysis to recheck the appropregsrof this solution.

The hierarchical method was first performed to &ea hierarchy in the form of a
treelike structure called a dendrogram to see éfaionship among observations. By
the hierarchical procedure, the dendrogram clearfigested that the two clusters would
be appropriate for this study (see Figure 8.2).r&loee, the two-cluster solution was
used as the starting process for K-means clustering

Height Cluster 1 Cluster 2

4 —]

ﬁ T

Figure 8.2: Jointing-tree cluster analysis output: Dendrogram

The K-means clustering was performed using the €iustering variables measuring
buyers’ involvement with SD labels and buyers'taties towards labels as independent
variables. Finally, two clusters of the CER buyeese identified. These clusters varied
with respect to buyers’ attitude towards and ineatent in the GS label.

After clustering the buyers into two groups, wefpened a discriminant analysis to

investigate whether the two-cluster solution wagrapriate and whether these two
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clusters were really homogenous within clusters alifierent between clusters.
Discriminant analysis was used with cluster mentbpras the grouping variable and
the five clustering variables as the independemtalbbes. The results showed that
95.7% of the original clustered cases were cofrectassified (See Table 8.14)

confirming that the two-cluster solution is valid.

Actual group Total Predicted group membership Percentage correct
Cluster 1 Cluster 2

Cluster 1 55 51 4 92.7%

Cluster 2 62 1 61 98.4%

Overall percentage 95.7%

Table 8.14:Classification table

Table 8.15 shows means of final cluster centers #&d significance testing of
differences between cluster centers. For eacherluthte mean values of the five
clustering variables were provided along with thevariate F ratios and levels of
significance comparing the differences betweendiuster means. Means of all five
clustering variables were significantly differerétlveen the two clusters at the 0.01
level using the univariat& test (see Table 8.15). These results ensure lieatwo
groups are truly distinctive. Therefore, the meahasll five clustering variables were

used to interpret and name the segment.
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Summary of means of final cluster centers

Clustering variables

Cluster

1 (n=55)

2 (n=62)

Significance

(1) My organization has purchas
CERs from Gold Standard label in t

past year.

20.652

he

-0.579

70.677

0.000

(2) If available, I would seek oy
CERs from Gold Standard label.

110.725

-0.643

101.986

0.000

(3) My organization believes there ig
need for Gold Standard label in t

carbon market.

8.696
he

-0.617

87.748

0.000

(4) My organization believes Gold).634

Standard label can guarantee
sustainable development benefits

CDM projects.

the
of

-0.563

64.634

0.000

(5) My organization believes Go

d0.639

Standard label can help improve the

CDM’s contribution to sustainable

development.

-0.567

66.093

0.000

Table 8.15:Results of cluster analysis for CER buyers

‘—0— cluster 1 —m— Cluster 2 ‘

0.8

06 ment 1

0.4

0.2

nt 3

tement|5

-0.2

Final cluster centers
o

-0.4

06 %ﬁm‘mﬁﬁMS

-0.8

Cluster variables

Figure 8.3: Mean values of clustering variables
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8.10.1 Cluster 1: Buyers Favouring CERs with Sustainapiliabels

Members of Cluster 1 have higher mean scores aatbslsistering variables than those
of Cluster 2 (see Figure 8.3), showing that thisugrhas strong preference for the GS
label. Consequently, this cluster containing 55 dsly(47% of respondents) was
described abuyers favouring CERs with sustainability lab&ltese buyers require the
additional standard to ensure the sustainabilitbM projects. Considering buyers’
involvement in the GS label: most buyers who hawelpased CERs from the GS label
in the past were in Cluster 1 and 84% of buyerthis group have strong intentions to
purchase GS labelled CERS in the future. There amg one buyer in Cluster 2 who
had purchased CERs from the GS label. Regardingerbuttitudes towards the
importance of the GS label; 95% of buyers in thisug believed that there is a need for
the GS label in the carbon market. Moreover, 84%uyers in this group believed that
the GS label can guarantee the SD benefits of Cdjegts. Finally, a high level of
buyers in this group (93%) believed that the GSllatan help improve the CDM’s
contribution to SD. These results strongly confidnkat buyers in this group have a
positive attitude towards an importance of the @RBel. Of this group, they had an
average of 4.9 years of experience in the carbaketa60% were European, followed
by US and Canadian (12.73%), and Multinational nizgtions (9.09%).

8.10.2 Cluster 2: Buyers Favouring Non-Labelled CERs

Members of Cluster 2 gave low scores to all clustewvariables, showing that this

group had a low preference for the GS label. Tloeeefthis group was described as
buyers favouring non-labelled CERJhis cluster contained 62 buyers (53% of
respondents). Some 97% of buyers in this group hav@urchased CERs from the GS
label in the past. No buyers in this group totallyreed with the second statement
asking about future buying intentions towards th® l@bel. More clearly, 55% of

buyers in this group have no intention of purchg@sGERs from the GS label. These
results clearly showed that these buyers weredast linvolved in the GS label. Most
buyers in this group did not believe that thera iseed for the GS label in the carbon
market. In contrast with the previous cluster, mmsyers did not believe that the GS
label could guarantee the SD benefits of CDM pigjeand improve the CDM’s

contribution to SD. These results strongly confidribat buyers in this group have a
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negative attitude towards an importance of the &Il Members of this group, had an
average of 5.2 years of experience in the carborkeha51.61% were European,
followed by Japanese (16.13%), and Multinationagjaoizations (12.90%). Most
nationalities excluding Japanese seem to be equlidiyibuted between the two
clusters. Japanese organizations were more likelyetin Cluster 2 (16.13%) than in

Cluster 1 (7.27%), but these differences were tatissically significant.

8.11 Profiling the Cluster Members on Additional Variables

In order to understand the characteristics of eclobter better a set of additional

variables were used to develop more detailed po{ee Table 8.16).

1) organization type

2) paid up capital,

3) buyers’ perception of SD benefits generated by3@Beproject,

4) buyers’ perception of return on investment of CERes the GS project,

5) overall image of the GS label,

6) buyers’ participation in the voluntary carbon offsearket,

7) priority for purchasing carbon credits,

8) buyers’ knowledge in the GS label,

9) attitude towards the host country’s duty to asgbsssustainability of CDM
projects,

10)buyers’ willingness to pay.

Table 8.16:Additional variables for cluster profiling

To determine if differences exist based on this cfeadditional variables, a cross-
tabulation was employed to identify the profilestbé two buyer clusters. The chi-
square statistic was used to determine if thereewamy statistically significant

differences between the two buyer clusters (se¢eT@ath7 and 8.18).
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Characteristics Cluster 1: Cluster 2: Chi-square| Significance

Buyers favoring Buyers favoring non-
labelled CERs labelled CERs

Organization type Profit organization Profit organization 3.517 0.061
(80%); non-profit (92%); non-profit (8%)
(20%)

The paid up capital | < 100 million Euros | < 100 million Euros 4.224 0.040°
(82%); >= 100 (63%); >= 100 million
million Euros (18%) | Euros (37%)

An overall image of | Very positive (49%); | Very positive (6.4%); | 32.244 0.000™

label

fairly positive
(45.5%); neither
positive nor negative
(5.5%); fairly
negative (0%)

fairly positive (61.3%);
neither positive nor
negative (27.4%); fairly,
negative (4.9%)

Perception of SD Labelled project Labelled project higher| 25.995 0.000"
benefits higher than non- than non-labelled
(Comparing SD labelled project project (42%); the same
benefits generated by (87%); the same as | as non-labelled project
labelled project with | non-labelled project | (55%); lower than non-
non-labelled project) | (13%); lower than labelled project (3%)
non-labelled project
(0%)
Perception of ROI Labelled project Labelled project higher| 7.734 0.021

(Comparing ROI of
CERs from labelled
project with non-

labelled project)

higher than non-
labelled project
(64%); the same as
non-labelled project
(22%); lower than
non-labelled project
(14%)

than non-labelled
project (40%); the same
as non-labelled project
(45%); lower than non-
labelled project (15%)

*** Significant at P < 0.01 level; ** Significant aP < 0.05 level; * Significant a® < 0.10 level

Table 8.17:Profile of the two buyer clusters on a set of &iddal variables
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price premium for the

label

Characteristics Cluster 1: Cluster 2: Chi-square| Significance
Buyers favoring Buyers favoring non-
labelled CERs labelled CERs
Participation in Yes (42%); No (58%) Yes (26%); No (74%) | 3.362 0.067
voluntary market
The project priority | Renewable energy | Renewable energy 6.144 0.013
for purchasing carbor (98%); Industrial gas| (85%); Industrial gas
credits (2%) (15%)
Knowledge in the Excellent (18%); Excellent (8%); good | 12.903 0.012"
label good (53%); fair (35%); fair (39%); poor
(27%); poor (2%); no| (10%); no knowledge
knowledge (0%) (8%)
Attitude towards the | Totally agree (13%); | Totally agree (0%); 17.630 0.001"
host country’s duty | agree (34%); not surq agree (39%); not sure
(I cannot rely on a (42%); disagree (9%) (26%); disagree (29%);
host country’s criterig totally disagree (2%) | totally disagree (6%)
to assess the
sustainable
development benefits
of CDM projects)
Willingness to pay a | Yes (82%); No (18%) Yes (34%); No (66%) | 27.249 0.000™

*** Significant at P < 0.01 level; ** Significant aP < 0.05 level; * Significant a® < 0.10 level

Table 8.18:Profile of the two buyer clusters on a set of addél variablegCont.)

Table 8.17 and 8.18 shows the results of the amusganalysis and a cross-tabulation
between the two buyer clusters and a set of adaitieariables. As we can see, the two
buyer clusters have distinctive profiles on thi$ sk additional variables. However,

these differences were statistically significantleatels ranging from the 0.01 to the

0.10. The details of these results were the folhgwi

8.11.1 Organization Type

Non-profit organizations, including governmentsddhe charities were more likely to
be in Cluster 1 (20%) than in Cluster 2 (8%). Whlduster 2 had a higher percentage

of private organizations (92%). These differencesenstatistically significant at the
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0.10 level. This may be because non-profit orgdiuma are potentially inclined to

contribute to environment (Basét al [5]).

8.11.2 The Paid up Capital

An analysis concerning the paid up capital is oapplied to private organization.
Private companies with the paid up capital <100iomIEuros were more likely to be in
Cluster 1 (82%) than in Cluster 2 (63%). On thesotiiand, companies with large paid
up capital £100 million Euros) were more likely to be in Clusg& These differences

were statistically significant at the 95% confidenevel.

8.11.3 An Overall Image of the GS Label

A firm’s image plays a critical role in consumedscision-making process. Based on
this variable, the two clusters were significardlfferent at the 99% confidence level.
The proportion of buyers who viewed that an overalhge of the GS label was fairly
positive and very positive is significantly higharCluster 1 (94.5%) than in Cluster 2
(67.7%). In other words, buyers with a positivewief the GS label were more likely to
be in Cluster 1 than in Cluster 2. These result®wensistent with Haat al [42] who
reported that an overall image of a green hotelahpgsitive influence on demand for a

green hotel.

8.11.4 Buyers’ Perception of SD Benefits Generated byaBeProject

As previously noted, Nussbaumer [80] found that €ERnerated by the GS projects
generate higher SD benefits. However, the buyeesgption of SD profile of GS
projects may not be the same as Nussbaumer’'s coiclun this study the SD benefits
generated by the GS label represent the socialfienoé CDM projects. Based on this
variable, there were statistically significant difnces between the two buyer clusters
at the 99% confidence level. Cluster 1 (87%) hadgher proportion of buyers who
perceived that the expected SD benefits generatqudpect with GS label are higher
than similar non-labelled project than Cluster 2%#. Most buyers in Cluster 2 (55%)
believed that the expected SD benefits generatqatdygct with GS label are the same

as similar non-labelled project. There were no baiye Cluster 1 who believed that the
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expected SD benefits generated by projects withab8l are lower than similar non-
labelled project. Therefore, buyers with positieeqeption of the SD benefits generated
by the GS projects were more likely to be in ClusteThese results were consistent
with Getzner and Grabner-Krauter [32] who foundt ttiee higher social benefits of

product lead to higher demand for that product.

8.11.5 Buyers’ Perception of Return on Investment (ROQBRs from the GS Project

The objective of buying CERs is not only to meet Hyoto obligation, but also to
make profit on the emission trading market. Prowgdshareholders and investors with
returns on investment (ROI) in carbon credits is oh the purposes of carbon funds.
ROI of the GS label also reflects the product vaherording to Getzner and Grabner-
Krauter [32], purchase and investment decisionsheaassumed to be correlated with
expectations of profit. Consumers expecting higirefitability (higher benefits) might
be willing to demand more of the product or investin Based on this variable, the two
clusters were significantly different at the 95%ftdence level. A greater proportion of
Cluster 1 members (64%) believed that ROI of CERmfthe GS label is high¢han
non-labelled project compared to members of Cluat@0%). Most buyers in Cluster 2
(45%) believed that ROI of CERs from the GS laBdhie same as non-labelled project.
Clearly buyers with positive perception of ROl cERs from the GS label were more

likely to be in Cluster 1.

8.11.6 Buyers’ Participation in the Voluntary Carbon Offdéarket

According to Larocheet al [65], environmental consciousness leads an isgrga
number of individuals to engage in environmentéligndly activity in their everyday
lives. Attitudes towards environment will representzironmental consciousness which
is positively correlated to environmentally friepdbuying behaviours. Based on this
variable, the two clusters were significantly diéfiet at the 0.10 level. Organizations
that participated in the voluntary carbon marketevmore likely to be in Cluster 1
(42%) than in Cluster 2 (26%). These results weresistent with Kotchen and Reiling
[62] who reported that attitudes towards environtneme good predictors of

environmentally based actions and participationsieas.
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8.11.7 The Project Priority for Purchasing Carbon Credits

As previously noted, an ethical purchasing policguld prioritize carbon credits
generated by renewable energy projects and giveedbwriority to carbon credits
generated by industrial gas projects. The resldtarly showed that the proportion of
buyers who gave the first project priority to tinelustrial gas projects was significantly
higher in Cluster 2 (15%) than in Cluster 1 (2%he3e differences were statistically
significant at the 95% confidence level. Only ongydy in cluster 1 gave the first

project priority to the industrial gas projects.

8.11.8 Buyers’ Knowledge in the GS Label

Buyers who have good or excellent knowledge ofGigelabel were more likely to be in
Cluster 1 (71%) than in Cluster 2 (43%). Clustdra2l a higher percentage of buyers
who have a low level of knowledge of the GS lafitlese differences were statistically
significant at the 0.05 level. More clearly, thevere no buyers in Cluster 1 who have
no knowledge of the label. According to Wheelerdjl3ncreased product knowledge
also plays a positive role on whether consumerge\selthe claimed benefits of a
product. Therefore, buyers with a high level of kiexige in CDM sustainability label
will be confident with the benefits of buying CEReom projects with CDM

sustainability label.

8.11.9 Buyers’ Attitude Towards the Host Country’s DutyAssess the Sustainability
of CDM Projects

As previously discussed, there are no internati®tahdards for the host country
approval processes or the host country SD criferaassessing CDM projects. Erion
[26] and Burian [10] found that host countries aainguarantee the SD benefits of
CDM projects. However, the buyer’s perception af ttost country’s duty may not be
the same as Erion and Burain’s conclusion. Theeefiis study sought to test buyers’
attitudes towards the host country’s duty guarai@Bebenefits from CDM projects.
The participants asked whether they agreed witlsthement; I'cannot rely on a host
country’s criteria to assess the sustainable dguelent benefits of CDM projetidhe

participants gave answers on a five-point Likeglsavhere, 1 = totally disagree and 5
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= totally agree. The results showed that buyers adreed and totally agreed with this
statement were more likely to be in Cluster 1 (4iB@n in Cluster 2 (39%). These
differences were statistically significant at tf#9®confidence level. More clearly, there
were no buyers in Cluster 2 who totally agreed witis statement. This means that
buyers with a negative attitude towards the hoshtry’s duty were more likely to be in
Cluster 1. This may be because buyers who do oet in the host country’s duty to
assess the CDM projects will try to find other stamls to guarantee the sustainability
of CDM projects.

8.11.10 Buyers’ Willingness to Pay a Price Premfomthe Label

When asked about their willingness to pay (WTPY)ieeppremium for the GS label in
recognition of its contribution to SD, Cluster 2¢8) had a higher proportion of buyers
who were willing to pay a price premium than Clus2g34%). These differences were
statistically significant at the 99% confidencedkvThese results suggest that CDM
sustainability labels can attract a price premiusn the SD benefits from buyers
favoring them. However, not all buyers who seekiremvmentally certified products are
necessarily willing to pay a price premium (Aguitard Vlosky [2]). This is observable

in Cluster 1 where 18% were not willing to pay e@mpremium for the SD label.

8.12 WTP Responses

This study investigates whether buyers are wiljiay a price premium for GS CERs,
so the participants were asketlyéuld you be willing to pay a price premium perrten
of COe for CERs from the Gold Standard label in recdgnitof its contribution to
sustainable development?The results of buyers’ WTP are presented in Figlre
56.4% of the buyers were willing to pay a pricerpiiam, whereas the remaining 43.6%
were not willing to pay (see Figure 8.4).
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Unwillingness to pay

WTP Responses from CER buyers

@ Willingness to pay B Unwillingness to pay

(66) Willingness to pay

Figure 8.4:WTP responses from CER buyers

8.12.1 WTP Responses in Relation to Organization Type

Considering the aspect of organization type agaesionses to the WTP question, it is

clearly seen that the highest number of buyersdhatwilling to pay was found in the

charity group (85.71%), followed by the governmgrdaup (77.78%). As expected, the

charity group and the government group have a @rgmrcentage of the “yes” WTP

responses than the private group (Table 8.19).tlherowords the charity and the

government are more willing to pay than the privgr@up.

WTP Responses

Organization Type Yes No
Number % Number %
Private Organization 53 52.4¢ 48 47.52
Government 7 77.78 2 22.2P
Charity 6 85.71 1 14.29
Total 66 56.40 51 43.6(

Table 8.19 WTP responses by organization type

Figure 8.5 showed the “yes” WTP response in rafatio type of organization. As

expected, the data showed that there was an obtrengs in the “yes” WTP response in
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relation to type of organization. Non-profit orgaaions tend to be more willing to pay

than profit organizations.

‘—0—% of the YES WTP Response ‘

100%

86%
80% - /M‘
60%

%

40%

20%

% of the YES WTP response

0%
Private Gowvernment Charity

Type of Organization

Figure 8.5:WTP responses in relation to type of organization

8.12.2 WTP Responses in Relation to Overall Image of Gtdeshdard Label

WTP responses were different among the groups gérsu perception of image of
Gold Standard label (Table 8.20). The group wittvary positive imageshowed a
highest occurrence of the “yes” WTP responses. &éshe seen, 87.10% of buyers in
the group with a Very positive imagewere willing to pay a price premium. On the
other hand the group with dairly negative imageshowed a lowest occurrence of the
“yes” WTP responses. As can be seen, 100% of bugetBe group with a fairly
negative imagewere not willing to pay. The groups with aéry positive imageand
“fairly positive imagéhave a greater percentage of the “yes” WTP resg®nhan the

group of ‘heither positive nor negative imdgand “fairly negative image
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WTP Responses
Buyer’s perception of image Yes No
Number % Number %
Fairly negative 0 0 3 100
Neither positive nor negative 4 20 16 8C
Fairly positive 35 55.55 28 44.4%5
Very positive 27 87.10 4 12.90
Total 66 56.40 51 43.6(

Table 8.20:WTP responses by overall image of Gold Standdrel la

Figure 8.6 showed the “yes” WTP response in rafatio overall image of Gold
Standard label. The data clearly showed that the® an obvious trend in the “yes”
WTP response in relation to image of label. A mopémistic view of image of Gold

Standard label will lead to a higher probabilitytioé “yes” WTP responses.

—e— % of the YES WTP Response ‘
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100%
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40%

N04
U/0
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% of the YES WTP response
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=070 T

Fairly negative Neither positive Fairly positive
nor negative

0%

Very positive

Image of Label

Figure 8.6: WTP responses in relation to overall image of Gatlghdard label
8.12.3 WTP Responses in Relation to Knowledge in the Stalddard Label
Table 8.21 present the different WTP responses grtiengroup of buyers’ knowledge.

Buyers who have an excellent knowledge showed heBigoccurrence of the “yes”
WTP responses (73.33%), followed by those who lsageod knowledge (64.71%). On
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the other hand only 28.57% of buyers in the groipamr knowledge were willing to

pay a price premium.

WTP Responses
Level of knowledge Yes No
Number % Number %
No knowledge 2 0.40 3 0.60
Poor knowledge 2 28.57 5 71.43
Fair knowledge 18 46.15 21 53.85
Good knowledge 33 64.71 18 35.29
Excellent knowledge 11 73.33 4 26.67
Total 66 56.40 51 43.6(

Table 8.2 WTP responses by level of knowledge in label

Figure 8.7 showed the “yes” WTP response in refato knowledge in label. As
expected, the data showed that there was an obtrengs in the “yes” WTP response in
relation to knowledge in label. Buyers with higlvéé of knowledge in label are more

willing to pay than those with low level of knowigel

—e— % of the YES WTP Response ‘

80.0%
70.0% -
60.0% -
50.0% -
40.0%
30.0%
20.0%
10.0%
0.0% AM
no poor fair good excellent
knowledge knowledge knowledge knowledge knowledge

73.0%

% of the YES WTP response

Know ledge in Label

Figure 8.7:WTP responses in relation to knowledge in Gold &ad label
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8.13 Reasons for the Willingness to Pay

Considering the reasons for the willingness to ®@6:4% of participants view the
payment of a premium as a reward given to the Cistasnability labels and the
project developers. Some 25.8% of participantselietl that paying a price premium
was worthwhile as the GS label is a tool for pubigations and branding their
organizations. This concurs with Meyrick [73] afdtter [108] hypothesized that
buyers may pay a price premium because they mait émepublic relations activities.
Therefore, our findings proved that their assummptd reason for willingness to pay is
correct. Another motive for paying a price premifonthe GS projects is the belief that
it will help CDMs projects achieve their SD objeets (25.8%). Few of them (7.6%)
stated that they were worried about the CDM’s ilitgttio generate SD benefits, so they
would like to pay a price premium for project witlgh SD benefits.

There were three participants (4.4%) who statecrotkasons for WTP. The first
participant stated that the Gold Standard projantgenerate more SD benefits than the
non-labelled project, so this participant woulcklito pay a price premium. The second
participant stated that the Gold Standard CER iy Viguid in the market and the
company can easily resell it for speculative pugpa® this participant would like to
pay. The last participant stated that the Gold &teah project give a chance for the local
community to participate in it and can generate ynaenefits for the local people, so

this participant were willing to pay.

8.14 Reasons for the Unwillingness to Pay

The participants identified many reasons for unmgihess to pay. For the first reason
29.4% of participants did not believed that paymgprice premium for the Gold
Standard project can help CDM project in achievitg) sustainable development
objectives. One respondent stated that this payosmiot help CDM projects, so itis a
waste of money. For the second reason 23.5% sthtadthey are not interested in
sustainable development benefits, but they woldel to pay a price premium for Gold
Standard CERs in recognition of its other benediish as low methodology risk, low
Post-Kyoto risk, etc. More clearly, in qualitaticemments one respondent sal¥e
are not concerned with type of CER which is beiogu&red. However, we would be

concerned about the risks associated with someprdypes (post-Kyoto etc.). Also, we
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could acquire only a reduced amount of CERs (thasexing a diminished effect only)
if we paid a premium per CERFor the third reason 13.8% of participants stateat
paying a price premium will result in higher costsacquiring carbon credits, so there
iIs no benefit for the compliance buyer. More clgarh qualitative comments one
respondent saidCER purchases are purchases to ensure compliartbeting relevant
regulation. | am required to meet compliance astezbst and | have no reason to incur
additional costs to achieve SD objectives

For the fourth reason 11.8% of participants st#tat their budget is not enough to pay.
For the fifth reason 11.8% of participants stateat the SD benefits generated by GS
project are the same as similar non-labelled ptojer qualitative comments one
respondent saidWWe buy CERs for compliance buyers, and the SD wdlaeCER is the
same regardless of the standardnother respondent said am for SD benefits but
those should be included in the CDM itself, so ¢hisr no need for paying a price
premiuni. For the sixth reason 5.9% of participant stateat paying a price premium
will destroy the market mechanism in the carbonkeiar

There were two participants (3.8%) who stated otteasons for WTP. The first
participant said I*have very little confidence in the GS methodolfmyyassessing the
SD benefits of a projectAnother participant saidThis is about C@ not social issues,
the carbon money and in particular private moneypuwth not go to fixing social
problems in countries where the governments arerigg their social duties, it is bribe
money. So the second participant has a pessimistic @eBwwaying a price premium.
Finally, one respondent suggested that strict eggul for proving sustainability of
CDM projects may make the company change its detisl pay a price premium. This
respondent saidduring a current market situation, it is difficudr credit buyer to pay
premium for GS but situation may change especiahign there is a strict regulation
for proving sustainability of CDM projectsThis implied that the WTP responses may

change in the future.

8.15 WTP Values

Buyers who agreed to pay a price premium were askedate the maximum amount
they would be willing to pay as a price premium fmrne of CQe for CERs with the
GS Label in recognition of the contribution to STCherefore, this premium stand for

only the SD benefits, not including other benefitch as low Post-Kyoto risk, low
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methodology risk, etc. One respondent would novide a WTP figure because he
thought that it is very difficult to determine tB® value of Gold Standard project in the
situation given in this research. So we got theceX&TP figures from 65 respondents
who were willing to pay. Table 8.22 shows the sumynsdatistics of the WTP values.
The results show that the mean WTP wasl2/tCQe with a standard deviation of
€0.65 and the median WTP w&%.0/tCQe (At the time of study we assumed that the
current CER price, without any premium, €40.00 per tonne of C#). Detailed
information about the distribution of the WTP vaus given in Figure 8.8, a graph of

the cumulative numbers of individuals’ WTP.

Mean Median S.D.
WTP value 1.12 1.00 0.65

Table 8.22:WTP values

Cumulativenumbers of individuals' WTP

0 0.1 0.2 03 05 075 1 1.5 2 More
than 2

Cumulativenumbers of respondents

WTP value (Euro)

Figure 8.8: The cumulative numbers of individuals’ WTP

It can be seen from this graph that the range oPWalues was wide. Most buyers
(34.8%) reportec€1.0 WTP per tCge, followed by€2.0 WTP (24.24%), an€0.50
WTP (19.70%). Each 4.54% of participants express@dlP value 0€0.20,€1.50, and
more than€2.0 respectively. Few of them (each 1.52% of piadiats) expressed a
WTP value 0f€0.00, €0.30, and€0.75. We can clearly see that more than a half of
respondents (68.17%) provided a willingness tograater than or equal €1.0/tCQe.
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8.16 An Analysis of the WTP Values in Relation to the Idependent Variables

This part aims to investigate trends in the WTRugalin relation to the independent
variables. The independent variables used in thid mclude nationality, type of
organization, overall image of label, buyers’ petan of ROI, buyers’ perception of

SD benefits, and knowledge in label.

8.16.1 WTP Values in Relation to Nationality of Organipati

To investigate trend in the WTP values in relattonnationality of organization, the
sample was grouped into two groups: European cesn@nd Non-European countries.
Each of these two groups has the same sample wlael are 33 participants. Table
8.23 shows the mean WTP of these two groups. Sumgly, there was no difference
between European countries and Non-European cearitrithe amount of money that
they were willing to pay. As can be seen, the m@arP of these two groups was
€1.12/tCQe. Figure 8.9 is a graphical presentation of thePWalues in relation to
each nationality. The analysis concerning eachonality showed that there was no
obvious trend in the WTP value in relation to eaalionality. The group of USA and
Canada showed the highest mean WTP which@4a31/tCQe, while the mean WTP
of Multinationality was lowestg0.90/tCQe). This implied that the mean WTP of USA
and Canada was considerably higher than that oftihdgilonality. For other
nationalities including Australia and New Zealaddpan, and European countries, their

mean WTP values are all pretty close together.

European Non-European
Mean WTP 1.12 (n=33) 1.12 (n=33)

Table 8.23 Mean WTP in relation to nationality
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Figure 8.9: The WTP values in relation to each nationality

8.16.2 WTP Values in Relation to Type of Organization

Figure 8.10 showed the WTP values in relation pe tyf organization. As expected, the
charity showed the highest mean WTP which €h&0/tCQe. Surprisingly, the mean
WTP of government was lower than that of the pavéts can be seen, the mean WTP
of the government wa€0.93/tCQe, while the mean WTP of the private was
€1.10/tCQe. Finally, the data showed that type of organmatid not tend to have an

influence on the WTP value.
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Figure 8.10: The WTP values in relation to type of organization
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8.16.3 WTP Values in Relation to Overall Image of Goldn8tad Label

Only the participants with the perception that elamage of Gold Standard label was
“neither positive nor negative”, “fairly positivetyr “very positive” were willing to pay.
Therefore, we apply only these three levels of iengtest any trends in response that
seem to influence the WTP value. Figure 8.11 shiosv WTP values in relation to
overall image of Gold Standard label. The groufvefy positive image” expressed the
highest mean WTP which w&d.22/tCQe, while the group of “neither positive nor
negative image” expressed the lowest mean WTP wha$€0.80/tCQe. The mean
WTP of the group of “fairly positive image” w&4.07/tCQe. The data clearly showed
that there was an obvious trend in the WTP valueeiation to buyer’s perception of
image. Buyers with an optimistic view of image o0bl& Standard label tend to be
willing to pay more money for the SD value than showith a pessimistic view.
However, when the Pearson correlation analysis wasied out the relationship

between the WTP value and buyer's perception ofgenavas not statistically

significant.
| —+—Mean WTP |
1.4
1.2 ¢ 122
] wu/'—rm/
S o8 68
§ 0.6 -
[}
= 04
0.2
0
Neither positive nor Fairly positive Very positive
negative
Overall Image of Label

Figure 8.11: The WTP values in relation to overall image of GStdndard label

8.16.4 WTP Values in Relation to Buyer’s Perception of ROI

Considering the aspect of buyer’'s perception of R@dinst WTP values, participants

who perceived that “ROI from Gold Standard labéehigher than non-labelled project”
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showed the highest mean WTP which wa22/tCQe (Figure 8.12). On the other hand
participants who perceived that “ROI from Gold $tard label is lower than non-
labelled project” showed the lowest mean WTP whigds €0.80/tCQe. The data
showed that buyer’s perception of ROI tend to efice WTP value positively. When
the Pearson correlation analysis was carried @utdlationship between the WTP value
and buyer’s perception of ROl was positive (Peaxsmmnelation 0.248) and statistically
significant at the 0.05 leveP(< 0.05). This means that with a more positive ggtion

of ROI the maximum amount of the willingness to jpgyrice increases.
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Figure 8.12: The WTP values in relation to overall image of GS8tdndard label

8.16.5 WTP Values in Relation to Buyer’s Perception of$eBenefits

All buyers who perceived thaThe SD benefits generated by Gold Standard praject
lower than similar non-labelled proje€ctvere not willing to pay, so the participants in
this group were not taken into this analysis. Takleshowed the aspect of buyer’s
perception of the SD benefits against WTP valuesieB who perceived thaThe SD
benefits generated by Gold Standard project arehdénigthan similar non-labelled
project’ expressed the mean WTP €f.19, while buyers who perceived thdiht SD
benefits generated by Gold Standard project are shme as similar non-labelled
project’ expressed the mean WTP&f.70. Buyer’s perception of the SD benefits tends
to have an influence on the WTP value (Table 8.%Mhen the Pearson correlation

analysis was carried out the relationship betwbenN TP value and buyer’s perception

178



of SD benefits was positive (Pearson correlatict6@) and statistically significant at
the 0.05 level R < 0.05). This means that with a more positive @gtion of the SD

benefits the maximum amount of the willingnessdg p price increase.

The SD benefits The SD benefits The SD benefits
generated by Gold | generated by Gold | generated by Gold
Standard project are | Standard project are | Standard project are
lower than similar the same as similar | higher than similar
non-labelled project | non-labelled project | non-labelled project
Mean WTP | - 0.70 1.19

Table 8.24 Mean WTP in relation to buyer’s perception of 82 benefits

8.16.6 WTP Values in Relation to Knowledge in Gold Staddabel

Considering the aspect of buyer’'s knowledge in@& label against WTP values, the
participants with no knowledge in Gold Standarceladxpressed the lowest mean WTP
which was€0.75/tCQe (Figure 8.13). Buyers with good knowledge shotinedhighest
mean WTP which wag1.20/tCQe. However, there was no obvious trend in the WTP
value in relation to knowledge in Gold Standardelatsimilarity, when the Pearson
correlation analysis was carried out the relatignbletween the WTP value and buyer’s
knowledge in Gold Standard label was not statidyicaignificant. However,
considering only the two groups between buyers \Witbwledge in label and buyers
with no knowledge, we can clearly see that buyetls knowledge tend to be willing to

pay more money for the SD value than those witkmawledge.
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Figure 8.13: The WTP values in relation to knowledge in Goldrgtrd label

8.17 Factor affecting WTP for the Gold Standard Label

The final part presents the regression resultsafgiregression analysis was carried out
to create the equation to explore the statistiekdtionship between the probability of
the willingness to pay a price premium and the preshelent variables. The regression
analysis aims to see which factors might contriquisitively and negatively to the
probability of the willingness to pay a price premi for the GS label. The dependent
variable, willingness to pay a price premium, ishditomous, coded O (unwillingness to
pay) or 1 (willingness to pay). The independentaldes discussed earlier in Chapter 7
and that were used in the regression model incixgected sustainable development
benefits (ExpectedSD), expected return on investr{texpectedROI), involvement in
the Gold Standard label (Involvement), importande tlie Gold Standard label
(Importance), and the attitude towards the hosntgls duty (Attitude). Table 8.25

displays each variable name, description, andxpeated sign of the coefficient.
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Variable name

Description

Expected sign

ExpectedSD

Expected sustainable development benefits; “1’
respondents stating “The expected SD ben
generated by Gold Standard are lower than
labelled project”; “2” for “The expected SD bensf
generated by Gold Standard are the same as
labelled project”; “3” for “The expected SD bensf
generated by Gold Standard are higher than
labelled project”

+

ExpectedROI

Expected return on investment; “1” for responde
stating “ROI of CERs from Gold Standard is lov
than non-labelled project”; “2” for “ROI of CER
from Gold Standard is the same as non-labe
project”; “3” for “ROI of CERs from Gold Standal
is higher than non-labelled project”

Involvement

Involvement in the Gold Standard label W
measured as the sum score on a multi-item
consisting of questions 10 and 11. The sum
score falls between 2 and 10.

Importance

Importance of the Gold Standard label v
measured as the sum score on a multi-item ¢
consisting of questions 12, 13 and 14. The sum

score falls between 3 and 15.

Attitude

The attitude towards the host country’s duty,
assess the sustainability of CDM projects

measured as the sum score on a multi-item s
consisting of questions 15 and 16. The sum

score falls between 2 and 10.

Table 8.25 The independent variables for regression model
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8.17.1 Test for Multicollinearity

Multicollinearity is a statistical phenomenon in ialin two or more predictor variables
in a multiple regression model are highly corredatEhe problem of multicollinearity is
a data problem, not a problem of model specificatiglulticollinearity is a serious
problem if the research objective is to understamd the independent variables impact
the dependent variable. This is because the cord@lentervals on the regression
coefficients will be very wide. As the confidenagearvals are so wide, excluding a
subject or adding a new one can change the caamffeidramatically and may even
change their signs (Haat al [41]). Moreover, multicollinearity limits the szof the
coefficient of determination and makes it progreslyi more difficult to add unique
explanatory prediction from additional variablesastly, multicollinearity makes
determining the contribution of each independeniaée difficult.

A test for multicollinearity aims to investigateetitorrelation among the independent
variables. To investigate the degree of multicellinty Hairet al [41] suggested the
two methods including: (1) the tolerance value §RAdthe variance inflation factor
(VIF). The VIF is 1/Tolerance. The VIF value is alys greater than or equal to 1. The
results of testing multicollinearity will be preged in terms of its degree, not in terms
of the presence of the absence of multicollineariye small tolerance values which
correspond to the large VIF values denote the @egre high multicollinearity.
According to Hairet al [41], a tolerance value less than 0.1 which gpoads to a VIF
value greater than 10 is an indication of potentialticollinearity problem. Table 8.26
showed the results of testing multicollinearity.efé are no VIF values greater than 10

(Table 8.26), so there is no multicollinearity pierh.

Variable Tolerance VIF
ExpectedSD 0.589 1.699
ExpectedROI 0.893 1.119
Involvement 0.559 1.789
Importance 0.414 2.417
Attitude 0.942 1.062

Table 8.28 Testing for multicollinearity
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8.17.2 Estimated Binary Logistic Regression Model for Diaing Factors of the
Buyers’ Willingness to Pay

Binary logistic regression model is used when tpethdent variable is not continuous
but instead has only two possible outcomes, codgdptobability of success - {(p or

0 {a probability of failure — (1-f}. Regular regression models cannot be used fohn su
variables because the predicted value needs toristrained between 0 and 1, which is
not possible in regular regression. It also vidatiee assumption that the variable is
normally distributed, since a binary variable habimomial distribution (Hairet al
[41]). Therefore, the expected response is apptglyi modeled by some curved
relationship with the predictor variable. One suchved relationship is given by the
logistic model. In the case of a single independaniible, the model can be written as
(Hair et al [41]):

Y = Probability (event - = 1

1+e (BO+ le)

Probability (no event) 1-P
where B and B are coefficients estimated from the data, X isititeependent variable,

and e is the base of the natural logarithm, apprately 2.718.

Considering this model, it is bounded between z@m one. Moreover, there is a linear
model hidden in the function that can be reveal&t & proper transformation of the
response. Finally, the sign associated with thdficamnt, B; indicates the direction of
the curve. A positive value for;Bndicates an increasing function (see Figure 8.14)
while a negative value indicates a decreasing fonct
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Figure 8.14:Binary logistic regression model {B& 0)

As regular regression model cannot be used fomarpivariable, logistic regression
model can solves this problem by applying the logihsformation to the dependent
variable. The logistic model predicts the logit Yoffrom X. The logit is the natural
logarithm (In) of odds ratio. Odds are ratios oblpabilities of Y happening (Pto
probabilities of Y not happening (1 ) POdds ratio can be written as:

Odds ratio = iP
14P

The natural logarithm of the odds ratio gives a@nmodel in X Therefore, the simple
logistic model has the form (Haat al [41]):

Logit (Y) = the natural logarithm (odds) =Inh R = Bo + P1X1
1-
In this study the dependent variable (Y) is thebpiulity of being willing to pay which

can be written as:

Y = Probability of being willing to pay (P = 1
1+%
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where Z =p0 +B1lExpectedSD B2ExpectedROI $3Involvement +34Importance +
B5Attitude

As previously noted, the natural logarithm of tidgl® ratio gives a linear model, so in

this study the binary logistic regression model barwritten as:

The natural logarithm (odds) g In ; P| 950 + B1ExpectedSD $2ExpectedROI +
1-R| B3Involvement 434Importance P5Attitude

Where
P, = the probability of being willing to pay
1- R = the probability of not being willing to pay

The regression results for the model are repomedable 8.27. Most of the tested
variables were significant related to the probapitif the willingness to pay a price

premium (Table 8.27).

Variable Coefficient Significance
Constant -10.977 0.000
ExpectedSD 1.245 0.037
ExpectedROI 0.816 0.022
Involvement 0.382 0.025
Importance 0.343 0.021
Attitude 0.071 0.664
Cox&Snell R = 0.453

Nagelkerke R = 0.608

Table 8.27 Estimated binary logistic regression model

Given these coefficients, the logistic regressiguation for the probability of a positive

WTP can be written as:

Y = Probability of being willing to pay = 1
1+¢#
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where Z =-10.977 + 1.245ExpectedSD + 0.816Expiextd + 0.382Involvement
+ 0.343Importance + 0.071Attitude

If we apply this equation to an example of orgatima which has the following

characteristics:

e Perceived that “The expected SD benefits genetatdéslold Standard are higher
than non-labelled project” (ExpectedSD = 3)

e Perceived that “ROI of CERs from Gold Standard ighér than non-labelled
project” (ExpectedROI = 3)

e Totally agreed with the statements 10 and 11 (vemlent = 10)

e Totally agreed with the statements 12, 13, andrbpdrtance = 15)

e Disagreed with the statements 15 and 16 (Attitud¢ =

We find: Z = -10.977 + 1.245 (3) + 0.816 (3) + ®380) + 0.343 (15) + 0.071 (4)
Z=-10.977 + 3.735 + 2.448 + 3.82.345 + 0.284 = 4.455

The probability of being willing to pay (Y) is thexstimated to be:
Probability of being willing to pay = 1
1 + e4.455

= 1/1.011626 = 0.9885

Therefore the probability of being willing to pay this sample organization is 0.9885,
representing the event will occur.

According to Tohmo [118], if the estimated probaypibf the event is less than 0.5, we
predict that the event will not occur. On the othand if the estimated probability of
the event is more than 0.5, we predict that thexewd| occur. Finally, if the estimated
probability of the event is exactly 0.5, we can makr prediction by flipping a coin.

The coefficients for all independent variables haveositive sign as expected. The
positive sign on the coefficient indicated that grebability of the willingness to pay a
price premium is affected positively by all indedent variables. As can be seen from
Table 24, the variables ExpectedSD, ExpectedRQblvement, and Importance are
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statistically significant at the 5 percent levelsignificance. Only the variable Attitude
is not statistically significant.

Buyer’s perception of the SD benefits generatedhsy Gold Standard label has an
influence on the probability of the WTP (statistigaignificant at the 5 percent level of
significance). The positive coefficient for expet®D benefits indicate that buyers who
have a positive perception of the SD benefits gardrby the Gold Standard label are
more likely to pay a price premium for the Goldrg&tard CERs than those who have a
negative perception. This result agrees with thalitplive comments given by three
participants. The first participant saidlfe Gold Standard project can generate many
benefits for the local people, so | would like typ price premium for’it Like the
first participant, the second participant saithé reason for willingness to pay is that
the Gold Standard project can generate more SD fiilsnéhan the non-labelled
project. On the other hand, the third participant saithé SD value of a CER is the
same regardless of the standard, so | am not willio pay a price premium
Moreover, 11.8% of participants stated their reawrunwillingness to pay which is
that the SD benefits generated by Gold Standarggsoare the same as similar non-
labelled project. This result also agree with Getzmnd Grabner-Krauter [32],
confirming that the higher social benefits of prodiead to higher demand for that
product. Consequently, we can conclude that morgtipe perception of the SD
benefits will lead to higher probability of the Wilgness to pay a price premium for the
Gold Standard CERs. So the research result maycéndie project developer to
develop the project with high SD benefits for gejta price premium.

Buyer’'s perception of ROI of CERs from Gold Stamtarojects has an influence on
the probability of the WTP. The positive coeffidiefor expected ROIR < 0.05)
indicate that buyers expecting high ROI of Gold n8&rd CERs have a higher
probability of the willingness to pay a price preimi than those expecting low ROI.
The positive relationship between these two vaesild supported by the result of the
study on consumers’ willingness to invest gréen sharéswhich was conducted by
Getzner and Grabner-Krauter [32]. According to @etz and Grabner-Krauter,
purchase and investment decisions can be subswmssl dorrelated with expectations
of the profit (the benefits) of product. Consumexpecting higher profitability (higher
benefits) might be willing to demand more of thedgurct or investment. Finally,
Getzner and Grabner-Krauter arrive at the conclusiat higher expectations for the

return on investment lead to a higher probabilifyirvestment in green shares
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However, in their study the expected ROI is stagdly significant at the 10 percent
level of significance, while in this study the egpe ROI is statistically significant at
the 5 percent level of significance.

An involvement in the Gold Standard label has dluémce on the probability of the
WTP (statistically significant at the 5 percent dewf significance). The positive
coefficient for an involvement in the label indieatthat with more involvement in the
Gold Standard label the probability of the williregs to pay a price premium increases.
An involvement in the Gold Standard label represdntyer behaviors to seek out and
purchase CERs from this label. The time and efotended in finding and buying
Gold Standard CERs are translated into the willesgnto pay a price premium for it.
Therefore, the relationship between these two bbagais positive. This result is similar
with the result of the study on the willingness pay a price premium for
environmentally certified wood products which wasducted by Vlosky [136]. VIosky
found that there is a positive relationship betwessnsumer involvement in
environmentally certified wood products and wilinegs to pay a price premium.
Similarity, Jensen et al. [52] found that consumets purchased environmentally
certified products in the past have a higher proihalof the willingness to pay a price
premium for certified wood products.

Buyers’ attitude towards an importance of the G8ldndard label has an influence on
the probability of the WTP (statistically signifita at the 5 percent level of
significance). The positive coefficient for buyesadtitude towards an importance of the
label indicates that with a more positive attittdevards an importance of the Gold
Standard label the probability of the willingness gay a price premium increase.
Attitudes towards an importance of the Gold Standabel will represent buyer’s
consciousness in the sustainable development olgsadf a CDM project. According
to Vlosky [136], the positive attitude towards anpirtance of an environmentally
certified wood product is translated into the widjness to pay a price premium for it.
Therefore, the relationship between these two kkegais positive. This result is
consistent with Vlosky [136], confirming that themas a positive relationship between
the positive attitude towards an importance of emmentally certified wood product

and their willingness to pay a premium for certfi®ood products.
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8.17.3 Goodness of Fit of the Model

We assess whether or not the model fits the darstlyE Nagelkerke’s Rof the model
show reliability because of its high value. In thtady Nagelkerke’s R(the fraction of
explained variation) was 0.608 (Table 8.27). 60&@%he probability of the willingness
to pay could be explained by all independents W#&& in this model, while the
remaining 39.2% could not explain the probabilifytitee willingness to pay which was
caused by other factors which are not examineds Titgans that the direct relationship
between the independent variables (ExpectedSD, degROIl, Involvement,
Importance, Attitude) and the probability of thdlwgness to pay is high.

Observed Predicted Percentage
Unwillingness to Pay  Willingness to Pgy  Correct
Unwillingness to Pay 40 11 78.4
Willingness to Pay 9 57 86.4
Overall Percentage 82.9

Table 8.28 Classification table

Secondly, according to Haat al [41], to assess the predictive ability of thednin
logistic regression we will construct the classifion matrices. Table 8.28 showed the
classification matrix. The classification matrixosted that 86.4% of buyers who were
willing to pay were correctly predicted and 78.4%bayers who were not willing to
pay were correctly predicted. In all, 82.9% of theginal cases were correctly
predicted. Consequently, the model showed the imeshe sense of the predictive
ability.

Thirdly, there is no multicollinearity problem ihis study (Table 8.26). This means that
the independent variables are not too highly rdl&aeeach other. Lastly, the signs for
the estimated coefficients are consistent withttie®retical or prior expectations.
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8.18 Conclusions

8.18.1 Classification of CER Buyers by Cluster Analysis

Carbon markets are increasingly conscious of tiseakand environmental ‘quality’ of
credits delivered by CDM projects. Consequentiypor credits are no longer viewed
as a homogenous good and buyers now differentiatevelen credits supplied by
different types of CDM project. According to Sut{&08], CDM sustainability labels
can differentiate the market for CERs into norm&RS and premium CERs. This
research tries to validate the concept of a prenmarket by using cluster analysis. K-
means clustering was used to segment a sampleyefdinto two clusters. The results
clearly demonstrate that, within the sample studie@ clusters of buyers exist with
distinct profile patterns. Moreover, the resultstioé chi-square analysis and a cross-
tabulation showed that these two clusters wereifgigntly different in: organization
type; level of paid up capital; perception of susthle development benefits;
perception of return on investment; perceptionnodge of the sustainability labeling;
participation in the voluntary market;, the projeptiority; knowledge in the
sustainability label; attitude towards the hostrtoyls duty; and their willingness to
pay.

The first cluster of buyers has a strong preferdnceCERs with CDM sustainability
labels. These buyers have negative attitudes t@wvérel host countries’ capacity to
assess CDM projects, so they require the additistazdard to ensure the sustainability
of CDM projects. They have high involvement in pastchase and purchase intention
of CDM sustainability labels. These buyers haveigh hevel of knowledge in CDM
sustainability labels. They perceive that CERs witktainability labels differ from non-
labelled CERs in terms of SD benefits. They wersitp@ about the importance of
labeling and the image of SD labels. Most buyerghis group apply dn ethical
purchasing policy for purchasing carbon credits by giving the lepsiject priority to
the industrial gas projects. Finally, non-profiganizations and companies with small
paid up capital (< 100 million Euros) tend to be thembers of this group.

On the other hand, the second cluster of buyersats®ng preference for non-labelled
CERs. These buyers have low involvement in pasthase and purchase intention of
CDM sustainability labels. Moreover, they have w level of knowledge in CDM

sustainability labels. They view that CERs with taurgbility labels are the same as
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non-labelled CERs in terms of SD benefits and ROley were negative on an
importance of sustainability labels, but have aitp@s attitude towards the host
country’s duty to assess CDM projects. Finallyvare companies with large paid up
capital £100 million Euros) tend to be the members of thaug.

These findings clearly agree with Sutter's recomdagions, supporting that CDM
sustainability labels can differentiate the caroarket. Finally, we may define this
market characteristic a©he CER Two Markets

8.18.2 The Willingness of Buyers to Pay a Price PremiunCigRs with CDM
Sustainability Label

It is increasingly clear that carbon credits getegtdoy CDM project do not all deliver
the same SD benefits, as intended by the KyotooPoht GS carbon credit has now
been developed to meet the needs of buyers segrfdrircarbon credit with high SD
benefits. The research presented in this thesid tngecontingent valuation method to
better understand the buyers’ valuation of SD henef CDM projects through their
WTP a price premium for GS carbon credits. Thiglgtiinds that 56.4% of the buyers
are willing to pay a price premium for GS carboedits. The charity group and the
government have a greater percentage of the “ye$P \Wesponses than the private
group. On average, buyers are willing to pay agppeemium of€1.12 per tonne of
CO.e for GS carbon credit in recognition of SD bemsefiMoreover, we found that a
price premium for GS CERs varies widely. A wide ganof WTP values is also
supported by the result of the study on buyer’'dinghess to pay a price premium for
GS CERs which was conducted by Stetlal [105].
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Chapter 9

A Conceptual Framework and Research Methodology foAssessing
the Sustainability of CDM Projects

9.1Introduction

As mentioned in Chapter 5, the vagueness of theepinof SD is the most critical
problem. There is still no single universally adegpdefinition of the sustainability of
CDM project because the Bonn Agreement assigngyatdunterpret the sustainability
of CDM project to each host country. Therefore ague concept of SD gives the
opportunity, arguably it pressurizes, host coustrie set the low sustainability
standards in order to compete for CDM investmehis Tltimately leads to the problem
known as & race to the bottoirin terms of SD standards (Sutter [108]). Sevetatlies
have found that the SD objectives of CDM projectemeot clearly interpreted by host
countries (Browret al [8], Schneider [101]). Moreover, the relative ion@ance of these
SD objectives is still considerably vague. Stakdaol preferences towards the
sustainable development objectives of CDM projeetraot explicit, and are left open
for host countries to interpret. Making these otwec preferences explicit will help
reduce conflicts and help develop consensus aareift stakeholders can evaluate their
own proposals from the others’ preferences (Pastaé [88]). Finally, the question of
whether host countries can ensure the sustainabfliCDM projects has been widely
debated. Burian [10], Kolshust al [59], Michaelowa [74], Nussbaumer [80], Olsen
[84], Olsen and Fenhann [85], Schneider [101], 8uhd Parreno [109]). Burian [10]
found that projects with negative ecological origbanpacts have been approved by
host countries. This implied that host countrieancd guarantee the SD benefits of
CDM projects.

Given this context, an investigation of stakeholpieferences towards the SD of CDM
projects is clearly needed. Moreover, there is adn&r more specific research
investigating how the CDM contributes to SD. Thesearch tries to investigate these

issues by using a case study of a biomass CDMdqirinje hailand.
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9.2Research Objectives, Research Questions, and ResgaHypotheses

The objective of this chapter isto* investigate the contribution of the CDM to
sustainable developmehtThis objective can be achieved by pursuing théser

research questions:

1)  Are the expected SD benefits described in the P&Dedly realized?
i) How does CDM project distribute benefits and soctdts to stakeholders?
iii)  Were the preferences of the stakeholder for théamable development of
CDM projects?
Iv)  Whether are the group’s preferences are substgntiffierent from each other,
on which criteria they differ?
We can evaluate this research question by fornmglatie following hypothesis:

Hypothesis 5:The inter-group preference weights are different.

9.3 Prior Literature

There have been several studies of the sustaityabisessment of CDM projects, but
the research on stakeholder preferences towardSEhéenefits of CDM project is
limited to only two studies (Nussbaumer [79], Sufte08]). This topic first discusses
the literature on the sustainability assessmer€OM projects. Next, we discuss the
literature on stakeholder preferences towards bé&hefits of CDM project.

The sustainability assessments of CDM projects waostly based on the reviews of
the PDDs, whereas the in-depth interviews with edtakders were not widely used for
data collection. Kolshugt al [59] assess the sustainability of the Braziliarergy
project candidates including: (1) ethanol (with &sge cogeneration); (2) cogeneration
from refineries; (3) biomass thermoelectricity (fjaation of wood); and (4) wind
energy. Kolshus et al. developed a set of indisatorevaluate non-carbon benefits of
these CDM project candidates on the environmenteldpment, and equity. The data
used in this analysis was obtained by the liteeataview, not the interviews. Thus, this
study recommended further research to collect nda® from the other sources.
Kolshus et al. found that the cogeneration fronnesfes has positive impacts on all
three dimensions including the environment, develept, and equity, and also seem

profitable (require low carbon quota prices). Tleme the cogeneration is the most
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cost-effective option. The wind energy option alss positive impacts on all three
dimensions, but it requires high carbon quota pricebe profitable. On the other hand,
fuel wood gasification has negative impacts on newstironmental indicators, but it
requires low carbon quota prices to be profitableally, Kolshus et al. concluded that
a high cost per ton of carbon dioxide abated wadsetl to a high score on sustainability
indicators, whereas a low abatement cost per taradfon dioxide was linked to a low
score on sustainability indicators.

Brown et al [8] investigated the sustainability of CDM fonmgsprojects by using the
case studies in Mexico and Belize. Brown used dirstakeholder analysis as a method
for assessing projects. This method is based aejpth interviews and qualitative data
was derived from these interviews. Finally, theeegsh results showed that the pilot
CDM projects in this study did not contribute siggantly to SD in terms of income,
diversification of production, and other environraror development aspects.

Burian [10] investigated the sustainability of COMojects by using an in-depth case
study in Honduras. Burian chose Rio Blanco Smaltddglectric Project as a case
study because this project was supposed to be taplsetice model concerning SD.
Burian used a qualitative method to assess thiggirorhe analysis was based on the
data obtained from the PDD and in-depth interviesth project developers. This study
tried to examine whether the expected SD beneétcribed in the PDD are actually
achieved and whether there are important aspettsi@ationed in the PDD. Therefore,
this research requires the project visit to ingzde the sustainability aspects. Finally,
Burian found that this project contributed sigrafitly to SD by being a self-sufficient
source of renewable energy. The significant SD tisngenerated by this project were
increasing the quality of energy supply in regieneating plantation activities, and
generating temporary and permanent jobs. Howehe, research only gathered data
from the site visit, and it did not receive theaimhation from other stakeholders such as
local residents, experts, etc. We can not seeidvesvof other stakeholders on the real
SD benefits generated by this project. Consequethily research only gives provides a
crude analysis the project’s real contribution &x S

The other three studies of the sustainability asseat of CDM projects largely rely on
data available in the PDD. These studies are caeduxy Nussbaumer [79], Olsen and
Fenhann [85], and Sutter and Parreno [109]. SattdrParreno used Multi-Attributive

Utility Theory (MAUT) to assess the sustainability of the CDM pebjdhey assessed
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16 officially registered CDM projects with regard tvhether they fulfill the GHG
emission reduction objective and SD objective. T3 indicators used for his
assessment were: (1) employment generation; (Rjkdison of CER returns; and (3)
improvement in local air quality. The data of exeelcSD benefits generated by each
project was obtained from the PDDs. Moreover, $utte@d Parreno sent the
questionnaires to 16 project developers to find data of SD benefits generated by
these projects. However, he got only 4 responses fis survey. Thus, the data for his
analysis were largely obtained from the PDDs. Byndie found that there were no
registered CDM projects that were likely to fulfile twin objectives simultaneously.
Moreover, only 1 out of 16 projects was likely tontribute significantly to SD in the
host country.

Nussbaumer [79] used MAUT to assess the five daskes of CDM projects. The data
of expected SD benefits generated by each projastoltained from the PDDs. Where
the PDD did not provide precise data of expectBdb®nefits, Nussbaumer used an
educated guess to find the expected SD benefissgitiss for SD benefits missing from
the PDDs may not be correct, so this will affe@ tjuality of research results. Another
weak point of this research is that Nussbaumer aeBsfive usable questionnaires to
calculate the SD criteria weighting used in SD sssent. This low participation may
not represent the real criteria weighting by stakedrs. Thus, this weighting will affect
the quality of research results. Finally, the redeaesults showed that a GS CDM
project and a CDM project with Community DevelopmeParbon Fund (CDCF)
perform well in terms of both overall SD benefitsdathe distribution between the
different SD benefits. On the other hand, the HFGjget in India doesn’'t appear to
perform well because its contribution to social elepment is low and the
environmental impact is negative.

As previously noted in Chapter 5, Olsen and Fenlj@Bhconducted the sustainability
assessment based on text analysis of the PDDs. Sétel3 SD criteria for analyzing
the expected SD benefits described in the 744 P@B4$ CDM projects). They tried to
find how many SD benefits each CDM project can gaiee Consequently, this
assessment relied only on data obtained from tHesPD

Therefore, the quality of the PDD will directly aft the accuracy of these three
research works. Some host countries have their PB@s which do not give details of
sustainable development benefits generated by CBijkgis (Castro and Michaelowa

[13]). Some PDDs do not give enough details for Hustainability assessment.
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Moreover, the SD benefits described in the PDDsoatg potential benefits, not the
real benefits or actual negative impacts (Olsen Remwhann [85]). Therefore, relying
only on data available in the PDD is not sufficiaat investigate the CDM’s
contribution to SD. Besides the details availabléhe PDDs, researchers need to find
more details about SD benefits from other sourdésreover, researchers need to
investigate whether the expected SD benefits de=trin the PDD are actually
achieved. Given these weaknesses of relying onfdata PDDs, this research will use
in-depth interviews and site visits to find the Bénefits.

As previously noted, the research on stakeholdefepgnces towards the SD benefits of
CDM project is limited to only two studies done Wyssbaumer [79] and Sutter [108].
Sutter [108] conducted the first survey on the ausbility preferences of CDM
stakeholders in three host countries including B@\tica, India, and Uruguay. Sutter
used the direct weighting and the Analytic HiergrdProcess (AHP) to assess the
sustainability preferences. The Uruguayan stakemoklrvey was conducted in a
weighting workshop in which 36 CDM stakeholderstiggyated. Unlike the Uruguayan
survey, the South African and Indian surveys wenedacted through the face-to-face
interviews and electronic questionnaires. Eachhesé¢ two countries got around 30
responses from government, industry, NGOs, andescid Indian stakeholders rate
reducing dependency on fossil fuels as the higheerence, whereas South African
stakeholder rate employment generation as the sigiteference. Another stakeholder
survey in Uruguay found that water resource (wgtelity and efficiency in the use of
water) was the highest ranked preference. Howekerdistribution of participants in
these surveys was not well balanced. Thereforeasbessment will get altered through
biased weightings of assessment criteria. More napdy, these surveys covered only
a group of expert, not the local residents in ti@MCarea. The CDM stakeholders
include not only the experts, but also the localdents. Most stakeholder surveys on
the sustainability preferences will include botlgraup of experts and a group of local
residents (Ananda and Herath [3], Kontogiaehial [60], Koontz and Hoag [61],
Nielsen and Mathiesen [77], Strager and Rosenbe@r], Wattage and Mardle
[138]). Therefore, the results of these three sygvadid not reflect the preferences of
local people for the SD of CDM project. Finally, t&uw [108] gave several
recommendations for further research on the pnetee of CDM stakeholders. Firstly,
he recommended further research to ensure thasuhey can reach a well balance

between stakeholders from different groups. Segontle recommended further
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research to add a group of local residents, edpedi®e grass-roots level into the
stakeholder survey and examine whether the subiliipgoreferences of experts and
the sustainability preferences of local residents different. Lastly, he suggested
conducting a small scale survey rather than a laogée survey because a large scale
survey tends to produce equalized weightings.

More recently, Nussbaumer [79] followed Sutter [[L®& conduct a survey on the
sustainability preferences of CDM stakeholders. dhasmer used only the direct
weighting to assess the sustainability preferenths survey was conducted through
electronic questionnaires and gained a small nummiyearticipants which included only
11 people (5 responses from Annex | countries arrésponses from non-Annex |
countries). Unfortunately, this research failedctearly find the preferences of CDM
stakeholders. There was no strong evidence fooapgof stakeholders to significantly
favor one or the other SD criteria, or even a Si2gary. Moreover, the results of the
questionnaire were not statistically relevant. Meegiously, this survey include only
the participants from Annex | countries. Conseglyethe results of this survey cannot
really reflect the preferences of all CDM stakeleotd

There is clearly a need for further research onsthkeholder preferences towards the
SD benefits of CDM project. Therefore, this reshandll follow Sutter [108] and use
his recommendations to conduct a research on thisability preferences of CDM
stakeholders. Hopefully this research will answesr dbpen questions that were left by
Sutter. Finally, this research will use in-depttemmiews and site visits to find the SD
benefits of a project case study and check whetigeexpected SD benefits described in

the PDD are actually realized.

9.4 Research Methodologies

According to Nielsen and Mathiesen [77], the comabon of qualitative and

quantitative methods is useful in eliciting the fprence structures within a complex
group of stakeholders. The link between the qual#gaand quantitative results will

show whether the results of priority weights (qutative method) are consistent with
the real SD benefits and social costs we foundsyguqualitative interviews. This dual
approach has been adopted in this research.
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9.4.1 SelectingSD Benefits and Social Costs for the Stakeholdere$u

Quantitative methods have been used to find stateh@references for the SD of
biomass CDM projects while qualitative methods hdeen used to investigate
stakeholders’ perceptions of SD impacts. CDM paadigt provide a wide range of

environmental, economic, social, and technolodieadefits. However several potential
CDM benefits are not relevant to biomass projeased on rice husk. Moreover
including too many options in a study of stakeholgeeferences increases the
respondents’ cognitive burdens to the detrimenttha study. This is a particular
problem with face-to-face interviews (Ananda anddie [3]). We therefore follow

Curtius and Vorlaufer [18] and study only the SDhéigs related to biomass CDM
projects based on rice husk. In order to identiy I&nefits we reviewed the project
design documents (PDDs) of the 11 Thai biomasspt®j Finally, we arrived at six SD

benefits and the three social costs. The six S[efiisrare:

i.  Generating extra income from selling biomass ressdu
ii.  Avoidance of danger from the burning of biomassiess
iii.  Creating jobs for local people
iv.  Transfer of technology and knowledge in renewahkrgy
v. Increasing the usage of renewable energy and ¢tocaént

Vi. Reduction of GHG emissions

As for the social costs, most PDDs of the 11 CDMjguts (rice husk) stated that
stakeholders were worried about environmental groblincluding: (i) dust; (ii) noise;
and (iii) waste disposal.

The Buasommai Biomass CDM Project used the GS mdetbgy to assess the
sustainability of its project and found that it leasegative score (-1) on air quality and
noise pollution during the operation period [9]. tdover, the PDDs of Thaisaree Rice
Husk Power Plant, Phu Khieo Bio-Energy Cogenergpiaject, and Buayai Bio Power
Plant revealed that their stakeholders were coedeabout: (i) air quality; (i) water
quality; and (iii) noise level.

These six SD benefits and three social costs weed in a pairwise questionnaire to
explore sustainability preferences. A series of-tpg¢ meetings were held in

Bannsamednoi Village (the local area adjacent@oGBM project) with 8 local people
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and 2 experts to discuss various aspects of thpopea research. All participants
agreed that the SD benefits should not include ‘dveidance of danger from the
burning of biomass residues’. This is because dhal Irice mills had already stopped
burning rice husks before the implementation ofvags CDM projects. Consequently

this SD benefit is not relevant, and it was deldteth the pairwise questionnaire.

9.4.2 Qualitative Method

Qualitative method was used to gain a deeper ihsighis research used multi-
stakeholder analysis described by Browh al [8] as ‘a system for collecting
information about groups or individuals who areeatied by decisions, categorizing
that information, and explaining the possible cmtdl that may exist between important
groups, and areas where trade-off may be possile multi-stakeholder analysis
largely relies on in-depth interviews together wiattcument and policy analysis. Brown
et al [8] suggested that the interview structure shdagdddeveloped according to an
interviewee’s position and experience in the fiekh interviewee with a limited
experience in CDM activities will be interviewed liess detail than those with more
experience. Interviews were structured by refertioghe six SD benefits and three
social costs mentioned above. CDM stakeholdersaasked about their experiences
based on the rice husk project. In-depth interviesgse conducted between January and
March 2010. The discussions during the in-deptbrineéws were audio recorded for

analyzing the transcribed data.

9.4.3 Quantitative Method: The Analytic Hierarchy Proc¢asiP)

Quantitative method will be used to answer the tesearch questions: (1) What the
preferences of the stakeholder for the SD of CDMjqumts are; and (2) Whether the
group’s preferences are substantially differentnfreach other, on which criteria they
differ. This research will use the Analytic HieraycProcess (AHP) developed by Saaty
[98] to assess the sustainability preferences diGiakeholders.

AHP is suitable for complex decisions which involtlee comparison of decision

elements which are difficult to quantify (Saaty [98The AHP has proven to be a
helpful tool for prioritizing the objectives of $@holders’ preferences and exposing

similarities and differences in stakeholder prefess (Nielsen and Mathiesen [77]). As
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CDM project has multiple SD objectives to be ptiagd, AHP is a suitable tool for this
study to rank multiple SD objectives of CDM projediHP has been used in various
contexts and fields because of its user-friendkgriace for multi-criteria decision-
making (Nielsen and Mathiesen [77], Sato [99], \Agdt and Mardle [138]). According
to Pascoet al [88], Strager and Rosenberger [107], and Suti@8], the reasons for
choosing the AHP as a tool to assess the prefesefcgtakeholders are as follows: 1)
the AHP allow for many objectives to be simplifiéal individual choices by using
pairwise comparison. Pairwise comparison will méke process of assigning weights
much easier for participants because only two dlges are being compared at any one
time rather than all objectives having to be coragawith each other simultaneously; 2)
the availability of AHP software makes calculatieasy and provides many display
tools to quickly view results; 3) the AHP providas inconsistency check that enable

the elimination of unserious answers. The AHP imgdhe following steps:

1) Identification of stakeholders

The first step of the AHP is to identify stakehakleThis step is aimed to ensure that all
interests in the CDM area are considered within gtening and decision-making
process. In this step stakeholders will be addetiddist for the future interview. Most
studies using the AHP have used a small sampléa&éisolders (Wattage and Mardle
[138]). This is because a large number of stakedieldend to produce equalized
weightings and a large number of stakeholders rtakelicitation exercise unworkable
(Ananda and Herath [3], Sutter [108]). The detaifsstakeholder selection will be
shown in Topic 9.4.4

i) Identification of sustainable development objediv

The SD objectives of CDM project is developed fpplacation at the project level. The
SD objectives of CDM project can be synthesizedmfraational sustainable
development priorities. Moreover, the SD objectieéSCDM project should create a
linkage between CDM projects and national dimersioh sustainable development.
The SD objectives largely overlap with national elepment objectives. There are
synergies between CDM projects and national dinoessof SD. If the CDM project

can contribute to SD at project level, it will albave a positive impact on SD at
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national level. The SD objectives of CDM projece aften grouped in four categories
covering environmental, social, economic, and tetdgical aspects. Each objective
must be translated into the sub-objectives. Thé&e®-objectives will be used in an
AHP pairwise comparison for measuring the weighteaeferences of CDM
stakeholders.

In exploring the sustainability preferences of CBkkeholders in South Africa and
India, Sutter [108] developed the three SD objestiof CDM project including
environmental, social, and economic objectives.sé€hiree objectives were translated
into the 12 sub-objectives which can be shown éfigure 5.3 (Chapter 5).

iii)  Questionnaire Design and Data Collection

The stakeholder preferences towards the SD obgsctman be elicited using the
pairwise comparison questions. This step requirdseholders to answer many pairwise
comparison questions. In the pairwise comparisastjpns, stakeholders are asked to
assess the importance of one sub-objective aganwher sub-objective on the 9-point
scale. This 9-point scale is used to determinentbightings. According to Satty [98],
the value “9” denotes “absolute importance”, wherdee value “1” represents “equal
importance”. For example, if the sub-objective Extremely more important than the
subjective 2, the stakeholder will give the val@& th a pairwise comparison question.

Table 9.1 show the 9-point comparison scale

Scale Definition

Equal importance

Moderate importance

1

3

5 Strong importance
7 Very strong importance
9 Absolute importance
2,4,6,8 Intermediate values between

the adjacent scale values

Table 9.1: The 9-point comparison scale
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The number of the pairwise comparison question®mlgp on the number of the sub-
objectives. We can calculate the number of thenpsér comparison questions by using

the following equations:

N = n(nl)
2
Where
N = the number of the pairwise comparison questions

n = the number of the sub-objectives

There are many ways to conduct a stakeholder swsueli as focus group, internet
survey, a face-to-face interview, etc. However, imswidies of the sustainability
preferences choose a face-to-face interview as ch fir a stakeholder survey.
According to Sutter [108], the advantages of a taeface interview are: (1) the
participants have the chance to ask a researcloert dfve SD objectives they do not
understand; (2) a researcher can check whethecipartts have actually studied the SD
objectives; (3) a researcher can detect and cdireatbvious inconsistencies that result
from simple errors or misunderstandings. Consedyethiis study will use a face-to-
face interview to conduct a survey. In the firstsien of pairwise questionnaire,
participants will be asked to weight the six SD dféa and three social costs with the 9-
point scale (See Appendix B). In order to ensueehlidity of this questionnaire, we
went to Bannsamednoi Village (the local area bel@dV project) discussing it with 8
local people and 2 experts. The villagers were vkegn to comment on the
questionnaire. All participants completely disagrewith this first version of
questionnaire. This first version included 18 p&®ev questions which were so
complicated that villagers could not understand thethodology. We agreed with the
villagers because there are few stakeholder sunveys) a pairwise questionnaire and
this research is the first to use this method fDMCstakeholders. The participants gave
us the three recommendations in order to improie dhestionnaire. Firstly, they all
agreed that the 9-point scale made them confustditsi definition and also increase
their cognitive burdens. Consequently, we followa§ér and Rosenberger [107] to
employ a reduced form of the traditional 9-pointlec We developed the 5-point
scaling system by deleting the four middle valugs4( 6, 8) of the traditional 9-point

scale. This 5-point scaling system is shown in @&bP below.
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Scale Definition

Equal importance
Moderate importance
Strong importance

Very strong importance

a b~ W N B

Absolute importance

Table 9.2: The 5-point comparison scale

Secondly, all participants agreed that the SD benshould not include avoidance of
danger from the burning of biomass residues. Thizecause the rice mills stop burning
the rice husks before the implementation of biom@B$/ projects. This indicates that
this is not a truly additional SD benefit, so wéetie it from the pairwise questionnaire.
Thirdly, they suggested us to describe more detdilhie five remaining SD benefits.
Finally, we get the final version of questionnaihat all participants agree with (See
Appendix C). This questionnaire including 13 pas&iguestions asking the participants
to weight the five SD benefits and three socialtcasith the 5-point scale. On an
average, a participant need almost a minute to @nswme pairwise comparison

question, so it will take about 15 — 20 minutesdoe participant to complete a survey.

iv)  The analysis of stakeholders’ priority preferences

We can compute the pairwise comparison score betwwe sub-objectives (a) by
using the law of reciprocal comparison. For simplicwe assume that there are two
sub-objectives including Gand Q and g is a pairwise comparison score between the
sub-objective i and the sub-objective j. By recgalocomparison, ifjg= 3, then pa=

1/3. These pairwise comparison scores will be cated in form of a pairwise
comparison reciprocal matrix shown in the table. AB scores in the matrix are

positive.
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Sub-Objective i

Sub-Objective |

Sub-Obijective i

1

3

Sub-Obijective |

1/3

1

Table 9.3: The pairwise comparison reciprocal matrix

The next step is score normalization. To normaliEse pairwise comparison scores,
we will compute the sum of each column and theniddiveach column by the
corresponding sum. For example, the sum of columr8j+ 1 = 4, so the normalized
score of @= 3/4 = 0.75 and the normalized score ptal/4 = 0.25. The normalized

scores can be shown in the table 9.4.

Sub-Objective i

Sub-Objective |

Sub-Objective i

0.75

0.75

Sub-Objective |

0.25

0.25

Table 9.4: The normalized scores

The final step is to compute the average valuesach row in the Table 9.4, and use
these as the preference weights for each sub-olgedtor example, a preference
weight for sub-objective i = (0.75+0.75)/2 = 0.7%%) and a preference weight for
sub-objective | = (0.25+0.25)/2 = 0.25 (25%). Thesdues represent stakeholder
priority preferences towards the sub-objectives.

Finally, Saaty suggested that a consistency ratissed to measure how consistent the
judgements have been relative to large samples wélyp random judgements.
Normally, each participant has a consistent detisieor example, one participant
judges that criteria A is more important than cra&eéB and criteria B is more important
than criteria C. If this participant has a consisteecision, participant will judge that
criteria A is more important than C. However, ndit @articipants have consistent
decision. Therefore, we calculate a consistenb riatimeasure the consistency of the
pairwise comparisons. As a rule of thumb, a ceescy ratio of 0.10 (10%) or less is
considered acceptable. If a consistency ratio eatgr than 10%, we need to revise the
pairwise comparison scores in a matrix. Howevet{esyl108] set the cut-off at 0.20

(20%) in exploring the sustainability preferencé€BM stakeholders.
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9.4.4 I|dentification of Stakeholders

CDM project involve a wide range of stakeholderscérding to Ananda and Herath [3]
and Grimble and Wellard [40Jstakeholder is any group of people, organized or
unorganized, who share a common interest or staka particular issue or system.
CDM stakeholders are the individuals, groups anghiroanities who are affected by
projects such as non-governmental organizations O#®)G local residents, and
employees. In the design phase of the CDM projewt, stakeholder participation
focuses on the impacts of the CDM project and ttogept’s contribution to SD. In the
validation phase of the CDM project, stakeholdessnment on whether the project
qualifies as a CDM project.

In this research representative stakeholders vélladded to the list for in-depth
interview. However, selection of representativikalelders is a difficult task (Ananda
and Herath [3]). In the early stage of this redeane will identify stakeholders through
a review of the PDD and a project site visit contddan January to March 2010. As the
research progressed, we will follow Browhal [8] to identify stakeholders by asking
relevant stakeholder groups to identify individualsd organizations that have close
relationships with them in terms of CDM activities.

Most studies of the sustainability preferences BMCstakeholders have used a small
sample of stakeholders. Nussbaumer [79] and Su&] used a sample of 11 and 30
people respectively. According to Sutter's recomdagions, we will add a group of
local residents, especially the grass-roots lem&b ithe stakeholder survey, so the
stakeholder include both a group of experts antbapgof local residents. For ensuring
a well balance between these two groups, we witvesu 40 experts and 56 local
residents. Finally, the list of organizations pap@ting in this research is shown in
Table 9.5 and 9.6.
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Name

Organization Type

Agrinergy (Thailand) Co.Ltd.

Private — CDM Business

South Pole Carbon Asset Managem
Ltd. (Thailand)

eRtivate — CDM Business

The Department of Alternative Enery
Development and Efficiency

jysovernment - Regulator

Energy Policy and Planning Office

Government - Raigu

Regional Energy Coordination Office
(Surin)

@sovernment - Regulator

Office of Natural Resources ai

Environmental Policy and Planning

1@Government - Regulator

Ram Tambon Administrative

Organization

Government - Regulator

Prasart Tambon Administrative

Organization

Government - Regulator

Burusi Tambon Administrative

Organization

Government - Regulator

Energy for Environment Foundation

NGO — Research

Northeast Development Foundation

NGO - Energyckoli

Walailak Energy Research Unit

Government — Research

Local Environmental Watch Network

NGO — Environnamolicy

Chaipakoom Temple

Local resident

Surin Electricity Co. Ltd.

Private — CDM Business

Agriculture Office of Surin

Government — Regulator

Metropolitan Electricity Authority

State EnterpriseEnergy Business

Public Relation Office of Surin

Government — Regoila

Electricity Generating Authority of
Thailand

State Enterprise — CDM and Ener

Business

Provincial Electricity Authority

State Enterpriseenergy Business

Khanom Electricity Generating Co. Ltd.

Private -eEgy Business

Surin Sustainable Energy Working Gro

up NGO - Enétglcy

Table 9.5: List of sta

keholder organizations
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Name Organization Type

Bannburusi School Government — Academic

Bannbutom School Government — Academic

Ramwittaya Rachamunghalapisek Schpol Governmerdad@mic

Bannsamednoi School Government — Academic

Mungcharoen Green Power Private — CDM Business

The Clean Energy Fund Committee NGO — Energy Policy

Silpakorn University Government — sustainable dewelent
policy

Charoen Energy and Water Asia Co. Lid. Private Mdusiness

EM Group Co. Ltd. Private — CDM Business

Carbon Partners Asiatica (Thailand) Cq.Private — CDM Business
Ltd.
Foxsys Co.,Ltd. Private — CDM Business

Khon Kaen Sugar Power Plant Private — CDM Business

)
~—+

Local residents in Bannsamednoi Village 56 locaidents around CDM proje

area

Table 9.6:List of stakeholder organizations (Cont.)

From Table 9.5 and 9.6, a group of experts incliiegovernment organizations, 5
NGOs, 3 state enterprises, and 10 private orgaoimatWe have interviewed at least
one representative from these organizations (T@fleand 9.6). For the group of local
residents, we have selected the residents whoeae the CDM project area (less than
2 miles from the CDM project area). Therefore, Beamednoi Village was selected as
the representatives of local residents. This w@lagas most directly affected by the
CDM project (both positive and negative impactsanBsamednoi village is located
behind Mungcharoen Green Power, about 2 miles dway the project. It is very

difficult to go to this village without the help ddcal residents. The Regional Energy
Coordination Office suggested us to call to Mr.Wich.aithong, one of the Clean

Energy Fund Committee, who lives in this village feading us to the village. We

found that this project is the second group to ss#ee project area (The first group is

NHK Television who came to see local stakeholdeBsixprisingly, Thai DNA never
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goes to assess the project area, so the reguthiarst know whether the expected SD

benefits and the social costs described in the Ri2lactually realized.

9.5 Country Context: The Kingdom of Thailand

The issue of CDM’s contribution to sustainable depment will be addressed in the
context of a case study conducted in Thailand. Atelselected a biomass (rice husk)
CDM project as a case study. The Kingdom of Thdilanlocated in the heart of the
Southeast Asian mainland, and covers an area Qi 53 3quare kilometres. Its size is
equivalent to the size of France and Californiaailémd has seventy-six provinces that
are further divided into districts and sub-disBicthe country is divided into five main
geographical regions: the North, the Central Pléme Northeast, the East, and the
South. Unlike the provinces, the five regions hageadministrative character, but are

used for geographical purposes only. The map oilditécan be shown in Figure 9.1.
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Thailand has a tropical climate and three seasamnsy season (June to October), cool
season (November to February), and hot season Marglay). According to Thailand
Board of Investment, the population of Thailandchesd 64.86 million in 2004, of
which eight million people live in Bangkok and winity.

Thailand is a middle-income country. Thailand i€ @f the most successful developing
countries. Thailand was known as one of Asian tggwnomy with rapid economic
growth beginning in 1985, followed by an econommsis beginning in 1997. Bangkok
is an economic centre of Thailand and heavily deteis the national economy.
Thailand has had success with reducing povertydoead ratio from 42.21% in 1988
to 8.48% in 2007. In other words, the number ofrgmople in Thailand has dropped to
5.4 million in 2007 from 22.1 million in 1988 (s@&able 9.7). In 2007 national poverty
line is THB1,443/head/month (GBP22/head/month).dPiyvis expected to continue to

fall in 2008 with farm incomes continuing to rigeasply as a result of the recent rise in

crop prices.

Poverty Index 1988 1990 1992 1998 2004 2006 2007
Poverty line 633 | 692 | 790| 1,1301,242|1,386| 1,443
(Bath/head/month)

Poverty headcount ratio (% 42.283.69| 28.43| 17.46| 11.16| 9.55 | 8.48
the number of poor people | 22.1 | 18.4| 15.8/ 10.Z 7.0 6.1 5.4

(million)

Table 9.7: Thailand Poverty Index; (source: [114])

Agriculture was traditionally the major economidiaity of Thailand. However, the
acceleration of economic growth in the boom pe(it@B5-1996) caused rapid changes
in Thailand’s economic structure. Currently, Thaobeomy is largely dependent on

manufacturing and services (see Table 9.8)
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Sector GDP by sector (%)  Labor force by occupaf@oh

Agriculture 8.8 38.8
Manufacturing 39.6 15.8
Wholesale and Retail trade 13.6 15.6
Services 37.9 23.4

Table 9.8: Thailand’s economic structure in 2007; (sourc&5[)

Manufacturing has created Thailand’s rapid econognawvth. According to Bank of
Thailand, the manufacturing’s share of GDP rosenf@2% in 1980 to 39.6% in 2007.
However, manufacturing employed only 15.8% of thbol force in 2007. Major
manufacturing include motor vehicles and partsdfpoocessing, electronics, textiles
and clothing, and petroleum. Thailand is becomingcentre of automobile
manufacturing for the Association of Southeast Adiations market.

The service sector is another economic sector whedps Thailand to achieve rapid
economic growth. The service sector includes fir@rservices, education, restaurants,
and hotels. The service sector has shifted fromdkited jobs to high-skilled jobs in
financial services, trade, and management. In 200%ervice sector contributed 37.9%
of GDP and employed 23.4% of the labor force. Tsariis a major activity within
Thailand’s service sector. According to Tourism Harity of Thailand, 14.46 million
international tourists visited Thailand in 2007 agdnerated THB547,782 million
(GBP8,425 million) in revenue for Thailand in 2007.

Agriculture becomes less important in Thailand yodehe agriculture’s share of GDP
fell from 23% in 1980 to 8.8% in 2007. However, iaglture accounts for the highest
share of the labor force. As of 2007, 38.8% ofl#m®r force is employed in agriculture.
Rice is still the Thailand’s most important crofhalland is the world’s leading exporter
of rice. Other major crops include rubber, cocongtsn, soybeans, sugarcane, and
other tropical fruits.

9.6 Thailand’s Energy Policy and Situation

Thai economy quickly rebounded from the crisis @@riof 1997 - 1999. Indeed,

Thailand’s growth recovery was driven largely bg tgrowing exports and the growing
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investments. In the period of 2000 - 2006 Thailarahinual real GDP growth averaged
5%; whereas world’'s annual real GDP growth avera8®d The national energy
consumption increases in line with this growth. rEtiere, the energy consumption keep
rising after the crisis period of 1997 — 1999. Frda84 to 2008, final energy
consumption has grown annually at 6%.

In 2009, the final energy consumption in Thailandsw66,339 ktoe (kilo-ton-oil-
equivalent) with the rate of increasing 0.7% frdme previous year (DEDE [20]). The
total value of the final energy consumption was32,®illion Baht (or about GBP21
billion; exchange rate: GBP1 = THB50.00). Considgrihe final energy consumption
by economic sector, industrial sector accountedtterlargest proportion of the total
final energy consumption (36.6%), followed by tramidation sector (35.7%),
residential sector (14.9%), commercial sector (7,6%d agricultural sector (5.2%).
Thailand is a net energy importer and largely ddpemn crude oil imports for power
generation. More clearly, crude oil accounted f@r66% and 68.15% of the total
energy imported in 2007 and 2008 respectively. &loee, Thailand is affected severely
by oil price volatility. This will also make Thaiha face a huge foreign currency loss. In
2009, the total energy imported was 59,386 ktod wie rate of decreasing 0.1% from
the previous year, while the total energy expomet 12,712 ktoe with the rate of
increasing 8.5% from the previous year. The comiakesnergy (petroleum products,
crude oil, electricity, natural gas, and coal) acted for about 99% of both total
energy imported and total energy exported. In 20689de oil played the greatest
proportion or 67.50% of the total energy imported.

Considering the fuel consumption for electricityngetion, fuel oil and diesel oil
accounted for the largest proportion or 59.8% ef tibtal fuel consumption of electric
generation in 1981, but the share of fuel oil arebel oil for electricity generation was
continuously decreased while increasing that otiofinel types such as natural gas,
coal, lignite, nuclear, etc. In 2009, fuel oil asidsel oil accounted for only 0.7% of the
total fuel consumption of electric generation. Acbog to Thailand Power
Development Plan (PDP) during 2008 — 2021, theesbéarfuel oil and diesel oil for
electricity generation will be reduced to 0% by 2@€hongpeerapieng [15]) (see Table
9.9). On the other hand, natural gas accounteth&largest proportion or 73.7% of the

total fuel consumption of electric generation i©20
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1981 | 1987 1998 2008 2016 2021
Natural gas 10.0| 545 53.8 70.0 63.4 47.1
Lignite 109 | 234 18.1 12.6 7.8 5.9
Imported coal - - 0.5 8.2 15.0 15.0
Hydro 19.3 14.2 5.5 4.7 2.7 2.0
Fuel oil 58.4 7.6 19.2 1.0 - -
Diesel 14 0.2 11 0.2 - -
Renewable energy - - 0.2 1.4 2.7 2.3
Nuclear - - - - - 5.3
Imported electricity from - - 1.8 1.9 7.0 9.7
other countries

Table 9.9: Share of fuels used for power generation in Thailgsource: Chongpeerapieng [15])

In Thailand, there are many renewable energy ressusuch as biomass, solar, and
hydro, but Thailand so far exploits only a smalfltwm of the full potential of these
resources. However, the percentage share of retewealergy is continuously rising
because there are many policies to encourage taugiion and use of renewable
energy. In 2009, Thailand’s renewable energy comdgion was 5,861 ktoe with the
rate of increasing 21.7% from the previous year.tldd amount, renewable energy
consumption as electricity energy, thermal energthanol, biodiesel, and NGV
(Natural Gas Vehicle) accounted for 8.8% of thaltdihal energy consumption. The
electricity consumption produced from renewablergynavas 279 ktoe. The thermal
consumption was 3,537 ktoe. The biofuel consumpéisrethanol was 334 ktoe, and
478 ktoe as biodiesel. Finally, NGV consumption wig®33 ktoe. However, the
increasing use of renewable energy has causedidimg price of biomass residues.
Figure 9.2 showed the historical prices of biontassdues. The price of rice husk rises
to 1,200 Baht per tonne in 2010 from 500 Baht pangé in 2006, showing an increase
of 140%. Moreover, the price of oil palm shell ss® 1,500 Baht per tonne in 2010
from 1,100 Baht per tonne, representing an incre#s@&6% [46]. According to
Gervasoni [31], the increased price of the ricekbusill significantly raise the income
of farmers. We will discuss this effect on the faria income in the next chapter.
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The historical prices of biomass residues
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Figure 9.2: The historical prices of rice husk and oil palmlsisource: [46])

As discussed above, Thailand largely depends orori@g energy, especially fossil

fuels. In order to minimize dependency on imporedrgy and simultaneously reduce
the environment impact of using conventional fodsikls, Thailand has recently

announced the 15-year Alternative Energy Develogni®an (AEDP) during 2008 —

2022. The AEDP’s target is to increase a shardtefmative energy mixed to be 20.3%
of the country final energy demand in the year 2[3. This target is equivalent to

total oil consumption of 19,799 ktoe. Moreoversttarget will help Thailand avoid the

addition of 42 MtCQe GHG emissions per year. The objectives of the REBE:

i) To utilize alternative energy as a major energppdy of the country for

replacing oil import.

i) To increase energy security of the country.

ii ) To promote an integrated green energy utilizatiocommunities.

iv) To enhance the development of alternative entergfynology industry.

V) To research and encourage high efficiency atera energy technologies.

In the AEDP, Thailand has an estimated renewabdeggnpotential of around 57,210
MW for electricity generation. Of this potentialhdiland has the highest potential for

solar power, followed by biomass, and wind enespe(Table 9.10). Solar power has
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the potential to provide 50,000 MW for electricggneration of which only 32 MW has
been developed. The majority of electricity gerestddy renewable energy comes from
biomass. This is because Thailand is an agricllagantry and has many agricultural
residues such as rice husks, bagasse, coconut huskshells, palm oil fibre, etc.
According to the AEDP, biomass has the potentigirtivide 4,400 MW for electricity
generation of which 1,610 MW has been developeds(@ering the wind power, its
estimated potential is 1,600 MW of which only 1 M\8s been developed. Based on
the estimated renewable energy potential, the 1&-YADEP is divided into three
phases (see Table 9.10):

(1) The short term from 2008 to 2011
The short term is emphasized on the promotion ohmercial alternative energy
technologies and the high-potential renewable gneggources such as biofuels and
thermal energy from biomass and biogas with fulaficial support. The short term goal
is to develop renewable energy to a level equivtalei0,961 ktoe or 15.6% of the total
energy consumption (see Table 9.10).

(2) The mid-term from 2012 to 2016
The mid-term aim to: (1) promote the renewable g@neechnology industry; (2)
support the new renewable energy technology prp¢otevelopment in order to make
it economically sound; and (3) encourage new teldgies in the biofuels production,
the green city model development, and the strengtgeof the local energy production.
The mid-term goal is to develop renewable enertgval equivalent to 15,579 ktoe or

19.1% of the total energy consumption (see Talle)9.

(3) The long term from 2017 to 2022
The long term aim to: (1) enhance utilization ofwnavailable alternative energy
technologies such as hydrogen, bio hydrogenated{Betc.; (2) extend the green city
model throughout Thai communities; and (3) pronittailand as the ASEAN biofuels
and renewable technology export hub. The long tgoal is to develop renewable
energy equivalent to a level 19,799 ktoe or 20.3%e total energy consumption (see
Table 9.10).
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Potential | Existing | 2008 - 2011 2012 - 2016 2017 — 2022

MW Mw MwW ktoe MW ktoe MW ktoe
Solar 50,000 32 55 6 95 11 500 56
Wind 1,600 1 115 13 375 42 800 89
Hydro 700 56 165 43 281 73 324 85
Biomass 4,400 1,610 2,800 1,463 3,220 1,682 3,700| 1,933
Biogas 190 46 60 27 90 40 120 54
Solid waste 400 5 78 35 130 58 160 96
Hydrogen 4 1
Total 1,750 3,273 1,58y 4,191 1,907 5,608 2,313
Thermal ktoe ktoe ktoe ktoe ktoe
Solar 154 1 5 18 38
Biomass 7,400 2,781 3,660 5,000 6,760
Biogas 600 224 470 540 600
Solid waste 1 15 24 35
Total 3,007 4,150 5,58p 7,433
Biofuel m It/d m It/d m It/d ktoe m It/d ktoe mdt/ | ktoe
Ethanol 3.00 1.24 3.00 805 6.20 1,686 9.00| 2,447
Biodiesel 4.20 1.56 3.00 950 3.64 1,145 450| 1,415
Hydrogen 0.1 124
Total 6.00| 1,755 9.84 2,831 13.50 3,986
Total energy consumption 66,248 70,300 81,500 , 30y
Total energy from 4,237 7,492 10,319 13,709
renewable energy (ktoe)
Renewable energy ratio 6.4% 10.6% 12.[1% 14(1%
NGV (mmscfd — ktoe) 108. 393/0 3,469 596 5,260 596,090
Total energy from 10,961 15,579 19,799
renewable energy and NG
(ktoe)
Alternative energy ratio 15.6% 19.1% 20.3%

Table 9.10:Goals of the 15-Year ADEP; (source: [20])

In order to achieve the goals of these three phdsemass energy is expected to

provide a share in excess of 60% of alternativeggnenix, reflecting the fact that

Thailand is a country highly dependent on the adjtical sector and hence has access

to the large amounts of the waste agriculturaldess.

215



9.7 CDM Implementation in Thailand

Thailand signed the United Nations Framework Cotiganon Climate Change
(UNFCCC) in June 1992 and the Convention was eatifon December 1994. The
ratification went into effect in March 1995. Lat@ihailand signed the Kyoto Protocol
on 2 February 1999 and ratified it on 28 August 208fter the ratification of the
UNFCCC and the Kyoto Protocol, Thailand develogesl Rrinciples of climate change
policy which was based on the objectives of staipdgj GHG emissions, and, at the
same time, recognizing economic development nek&lsY [49]). The principles of

Thailand’s climate change policy are concludedail€ 9.11.

No-regret Thailand should participate and cooperate with ofiaties to achieve the common
option objective of reducing GHG emissions, but the same tt should recognize economic

development needs.

Precautionary | Thailand should take precautionargsmess against the potential adverse impacts of

climate change.

Common but | As a non-Annex | country, Thailand does not haveission reduction target

differentiated | obligations under the UNFCCC. Thailand anticipdtes Annex | countries will take

D

=
~—+

responsibilities| the lead in GHG emissions reduction both domesfieaid abroad. Sufficient suppo

provided for voluntary action and public participatis preferred.

Equity It should address inequalities in healthustaand access to adequate food, clean water,

and others due the adverse effects of climate ehang

Table 9.11: The principles of Thailand’s climate change poligsgurce: IGES [49])

As a non-Annex | country, Thailand has no commitirtenreducing GHG emissions
under the Kyoto Protocol and is eligible to hos¢ t6DM projects. The Thailand
Greenhouse Gas Management Organization (TGO) wablisked under the Ministry
of Natural Resources and Environment to work asDhsignated National Authority
for CDM (CDM-DNA). TGO is the newly established anbmous governmental
organization. The Objectives and duties of TGOudet (1) analyzing and screening
the CDM projects for issuance of the Letter of Ap@l (LOA) and monitoring the
projects; (2) promoting CDM projects and the carlmoarket; (3) being the National
Information Clearing House of Greenhouse Gas; @)aging all information regarding
the approved CDM projects and CERs’ value; (5) anlmg the capacity building of the

government and private sectors on greenhouse gaag®@ent; (6) promoting public
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outreach regarding greenhouse gases; and (7) prgmand supporting all activities
related to climate change mitigation.

As Thailand’s energy policy aim to increase the akeenewable energy in order to
prevent an energy shortage, the top priority wallgiven to the following CDM project

types:

e Energy sector including energy production and enefficiency improvement
projects such as fuel switching, conversion of stdal waste to energy,
improvement of cooling system effectiveness, improent of energy efficiency
in buildings, etc.

e Environment sector including production of heat atettricity from municipal
solid waste and wastewater treatment for energgiymtoon.

e Transport sector including improvement of fuel @éhcy and demand side
management.

¢ Industrial sector including emission reductionsrirmanufacturing process.
In order to ensure the projects’ contribution to BDThailand, the TGO Board of

Directors developed the procedures for screeningluating, and approving CDM
projects. The CDM project approval procedures hevs in Figure 9.3.
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CDM Approval Procedure in Thailand

Board of Thailand Greenhouse Gas Management
Organization (TGO Board) A

\ Sub-Committee on CDM Project Review -

' [}
‘-ﬁ-‘----tﬁ““;--‘---ﬁ--.ﬁ‘.

Thailand Greenhouse Gas Management Comments from
Organization (TGO) concerned agencies

Project developer submits an Initial
Environmental Evaluation (IEE) with SDC
DNA issues evaluation Report, and PDD to TGO, or an
A Letter of Approval approved EIA

Figure 9.3: CDM Approval Procedure in Thailand; (source: [113])

Briefly, the CDM project approval procedures ardadi®ws:

1)  Project proponent submits the PDD and all documetased to CDM project to
TGO

i) TGO checks the completeness of these documentsesmtithese to the relevant
Ministries which will evaluate the project eligiibyl.

i) TGO uses comments from the relevant Ministriesviduate whether the Letter
of Approval shall be issued.

iv)  Finally, TGO reports the final decision to the jaij proponent. If a project
candidate contribute to SD in Thailand and meetha&levaluated requirements,

it will be approved and get the Letter of Approval.
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The above procedures are regulated to completenwti80 working days. The Letter of
Approval (LOA) is to be signed by the Permanentr&acy of the Ministry of Natural

Resources and Environment.

9.8 The Sustainable Development Criteria and Indicatorgor Assessing CDM

projects in Thailand

A duty to assess the sustainability of CDM projastassigned to a host country, so a
host country must develop its own criteria for eimgy the SD benefits of CDM
projects. In Thailand, the SD criteria for asse3SCDM projects are developed by
TGO. As mentioned in Chapter 5, Thailand is categdras country with well defined
sustainability criteria in Asia-Pacific. The SD ebjives of CDM project are grouped in
four categories covering environmental, social,necoic, and technological objectives.
These four objectives are translated into 24 ¢aitefhese objectives and criteria have

been defined as follows:

9.8.1 Environmental Objectiverhis objective is translated into 15 criteria alofvs:

1) Reduction of greenhouse gas emissions: This @ites assessed by the amount
of reduction of greenhouse gas emissions compaitadoaseline. This criterion
is scored between 0 to +1.

2) Reduction of air pollutant emissions: Standardsceaming air pollutants and air
additives should be in compliance with the lawscamtes by authorities such
as the Ministry of Natural Resources and Enviroringre Pollution Control
Department, the Department of Industrial Works, @tais criterion is scored
between -1 to +1.

3) Noise pollution: This criterion is assessed by sbiavel in the project site. This
criterion is scored between 0O to +1.

4) Odour pollution: Odor pollution control should be gompliance with the laws
announces by authorities such as the Departmelmdostrial Works, Ministry
of Public Health, etc. This criterion is scoredvizetn O to +1.

5) Wastewater quality: Standards of wastewater qualityuld be in compliance

with effluent standards stipulated by relevant atitles such as the Department
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of Industrial Works, Harbor Department, etc. Thigetion is scored between 0
to +3.

6) Waste management: In this criterion, waste mean®riaawhich cannot be
reused and is a burden of management. This critasoassessed by waste
output per raw material input. This criterion i®sed between -1 to +2.

7) Soil pollution: Soil pollution standards should I compliance with the
government standards. This criterion is scored éetw) to +1.

8) Groundwater contamination: This criterion is scdpetiveen -1 to 0.

9) Reduction of hazardous waste: Hazardous waste égtieuin compliance with
the laws announces by authorities such as the DBegat of Industrial Works,
the Pollution Control Department, etc. This criberis scored between -1 to +1.

10) Water demand and efficiency of water usage: Thieron is scored between -
210 +2.

11) Soil, coastal and river bank erosion: This craeris scored between -1 to O.

12)Increase in green areas under the project’s im@al his criteria aim to promote
the development of green area. Green area meangegeyated land managed
according to silviculture and landscape principléseen areas can be located
inside or outside the project site as long as ithes project’s initiative. This
criterion is scored between 0 to +3.

13)Ecosystem diversity: This criterion is scored betwel to +1.

14)Species diversity: This criterion is assessed hyufadion size and species of
flora and fauna. This criterion is scored betwekto-+1.

15)Usage of GMO and/or alien species in the projeet Jihis criterion is scored
between -1 to 0.

9.8.2 Social Objective:This objective is translated into 3 criteria asdafs:

1) People’s participation: This criterion is asses®gdthe level of organized
participation. This criterion is scored betweeno 1+2.

2) Activities promoting social development, culturepdasufficiency economy
philosophy: This criterion is assessed by manydiets such as protection of
natural and cultural heritage; scholarship awasdigious, arts, and cultural
activities; healthcare support; activities based sufficiency economy

philosophy; child nursery care, etc. This criterisiscored between 0 to +3.
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3)

9.8.3

1)

2)

3)

9.8.4

1)

2)

3)

Workers’ health and surrounding community healthisTcriterion is assessed
by workers’ health and community health plan. Tdriserion is scored between
0 to +2.

Technological Objectiverhis objective is translated into 3 criteria alofos:

Technological development: This criterion is asedsdy the usage of
appropriate technology. This criterion is scorethieen -1 to +2.

Post project implementation plan: This criterionassessed by post project
implementation plan or post crediting period planoatlined by a project. This
criterion is scored between 0O to +1.

Capacity building: This criterion is assessed bg trumber of well skilled

employees. This criterion is scored between -11to +

Economic ObjectiveThis objective is translated into 3 criteria aéofos:

Increasing income of stakeholders: This criter®@assessed by workers’ annual
income and income of other stakeholders. Thisraoiteis scored between -1 to
+1.

Energy: This criterion is assessed by the amouattefnative energy usage and
percentage of energy usage efficiency. This caters scored between 0 to +1.
Increasing in usage of local content: This criteri® assessed by the proportion
of local content compared to import content. Thitedon is scored between -1
to +3.

The score used for evaluating each criterion rdnga a negative score to a positive

score, with a middle value at zero. A positive sc¢fl, +2, +3) indicates positive

impact to the area. A zero score indicates no impache area or equivalent to the

baseline scenario. A negative score (-1, -2) indganegative impact to the area.

Thailand allow the project candidates to have aatieg score for any single criterion,

however the project candidates must have the fmtaltive score in each group of

criteria. In order to receive the Letter of ApprbW#am Thailand, a project candidate

must have the total positive score (more than zdfmjally, the SD objectives and

criteria developed by TGO are summarized in Takl2.9
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¢ Reduction of air
pollution

¢ Reduction of noise
pollution

¢ Reduction of odor
pollution

¢ Reduction of soll
pollution

¢ Reduction of
hazardous waste

e Wastewater quality
e Waste management
¢ No groundwater
contamination

o Efficiency of water
usage

¢ No soil, costal, and
river bank erosion

¢ Increase in green
area

e Ecosystem diversity
e Species diversity

¢ No use of GMO

and/or alien species

e Activities
promoting social
development,
culture, and
‘sufficiency
economy’
philosophy

¢ Public health
quality for workers
and surrounding

communities

¢ Implementation
plan for post-
project life or post-
crediting period

e Capacity-

building activity

Objectives| Environment Social Technology Economic
Sub- e Reduction of GHG | ¢ Public e Technology e Increasing
objectives | emissions participation development income of

stakeholders

e Increase in
energy efficiency
and usage of
alternative
energy

e Increase in
usage of local

content

Table 9.12: Thailand’s objective hierarchy for CDM project; (soe: [116])
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9.9Background on a Case Study: Biomass CDM Projects ifhailand

According to UNEP-Risoe [126], as of July 2010, réha@re 122 CDM projects in
Thailand. These projects are at different stagéspr®jects have been registered; 83
projects are in validation and 3 projects have estpd registration. These 122 CDM
projects are expected to generate 6,817,000 @ertEimission Reductions (CERS).
Currently methane avoidance projects account ferldhgest number of CDM projects
in Thailand (74 projects). Globally biomass CDM jpots are concentrated in Asia.
Thailand has fifth largest number of biomass CDMijgxts in the world (22 projects).
Thailand is a major producer of rice and the majasf biomass projects are based on
rice husks (11 projects). These projects are cureted in rice producing areas (the
central, north, and northeastern of Thailand).

The PDDs of these 11 biomass CDM projects, staettie technology for rice husk
power plant is unavailable in Thailand. Conseqyenthese projects depend on
imported technology. The principal technology comgras are: (1) a combustion
system to generate thermal energy from the ricd;h{) a boiler to generate steam
from the thermal energy; and (3) a steam turbimeegeor to generate electricity using
the steam. A low calorific fuel means the boilestsyn is large in terms of its fuel and
ash handling capability. As the rice husk has & kitica content, the boiler combustion
chamber is large relative to fossil fuel boilerkisTresults in a higher initial investment
for rice husk boilers. Fly ash is removed from fine gases using an ash separator that
is composed of pre-separator system (Multi-Cyclpreasd electrostatic precipitator
(ESP). This technology can eliminate up to 99.6%ust (> 0.1 micron).

In Thailand the baseline assumption used by bior(rass husk) CDM projects is that
any biomass residue that was not used for hearafeme was dumped, left to decay or
burnt in an uncontrolled manner prior to the prbjegoplementation. Before the
implementation of biomass CDM projects, the exgstilce husk power plants received
subsidies from different sources and therefore laddferent initial financial situation
than biomass CDM projects. For example, Roi-Et GrEewer Plant received funds
from the Energy Policy and Planning Office (EPP@y ahe Global Environment
Facility (GEF), whereas PRG Granary Co., Ltd. reegisubsidies under the Energy
Conservation Promotion Fund. This implies that aithsubsidy biomass (rice husk)
power is not viable. This is due to high initiavestment costs and a high cost of

electricity production. According to Prasertsan a8djjakulnukit [93], financiers
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consider bioenergy projects as high risk investsienainly because transaction costs
are high. CDM projects need the sale of CERs toamree these financial barriers.

The increasing use of renewable energy has causeprice of rice husk to rise. This

has increased the cost of electricity productiaymfrrice husks. The collection and

transportation costs of rice husks are also higtalee rice husks are bulky and widely
dispersed. The high price of rice husks and thé balection and transportation costs
will decrease project Internal Rates of ReturnR{IRConsequently, the sale of CERs
will help the projects to overcome this barrierndlly, the expected value of CERs

generated by these 11 rice husk projects is abkh8trillion Euros per year (CER price

is about12.00 per tonne of C@).

9.10 Study Area

In this study we have selected Mungcharoen GreemePd®roject (Figure 9.4) in
Thailand as a case study. Mungcharoen Green PdM@P) was awardetthe Best
ASEAN Renewable Energy Projec#ind “the Best Thailand Renewable Energy
Project” in 2008 by the Association of Southeast Asia N&iQASEAN) and the Thai
government. By these awards, it is noted for itsrafpon with the most environmentally
friendly and social responsible manner. MGP is firet large scale biomass project
developed by a rice mill owner in Thailand. MGP use husks, which are wastes by-
product from the rice milling process, as fuels @8 MW power generation. It is
located in Surin province (Figure 9.1), northeasterovince of Thailand, about 286
miles away from Bangkok. The province covers al tataa of 8,128 square kilometers
and the project covers approximately 240,000 sqoneters of land.
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Figure 9.4. Mungcharoen Green Power Project

Surin province is one of the major producers o and is particularly well known for
its jasmine rice. Therefore, rice is a major cropa in the project area and farmers are
the major stakeholders of the project. This profmoiverts the agricultural waste into
eco-friendly electricity. MGP aims to reduce GH@&issions by displacing part of
electricity from the national power grid whose #lietty is predominantly derived from
fossil fuels. The project activity is expected teduce 38,033tC&£annum over a
crediting period of 7 years. MGP sell electricitythe Electricity Authority of Thailand
(EGAT) under the contract of the Small Power Predurrogram (SPP) for 21 years.

As previously noted, Bannsamednoi Village was setkas the representatives of local
residents because it is located behind CDM prdjeicjure 9.5 and 9.6), about 2 miles

away from the project.
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Figure 9.5: Bannsamednoi village behind the CDM project; (seuasithor’s survey)

Figure 9.6: Bannsamednoi village behind the CDM project; (seueuthor’s survey)
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Figure 9.7: Rice growing area behind the CDM project; (soueaghor’s survey)

There are around 100 households in Bannsamedntageil The village was
predominantly occupied by rice landowners, whoicated their own land. Therefore,
CDM project is surrounded by rice growing area (fey9.7 and 9.8). Their ancestor
came form Cambodia, about 40 miles away from tHiage. Therefore, most villagers
still speak Cambodian (Khmer language). In in-deptérviews, we therefore must hire
local translator to communicate with the local desits. The villager has had on average
only 9 years of schooling (a minimum of nine yeardiool attendance is mandatory in
Thailand). The average personal income in thiagélis about GBP100 per month.
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Figure 9.8: Rice growing area behind the CDM project; (soueaghor’s survey)

Most residents are farmers who have a close raktiip with the project owner. This is
because the project owner has his own rice mill @héarmers in this village sell the
rice paddy to the project owner. More importantlye project owner is a national
politician who works closely with the local residenOne villager saidlf the villagers

need the money, they can borrow the money fronpithject owner. Moreover, the
project owner always supports the money to theagéis when they organize a
religious ceremony such as the wedding ceremomyfuheral ceremony, a Buddhist
ordination ceremony, eft This evidence shows the Patronage System (soraeti
known as “Spoil System”) in Thai society. In thetl®aage System, Thai politician
always strongly support the local people by givilhg money, giving a job, etc.
Therefore, the villagers in this area have an dewxelrelationship with the project

owner. In this village, the major institutions indk:

1) Chaipakoom Temple (Figure 9.9): This temple is teatre for villagers to

organize social meeting. Thai people always go tenaple to make a merit.
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There are four monks in this temple. All particpat the in-depth interviews. A
Buddhist always pays respect to a monk. The momksya give a social
consultancy to villagers. When the villagers hayar@blem, they always go to
the temple for consulting with the monks. This téenps the centre for
communication between the project owner and villag€he project owner will
inform the project’s activities affecting the lifgf residents through the two
stereo speakers inside this temple. This templeiggs a place for public
consultation in the process of CDM implementation.

Figure 9.9: Chaipakoom temple; (source: author’s survey)

2) Bannsamednoi School (Figure 9.10): There are abemtteachers and 200
students in this school. This school provides sarg of primary education. The
villagers always pay respect to the teachers wbuwige the knowledge to their
children.
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Figure 9.10: Bannsamednoi School; (source: author’s survey)

3) A nursery school (Figure 9.11). This school takezaaf children between the
ages of 2 to 6 years. There are about 50 childnethis school, but only one
teacher manages all activities. This school chargg GBP0.4 (40 pence) per
day for taking care of children. All villagers takieeir children to stay in this
school.

Figure 9.11: A nursery school; (source: author’s survey)
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The next chapter will describe how the CDM projaffects these major institutions.
The villagers use a two-lane concrete road (Figui®) for their transportation and a
motorcycle is the major vehicle for them.

Figure 9.12: A two-lane concrete road in the village; (souraghar’s survey)

When considering about the environmental conditiothis village, all villagers agree
that the environmental condition is excellent befttre CDM implementation. There are
two ponds in this village. Before the CDM implemeidn the villagers can use these
ponds for drinking and taking a bath. Like the watendition, the air condition is
excellent because there is no dust in this villdde next chapter will describe how the

CDM activities can affect the environmental coratitin this village.
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Chapter 10

Research Results: The Sustainability of CDM Project in Thailand: A

Case Study of Biomass (Rice Husk) Project

This Chapter presents the research results fromirtiteepth interviews conducted
between January and March 2010. Both qualitativa dad quantitative data derived
from the face-to-face interviews. More than 30 oigations participated in this survey.
This research employed a mixed methodological ambrdo study the sustainability of
CDM projects. We will therefore present both quiite and quantitative results. This
chapter first discusses whether the expected Skfitemand the social costs described
in the PDD are actually realized and how these fidfsrend costs are allocated. Then,
we present the quantitative outcomes related tcstiséainability preferences of CDM

stakeholders.

10.1 Qualitative Analysis and Results

According to Schenlet al [100], the aim of qualitative research is notdlotain a
representative sample, but rather to gain insigiitsthe subject. Between January and
March 2010, we conducted in-depth interviews withsfakeholders (see Table 10.1 for
details). The in-depth interviews were audio reedrdand transcribed. Finally,

qualitative results are presented in five themes.
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No. Sex | Organization Professional/occupation

1 m Government Energy

2 f NGO Energy and environment

3 m Private CDM consultant (Biomass project
4 m Local resident Farmer

5 f Local resident Farmer

6 m Local resident The Clean Energy Fund Committee
7 m Local resident teacher

8 m Private CDM project manager

9 f Private CDM project manager

10 m Private Employee in CDM project

11 m Government Community development

12 m Government University lecturer

13 f Local resident teacher

14 m Local resident farmer

15 m Government Energy (Biomass technology)
16 m Local resident farmer

17 m Local resident farmer

18 m Local resident farmer

19 m Private CDM project manager

20 m Government Energy

21 m Private CDM consultant (Gold Standard)

Table 10.1:Overview of the participants

10.1.1 Theme I: Generating Extra Income for the Farmers

The PDDs of 8 (out of 11) projects based on riceklatated that their project will give
an extra income to Thai farmers by paying a pricenmpum for the rice husks. This
benefit involves three groups of CDM stakeholddis:project developers; (i) rice
mills; and (iii) farmers.

Thailand is one of the major world producers ofri@griculture is economically,

socially and cultural importance to the country #md is reflected in the common Thai
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saying that'Farmers are the backbone of ThailandHowever, Thai farmers are the
least powerful group in the rice supply chain.

New harvested rice is known as ‘paddy rice’ or gbuice’. Paddy rice still has its hard
protective huskThe rice husk is removed by milling which requitasgye machinery
which individual farmers cannot afford. Therefamegst farmers will sell the paddy rice
to the rice mills which are often owned and opetditg a wealthy elite in the local area.
The rice mill owners have more negotiation powantkhe farmers and they determine
the buying price. After milling, we obtain whitece and rice husk. Rice husk is the
main by-product of milling rice. For every one tenaf paddy rice milled about 0.22
tonnes of rice husk is produced (EFE [24]). Whenribe mills buy the paddy rice from
farmers, the price reflects only the value of thetevrice, not including the value of the
rice husk. The rice mills control the rice huskoase.

In the past rice husks were used for low valuecagitiral purposes: e.g. animal bedding
or compost. It is also used as fuel for cookinguiral households. Traditionally demand
for the rice husks was very low because it was us#d for industrial purposes.
Although farming households can utilize rice husiey are poor and not prepared to
pay for it. Rice mills generally got rid of the eitiusks by giving it away or burning it
in open fields. Most Thai people are familiar witle saying, Poor people eat the rice
husk. Indicating a popular belief that rice husk isnthless.

Papong et al. [87] found that about 30.8% of the husk is not used and the remaining
69.2% is used for various purposes such as fugljZer, soil conditioner, animal feed
etc. Currently, the rice husk has a monetary vakian important raw material for many
industries. Rice husks are currently used for steeking, building, generating
electricity, etc. Considering the commercial useiogé husks, the sellers of rice husks
are the rice mills, not farmer. We found that tloe thusks are sold to the local buyers
near the rice mill because of the transportatisto

Although the rice mills can sell the rice huskshese industries, they still have not paid
a price premium for the rice husks to farmers. Riasks are currently traded between
$32 and $39 per tonne [46]. The details of histdrrices of rice husk and white rice
are shown in Figure 10.1. Clearly, the price o&rwsk is positively correlated to the

price of white rice (see Figure 10.1).
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The historical prices of rice husk and white rice

69 white rice 1 e

500 4 76
%2\40_%‘437’ _1“"“"44.841 4

US Dollar per tonne

Figure 10.1: The historical prices of rice husk and white rigsgurce: [46], [47])

Therefore, CDM projects based on rice husk havatedea new business opportunity

for rice mills as one participant said:

“The rice mills see rice husks as their treasures tjod gives to them. They get a free
rice husk from the milling process and they can engiofit by selling the rice husks

with no costs. Please imagine how large the puait be made.””. (No. 6)

It is very clear that CDM projects based on ricakhdoes not give an extra income to
farmers- 19 interviewees (90%) agreed that thisfierdescribed in the PDDs, is not
actually realized, 1 interviewee disagreed and térimewee declined to discuss this

issue. One participant noted:

“Rice husk project does not give an extra incomibecfarmers in the form of a price
premium. Surprisingly, it gives an extra incomethie rice mills (rich people) rather

farmers (poor people).(No. 1)

Indeed rice husk projects make local people loseefits because of the withdrawal of

free rice husk. As one participant noted:

235



“In the past farmers can request a free risk huskrf the rice mills, but now farmers no
longer get the rice husks for free. The rice huak wtilized by poor people in the past,
but now it is used by rich people. Currently theerhusk is not the symbol of poverty,
but it is the symbol of wealthiness. Therefore, inoeome people cannot use the rice

husks as fuel for cooking and as fertilizer forittoeops.” (No.13)

One consequence of rice husk CDM projects is that farmers are losing a previously
unpriced resource and the wealthy elites who cbmice mills are gaining an extra
income. It is clearly arguable that the redistiitou of the rice husk resource has
increased inequality in rural Thai society.

Given these reasons, we have come to the conclubminBiomass CDM projects
cannot give an extra income to the farmers by magnprice premium for the rice
husks. Surprisingly, it gives an extra income te tice mills (rich people) rather
farmers (poor people). Therefore, this benefit dbed in the PDD is not actually
realized. We have wondered why many project dewstopnd CDM consultants stated
this benefit in the PDDs. So we discussed thistpeith Mr.Sittisak Sugsaisakon, the
CDM consultant of Agrinergy (Thailand) Co.Ltd. Mittsak said, All project
developers and CDM consultants know that this beisehot true in Thai society, but
we must write this benefit in the PDDs in ordenteet the SD criteria of Thai DNA
However, in exploring the sustainability of Bioma&DM project in Thailand,
Gervasoni [31] found that the increased price ef tice husks will significantly raise
the income of farmers. On the other hand, we faad the increased price of the rice
husks will significantly raise the income of theaimills, not farmers. Consequently,
this research result presented here contradictetudt of Gervasoni.

10.1.2 Theme II: Employment Creation

In terms of SD benefits, employment creation isrtiast visible benefit to local people.
The PDDs of all 11 Thai rice husk projects stateat their project created jobs. All
CDM projects are located in rural areas and creatgorary jobs in the construction
period and permanent jobs in the operating peridte Buasommai Biomass CDM
Project hired 150 local workers during constructaord thereafter 20 local people as

permanent employees. In the first instance thegjegis offer jobs to local people. One

236



rice husk project gave a chance for local peopketaip their own business to serve the

CDM. As one patrticipant noted:

“My project can really create the new jobs for thedl people. For example, the local
people have formed the security guard company derto do the business with my

project. This company is owned many local residentse project area.(N0.9)

We visited two biomass CDM projects including Muhgmen Green Power Project
(MGP) and Surin Electric Project (SEP). We requstGP and SEP to see their
employment policies. Their employment policies dieatate that the first priority for
the job is given to the local people. Clearly, Mr&min, the project manager of SEP,
said:

“My CDM project gives a chance for the local pedplevork in their hometown. My
project hired 15 truck drivers, 10 security guar8smnaids, and 20 clerical officers. All

these positions are new employment resulted frenmtplementation of CDM projett

Finally, all 21 interviewees agreed that this b&nsfactually realized as described in
the PDDs and the local people get many benefita fitte employment creation as one
participant said:

“The project created new jobs for local people. Vitlagers can get the jobs in their
hometown, so they can stay close to their fanfilhdre is no project, the local people
may go to find the jobs in BangkoKNo. 5)

However, we found that the new employment for Igezdple is limited to the low-level
jobs such as truck drivers, security guards, mailésical officers, etc. These positions
require the basic education (below the bacheloggree). More surprisingly, all three
CDM project managers we have interviewed came fRBangkok, not local people.
These managers stated that most power generatigneens also came from Bangkok.

One participant said:

“1 cannot find the local people to work in the higbsitions such as project manager,

power generation engineers, etc. My project is tedain the rural area far from
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Bangkok, so the educational institutions don’'t oftee programs in the power
generation or the renewable energy. We always paeple from Bangkok to work in
these positions (N0.9)

These confirmed that the positions requiring exgerin power generation were taken
by people from Bangkok, not local people. This esduse the local people don’'t have
the sufficient knowledge and experience in thedfel power generation and renewable

energy.

10.1.3 Theme |llI: Increasing the Usage of Renewable Eneagygl Transfer of

Knowledge in Renewable Energy

As previously noted, the 15-year AEDP aims to iaseethe share of alternative energy
mixed to 20.3% of the country’s final energy demagd2022. Biomass CDM is one of
the tools being used to achieve this target. Thisresult in an increasing usage of
renewable energy in Thailand. According to a suegye by the office of agricultural
economics, Surin produces about 1,289,249 tonscefin 2009, making it to be the
second largest rice producing province in Thailamtierefore, the rice husks are
abundant in Surin. This means Surin has the higénpal for biomass-based electricity
generation. According to the Ministry of Energye tprovince has the highest potential
for solar power (259,734 ktoe), followed by biom#8%.23 ktoe), and biogas (12.27
ktoe) in 2006 [117] (see Table 10.2). Considerinty diomass energy, the rice husk

has the highest potential for electricity generatio

Type Potential (ktoe)
Solar 259,734

Hydro 0.50

Biomass 97.23

Biogas 12.27

Table 10.2:Renewable energy potential in Surin; (source: 117

All participants completely agreed that biomass Cpidjects can increase the usage of
renewable energy and local content in Surin. Mrd¥ai€husap, the power plant

manager of MGP, stated that they use about 85@@df rice husks in Surin per year.
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Moreover, he said that around 185,000 tons per géaice husks from Surin were
transported to other provinces for electricity gatien. One participant saidSurin
now become Thailand’s export hub for the rice hrigkén.11)

However, increasing usage of renewable energyading to competition for rice husk.
This in turn is leading to conflict between the COivbjects and the rice mills. The
project developers of biomass (rice husk) CDM prgjeare often rice mill owners.
Therefore, the project developers act as both suyerice husks (from other mills) and
sellers of rice (from their own mill). These deyados are in competition with the other
rice mills because of their rice business. Whely tea as sellers of rice, they tend to
compete against each other in order to get theebigmarket share. Our qualitative

interviews found that A.T. Biopower CDM project hasch a conflict with other rice

mills in its province because of the competitiorrice businesF?s The other rice mills
collectively refuse to sell their rice husks tostiiDM. Now this CDM has shut down.

One participant said:

“One CDM project based on rice husk decided to dbuin because of the shortage of
the rice husks. Therefore, this project cannotw#elithe carbon credits to the buyer as
it promised. | was surprised with the project’s lildy to find the rice husks because
this project is located in the major area of riceoging and rice milling. Finally, |
found that this CDM has a conflict with many ricélsn Therefore, these mills refuse to
sell the rice husks to this CDMNo0.15)

There is a possibility that this conflict may ocagrain in other project areas. This could
be a barrier to the further development of bion@B#/ projects in Thailand. The Thai

government has created many policies to increasavable energy development, but it
does not address anti-market behavior resulting fittese policies. At the moment it is
not clear how the government will develop the marker biomass residues

guaranteeing the supply of rice husks to the bien@sver plant. These results are
consistent with ONEP [82] who reported that th&lata biomass commodity market

is one of the barriers to biomass energy implentiemtan Thailand.

Interview with Mr.Yaowateera Achawangkul, The Depeent of Alternative Energy Development and
Efficiency, Ministry of Energy, Thailand.

239



The final benefit relates to biomass CDM projectsl dheir potential for transfer
knowledge in renewable energy. According to ONER] [&nd Prasertsan and
Sajjakulnukit [93], lack of public support is ond the barriers to biomass energy
implementation in Thailand. There is a lack of edehce and misperceptions of
biomass technology among Thai people. The publi&genof biomass power plant is
not good and there’s regular opposition to bionpsser plant in many parts of central
Thailand. The protesters are almost always thagells from the project area. They are
deeply concerned about the project’s potentialcegfen their health and environment.
This is because they are not confident of the teldyy or environmental management.
However, their protests have little impacts on b@mass power plant. Protesters can
only deter the developers from building on theinds, but not stop the project
implementation. We are aware of only one oppositdnch successfully stopped a
project. The Nam Song villagers protested againstAal. Biopower CDM project
proposal leading to the withdrawal of the projgmplecation in October 2007. However,
the project was successfully constructed in thernamity of Sa Luang.

In order to remove this barrier, the biomass ptojeevelopers need to transfer
knowledge and information on biomass technologptal people. This may help build
the confidence of local communities in biomass gndONEP [82], Prasertsan and
Sajjakulnukit [93]). All 21 interviewees agreed ttihe rice husk CDM projects could
help address public opposition through knowledgedfer. As one participant pointed
out that:

“We have two biomass CDM projects in our provifgerin province].Now our
province is widely accepted as the learning cemterenewable energy in Thailand.
Before the construction of the biomass power plamtsther provinces, the project
developers always take the villagers to see these @DM in order to build the
confidence in biomass technologies. So the CDMlefinitely spread the knowledge to
many stakeholders(No.11)

A good example is the Mungcharoen Green Power &r¢/dGP), which is widely

accepted as the best CDM project in terms of ttewedge transfer. The MGP project
tries to engage with stakeholders at local, redjonational, and even international
levels. This includes local people, students, mesess, government officers, project

developers, and businessmen. Japan’s NHK Televyisisited this project to produce a
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TV program in the topic of Asian biomass power plahhe MGP annual report

indicates that there were a total of 4,161 visitoosn 2007 to 2009. There were 956
visitors, 1,191 visitors, and 2,014 visitors in tlyears 2007, 2008, and 2009
respectively. This indicates that CDM projects barsuccessful in knowledge transfer

10.1.4 Theme IV: Environmental Risk

Despite the fact that rice husk CDM biomass prsjgmbvide carbon neutral energy
new proposals have difficulty gaining acceptancemfrcommunities because of
negative fears about environment impact (ONEP [8#|pst PDDs of the rice husk

projects stated that their stakeholders were web@l®out the problem of dust and waste
disposal. Meetings with Bannsamednoi villagers ata@ that they face the dust
problem from the CDM project. One villager said:

“We used face the dust problem resulted by the girdjde dust came from two major
sources including: (1) rice husk; and (2) ash. Bote husk and ash were dispersed by
the strong wind. This problem affected the quattywater, so we cannot drink the
water from the public well. Finally, the projectstalled the public water purifiers in
front of the well in order to improve the qualitiywater. Currently, villagers can drink

the water from this well by using the public waterifiers.” (No.6)

The PDD of Buasommai Biomass CDM Project revealedlar problems receiving a
negative score (-1) on air quality [9]. These risalso agree with general observations
by Kolshuset al [59], confirming that biomass CDM projects reglydave a negative
impact on air quality.

More recently, Gilbertson [33] found that A.T. Bager CDM project dumped the rice
husk ash from the power plant next to the residdmiases. Moreover, Tangwisutijit
[111] found that rice husk ash from Buasommai Biesn@DM project is dispersed into
the houses near the project. According to Gilbersor husk ash contains silica that is
known to cause silicosis, an irreversible lung alése After silica particles are inhaled,
the smallest particles work their way to the lowespiratory tract. Once in the lungs the
particles cause acute toxicity damage to the lweig.cThe silica particles are quickly
attacked and ingested by the body's defense reteaszymes and radicals. This release
of these by products can result in death of thg land white blood cells cell which

causes inflammation which can result in silicoSisicosis is classified into three types:
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chronic /classic, accelerated, and acute (WHO |141]

e Chronic Silicosis occurs after long term exposuoge( 10 years) of low
concentrations of silica dust. This type of theedse severely hinders the ability
of the body to fight infections because of the dgento the lungs, making the
person more  susceptible to other lung illnesses, cluding
tuberculosishccelerated silicosiean occur after 5-10 years of high exposures
to respirable crystallinsilica. Symptoms include severe shortness of breath
weakness, and weight lo8sute Silicosis occurs after heavy exposure to high
concentrations of silica. The symptoms can deve&dpin a few weeks or as
long as 5 years after the exposu®ymptoms of acute silicosis include severe
disabling shortness of breath, weakness, and wéighkt which often leads to
dead.

Consequently, this will affect the health of lopalople if the project developers do not
manage the ash disposal properly. Gilbertson failmad biomass (rice husk) CDM
projects in Thailand never address the healtha@lsed by silica. In our case study the
Bannsamednoi villagers complain about the healtlpacts from silica including
respiratory problems and aggravation felt in tls&in.

These findings clearly supported that there ale&st three CDM projects in Thailand
(A.T. Biopower CDM project, Buasommai Biomass CDNbjpct, and Mungcharoen
Green Power project) increasing the health riskh@lgh these three CDM projects
based on rice husks claim that rice husk ash wllubed for many purposes: (1) soil
improvement; (2) cement production; and (3) steetipction, they do not sell rice husk
ash to these users. Finally, we find that thetenged demand for rice husk ash and the

buyers of rice husk ash are often distant from pmjectSB. The project developers
cannot transport it to the end users because of thagpnsportation costs and buyers are
not prepared to absorb the transportation coststeftre, in Thailand the supply of rice
husk ash exceeds the demand for it. These prdjgcts get rid of rice husk ash with
least costs, so they dump it in the open fields treaproject (see Figure 10.2 and 10.3).
This indicated that the project developer doesmanage the ash disposal properly.

Interview with Mr.Yaowateera Achawangkul, The Depeent of Alternative Energy Development and
Efficiency, Ministry of Energy, Thailand.
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Figure 10.3: The ash dumped in the open field; (source: auttsursey)

As previously discussed, Bannsamednoi villagers fae dust from rice husk and ash.
All villagers stated that they cannot drink the &rdtrom the wells (see Figure 10.4 and

10.5) and rain water collected from the roof beeatl® water is contaminated with
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high levels of dust from rice husk and ash. Morepwgany villagers complained that

they need to clean their houses more frequentlguserof dust problem.

Figure 10.4:The first pond in the village; (source: author’'svay)

Figure 10.5: The second pond in the village; (source: autharnsey)
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As discussed in the chapter 9, there are threaqimistitutions in this village including:
(1) Chaipakoom Temple (4 monks); (2) Bannsamedndhio8l (10 teacher; 200
students); and (3) a nursery school (1 teachechfidiren). All these institution faced
the dust problem. The dust came from two major aaiincluding: (1) rice husk; and
(2) ash. Both rice husk and ash were dispersetidgtrong wind. Considering the rice
husks, this project uses the rice husks for el@ttrgeneration and it has a poor system
to stockpile these raw materials. The storage spattee plant doesn’t have any cover.
This results in rice husk dispersion. Moreover, tla@sportation of rice husks from the
mill's storage and from other mills nearby to thkarp also results in rice husk
dispersion. Considering the rice husk ash, theeptaeveloper dumps the large amount
of ash in the open fields of the village (See Fegdf.2 and 10.3). They expect the
farmers to come to the open field and quickly takk to their rice growing areas, but
the large amount of ash is still left in the opeéidf. This indicated that the project
developer does not manage the ash disposal propeniglly, ash is dispersed by the
wind, making it to be the dust problem. The dustswhspersed throughout the
classrooms. The teachers were worried about thihheftheir students, especially
children under 6 years old in the nursery schoabrédver, the teachers stated that it
was very difficult for the students to study instipioor environment, but we cannot stop
teaching or postponed the class. In order to stileedust problem for these schools,
they hang black nets around the buildings to blmekthe dust from rice husk and ash.

One participant said:

“The black nets were erected around the buildingptevent the dust dispersion.
Normally we use black nets in the plantation systemmnow we need them to protect
human.” (No.7)

As for the drinking water, the villagers must bune tdrinking water with their own

money. They spend GBP4.00 per month on the drinkiatgr. Moreover, they need to
pay a higher water meter bill because they use mater for cleaning their house and
taking a bath. Therefore, only villagers who havevaincome must absorb these social
costs, while the project developer who has a higlome does not absorb any social
costs. In order to improve the quality of watere thovernment installed the public
water purifiers in front of the well (see Figure.@0 The money for the installation of

these purifiers came from the Clean Energy Fundclvhaims to solve the
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environmental problems caused by the power pl&@ustently, villagers can use these

public water purifiers and do not buy the drinkingter (see Figure 10.7).

A

Figure 10.6:The public water purifiers installed in the villggsource: author’s survey)

Figure 10.7:Villagers were taking the drinking water from thabjic water purifiers; (source: author’s

survey)
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However, this environmental situation tends to petter in the future. In order to
prevent the dust dispersion, the project develdeerded to plant Eucalyptus trees in a
long line behind the power plant. Hopefully, themgprevent the dust dispersion in the
future.

Considering the noise pollution, it is not a mamlgem. The noise pollution occur
occasionally when the project developer perforneagine flush. The project will flush
its engine around two or three days per year. ktttme the villagers will hear the loud
noise from this operation. The villagers suggedteat the project developer should
remind the villagers about the loud noise fromftashing operation in order to protect
themselves from this pollution. Therefore, thisigbcost is actually realized, but the
villagers face noise problem only two or three dagsyear.

There is another social cost raised by the locatlemts. This problem is the rising price
of the land around the project site. The projectettgoer needs to buy the large land
area for building the power plant. The project deper bought the lands from many
local landlords. Therefore, the high demand fordlameas caused the rising price of
land. When land is expensive the villagers canffot@to buy it. They believe that the
next generation will not be able to afford the grio purchase land anymore.

Finally, Mr.Payut and Mr.Yaowateera concluded thatdust problem is not caused by
the biomass technology but by the management gériiject developer. They said:

“Biomass technology itself is environmentally frigndnd does not cause the dust

problem, but the project developer does not hapeoger dust management plan

Ultimately, we have to conclude that these sooisits (dust problem, waste disposal,
noise pollution) is actually realized. The allooatiof these social costs is unfair. Only
villagers who have a low income absorb these saasis, while the project developer
who has a high income does not absorb any socsk.ctndeed, CDM project has

changed their way of life.

10.1.5 The Roots of Environmental Problems Generated bynBss CDM Projects

We tried to investigate why biomass CDM projectaseathe environmental problems

including dust, ash disposal, and noise pollutids. discussed above, Mr.Payut and
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Mr.Yaowateera concluded that all problems are aoised by the biomass technology,
but by the inappropriate management of the prajeskeloper. Finally, we found that
not all CDM projects are required under Thailanefs/ironmentally related laws and
regulations to conduct an Environmental Impact Asseent (EIA). EIA is a well
established systematic process which should idgnéfivironmental impacts and
options mitigate these problems. EIA is an impdrtinst step towards ensuring that
projects are developed in a sustainable an enveotaily responsible manner.
Without the information contained in an EIA it igfdult for any regulator to make an
informed decision about environmental (or sociaf)pact. According to Thai
regulations, an EIA is required for projects with @astalled capacity of 10 MW or
larger and these projects must submit the EIA tepmrthe Office of the Natural
Resources and Environmental Policy and Planning HPJN under the Ministry of
Natural Resources and Environment, for review andkan any necessary
recommendations. Unlike the GS, all GS CDM projegtsrequired to conduct an EIA
if the stakeholders indicate significant environta¢éimpacts. According to Stert al
[105], there were only two counties that apply dA Eo all CDM projects. These
countries are Nicaragua and El Salvador.

Consequently, an EIA exemption for projects withimstalled capacity below 10 MW
gives an opportunity for project developers to dvperforming an EIA. Two experts
stated that some CDM projects look likely to avomhducting an EIA by designing
their installed capacity close to 10 MW. Accorditgg UNEP-Risoe [125], as of
December 2009, there are three biomass CDM projdatsh have an installed capacity
of 9.9 MW (very close to 10 MW). Most villagers agrthat the SD assessment by
Thailand DNA is not sufficient to guarantee the $Bnefits of CDM projects. As
previous discussed in the previous chapter, tlogpt is the second group to assess the
project area (The first group is the Japan’s NHHKeVision). This indicate that the
government relating to CDM activities never goesis$sess the polluted village, so the
regulators do not know whether the expected SDflisraand the social costs described
in the PDD are actually realized. Finally, the agiers need an EIA as the additional
assessment to ensure the sustainability of CDMept®j Therefore, Thailand should

cancel an EIA exemption and apply it to all CDM jpats.
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10.2 Quantitative Analysis and Results

The survey conducted between January and March 26%0lted in 96 usable
guestionnaires from 40 experts and 56 local ressdém order to ensure the consistency
of the pairwise comparisons, a consistency rati®.@aD (10%) or less is considered
acceptable. The analysis of our responses, revéatesponses (2 experts and 8 local
residents) with a consistency ratio of more tha®ol10rhe results and analyses
undertaken in the following section were completdth the 86 remaining responses.

Benefits and Costs Expert Local Resident  Aggregated

SD benefits

(1) Employment 16.38% 21.29% 19.12%
(2) Extra income 20.25% 17.79% 18.88%
(3) Promoting renewable energy 26.40% 25.86% 26.10%
(4) Technology transfer 17.81% 20.12% 19.10%
(5) Emission reductions 19.16% 14.94% 16.80%
Social costs

(1) Dust 47.03% | 57.64% 52.95%
(2) Waste disposal 40.05% 26.82% 32.66%
(3) Noise problem 12.92% 15.54% 14.39%

Table 10.3:The priority weights for the SD benefits and sbc@sts
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Figure 10.9: Comparison of the priority weights for the sociasts by stakeholder group

10.2.1 Stakeholder Preferences towards the SD Benefits

Data for pairwise comparisons were analyzed usingddoft Excel. Table 10.3 shows
the priority weights for the SD benefits and sodabts generated by biomass CDM
projects. Considering the priority weights by expeincreasing the usage of renewable
energy was ranked as the highest priority with @ameeight of 26.40%, followed by
generating extra income (20.25%), and emission atezhs (19.16%). As for local
residents, they ranked increasing the usage ofmanie energy as the highest priority
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with a mean weight of 25.86%, followed by employié?l.29%), and technology
transfer (20.12%). Finally, the aggregated weidiytsall stakeholder groups showed a
similar trend with the priority weights by localsidents (see Table 10.3). Clearly, both
experts and local residents considered increasiagusage of renewable energy and
local content as the most important SD benefitSDM projects.

The preference towards increasing the usage ofwadsle energy (26.10%) is
substantially higher than other benefits. Both etgpand local residents gave us their
reasons for ranking this benefit as the highesirityi Local residents noted how the
rise in oil prices during 2007-2009 affected theenspnally with a substantial increase
in their living costs. Therefore, local residentygreeed that Thailand should reduce
dependency on crude oil. These local people coresidéncreasing the usage of
renewable energy (and the price stability theydweliit would bring) as the most
important SD benefit.

The experts interviewed suggested that an inclieabe use of renewable energy could
help Thailand gain a surplus in balance of payméytseducing oil imports. They
stated that a deficit in balance of payments reduh Thailand’s economic crisis during
1997 — 1999. Therefore, Thailand should promoteue of renewable energy in order
to reduce its dependency on imported energy. Lokall residents, they believed that
Thailand has high potential for biomass resourcesb they ranked this benefit as the
highest priority.

Although emission reduction is one of the twin alijees of CDM projects, most local
people ranked it as the lowest priority. This is€dese most local stakeholders view
climate change as a distant problem not affectiegnt personally. Emission reductions
were more strongly supported by experts, than lasatents. Experts allocated 19.16%
of their weights to emission reductions, makinthé third highest preference; the local
residents allocated 14.94%, making it the loweisirjpy (see Figure 10.8).

Experts and local residents have different viewsualemployment generation. Local
residents ranked employment generation as the delemhest priority with a mean
weight of 21.29%, while experts recorded 16.38% intak their lowest priority.

These results are similar with the results of tin@ey on the sustainability preferences
of CDM stakeholders in South Africa and India cocteéd by Sutter [108]. Sutter found
that Indian stakeholders rate reducing dependentyfogsil fuels as the highest

preference, whereas South African stakeholderseraoyment generation highest.
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10.2.2 Stakeholder Concerns in the Social Costs

Both experts and local residents considered thé piwblem as the most important
social cost (see Table 10.3). Experts expressedhitfiest concern about the dust
problem with a mean weight of 47.03%, followed bgste disposal (40.05%), and
noise (12.92%). Local residents ranked dust asnibet important problem with a mean
weight of 57.64%, distantly followed by waste dispb(26.82%), and noise (15.54%)
(see Figure 10.9).

10.2.3 Test of Statistical Differences

This section aims to evaluate the difference ingeeeption of SD benefits and social
costs between experts and local residents Followmanda and Herath [3] we used the
paired sample t-test to compare the mean weighis Was computed using SPSS

(Statistical Package for the Social Sciences).dabl4 shows the results.

** Significant at P < 0.01 level; * Significant & < 0.05 level

Table 10.4:The statistically significant mean weight diffeces

Benefits and Costs t-statistic  Significarjce
Employment (local) — Employment (expert) 2.035 0.049
Income (local) — Income (expert) -1.484 0.146
Renewable energy (local) — Renewable energy (expert| 0.257 0.799
Technology transfer (local) — Technology transéxpert) | 1.509 0.140
Emission reductions (local) — Emission reductiowpéet) | -2.309 0.027
Dust (local) — Dust (expert) 4.217 0.000"
Waste disposal (local) — Waste disposal (expert) -4.854 | 0.000"
Noise (local) — Noise (expert) 2.775 0.009"

All social costs were statistically different iretpreference weights expressed by expert

group and local resident group at the 99% confidelewvel (see Table 10.4). Local

residents gave higher importance to dust and nprsblems than experts. Local

residents are directly affected by dust and naise fthe project, while experts rarely
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visit the village. Consequently, these two groupaynmave different views on an
importance of these social costs.

Only two of the five SD benefits - emission redans and employment generation -
had statistically different preference weights 9886 confidence level). Face-to-face
interviews with local residents revealed the belieft climate change problem is
subjective and that global warming will not affésem personally. Consequently they
ranked the reduction of GHG emissions as the lowestrity. On the other hand,
experts believed that climate change is real atidaffect all individuals irrespective of
location.

Many local residents in this village have been reifieemployment by the CDM project.
Moreover, the projects allow local people to wanktheir hometown and stay close to
their families. They see this benefit more clednign experts. Experts were of the view
that the new employment created is limited to Iaiue jobs. Therefore, this makes
local residents rank this benefit as the second mygsortant SD benefits, while experts
consider it as the lowest priority.

These differences indicated an information gap betwthe experts and the local
residents. The government which is expert in thense and impacts of climate change
should inform local residents how climate chandeca$ them personally. Conversely,
the local residents should inform the experts Hosy toenefit from the employment.
Finally, we investigate how the types of critersul§jective or quantifiable) affect the
differences in the preference weights. Strager Ragsenberger [107] found that most
criteria that are subjective or are difficult to asare will be statistically different in the
preference weights expressed by different stakenotitoups. Conversely, in this
research most quantifiable benefits and costs veened to be statistically different in
the preference weights. Therefore, the resultdisf research are different from those

reported by Strager and Rosenberger [107].

10.3 Discussion and Conclusions

Clearly, biomass CDM projects under this study dbaontribute significantly to SD in

terms of extra income and avoidance of danger fifleenburning of biomass residues.
Moreover, the allocation of extra income is unfédlowever, CDM stakeholders rank
these two benefits as the low priority. These tssabntradict Gervasoni [31] who

found that these two benefits are actually realimed@hailand. Considering other SD
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benefits, we found that biomass CDM projects cantrdaute significantly to SD in
terms of promoting renewable energy, employmemtirielogy transfer, and emission
reductions. These benefits (except emission reshg}iwere ranked as the top three
highest priorities. These results indicate thatrt@es CDM projects can generate the SD
benefits which are the most important to CDM stailteérs.

Considering the social costs, biomass projectse@aotential negative impact on air
guality. The dust and noise problem are actuallyized in Thailand. Dust was ranked
as the most important social costs. Therefore,réisalts of priority weights for the
social costs are consistent with the real environtalgroblem we found in the project
area. In our case study we found that the dustl@mols mainly caused by the ash and
rice husk. The project developer has a poor systestockpile these raw materials and
this results in rice husk dispersion. Moreover,ghgect developer does not manage the
ash disposal properly by dumping it in the opeldfenear the project. Finally, both rice
husks and ash are dispersed by the wind, makiioghié the dust problem. This finding
is consistent with Gilberson [37] and Tangwisufdif1] who found other two rice husk
CDM projects generating the dust problem from the husk ash. Finally, it is apparent
that the burden of social costs is unevenly spe@at). low income villagers bear these
social costs, while the project developer who haelatively high income does not
absorb any social costs.

All these results strongly support the conclustwat host countries cannot guarantee the
SD benefits of CDM projects. Moreover, the quabifyPDD is poor in terms of the
description of actual SD benefits. Although the tabaition to SD is one of the twin
objectives of CDM projects, most PDDs do not givanprehensive details of SD
benefits and social costs. Worse than this, somé&&iafits described in the PDDs are
not actually realized. There is an incentive foojgct developers to ignore the social
costs and do not describe these in their PDDs.€eftwer, we cannot rely on the data
given in the PDDs to give an accurate assessmefiDdbenefits. However, we found
that the PDDs of GS CDM projects give enough dew@iilSD benefits and social costs.
Moreover, the PDDs of GS CDM projects show bothitp@sand negative impacts of
CDM projects. This concurs with the findings of @asand Michaelowa [13], and
Curtius and Vorlaufer [18], who found examples obpproject PDDs which did not
give accurate details of sustainable developmemefiis. Instead of reviewing PDDs to

assess SD benefits, our research strongly sugdbats future studies into the
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sustainability assessment of CDM projects shoukd the in-depth interviews and site
visits.

Finally, our results suggest that host countriesukh be required to assess the
sustainability of CDM projects usingnter alia, in-depth interviews with a range of
stakeholders supported by project site visits. Thigarticularly important in areas that
may be affected by negative impacts. Moreover, l&nsBould be required for all CDM

projects as this would better inform the PDD praces
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Chapter 11

Conclusions and Recommendations

This thesis is a systematic attempt to increaseauttaerstanding of the SD benefits of
CDM projects, by directly involving CDM stakeholdenvolved at various levels in the
process. Consequently, this study has coveredusapoints of view including those of
international stakeholders, local stakeholders, eadon market stakeholders. This

thesis has sought to meet the five key objectives:

1. Create an understanding of the concept of sust&irddvelopment applied to
CDM projects and the methodology for assessingstiitainability of CDM
project;

2. To classify CER buyers according to their attitut®sards and involvement in
CDM sustainability labels;

3. Investigate the value of sustainable developmenefits generated by CDM
projects through the willingness of buyers to payiae premium for CERs with
CDM sustainability label;

4. ldentify the factors influencing buyers’ willingres$o pay a price premium for
CERs with CDM sustainability labels;

5. Investigate the contribution of the CDM to sustaieadevelopment.

Finally, we connect the research results to theare$ objectives mentioned above and

draw the following conclusions and recommendations:

11.1 Conclusions

11.1.1 The Concept of SD Applied to CDM Projects and tbatfibution of the CDM
to SD (Objective One and Objective Five)

The Kyoto Protocol designed the three flexibilityechanisms under the concept that

GHG emission reductions taking place anywhere m world will have the same
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environmental effects. The CDM is one of the thflexibility mechanisms which
allows Annex | countries to invest in emission retthn projects in developing
countries. In each CDM host country a DesignatetioNal Authority (DNA) is directly
responsible to ensure that CDM projects attaindijectives: (1) to assist Non-Annex |
countries achieve SD; (2) to assist Annex | coestachieve their emission reduction
targets in a cost effective way. Although the CDdvgenerally considered a success in
the number of registered projects and the creditegted, the CDM’s contribution to
SD is being questioned. Finally, we found that@i2M is facing three major problems

related to the concept of SD. These problems a&mtifted as follows:

1)  Anill-defined definition of SD
The application of SD is within to CDM projects,ist still an elusive and ill defined
concept. CDM projects’ contribution to SD is intefed and assessed by the host
country designated authority. However, there arearomon international standards for
the host country approval processes and/or thelg@went of SD criteria. As CDM
project is a market-based mechanism operatingeaptbject level, the SD criteria for
CDM projects should also be developed for applcatiat the project level.
Consequently, the clear defined sustainability edat should incorporate clearly
identified and quantifiable indicators to be reletvat the project level. In Chapter 5 we
reviewed the recent CDM sustainability criteria idefl by the Asia-Pacific host
countries. We found that 12 countries have thein gpecific SD criteria for assessing
CDM projects. However, 7 countries do not have sjge€DM sustainability criteria
with significant room left for interpretation. Caguently, it is very difficult to
understand the preferences of these countries dswhe SD of CDM projects. Even
China and South Korea hosting a large number of Qdjects still have no specific
sustainability criteria for assessing CDM projecIfiese results are consistent with
Brown et al [8], Schneider [101], and Steek al [105], confirming that the SD criteria
were not clearly defined by host countries. Cutyente found that CDM sustainability
labels, especially the Gold Standard label, caarblalefine the concept of SD applied
to CDM projects. All CDM sustainability labels hawell defined sustainability criteria
for assessing CDM projects.
However, we found that having the clear definedasnability criteria does not mean
that host countries can guarantee the sustainabflCDM projects. This is reflected in

the Thai case study (Chapter 10). Although Thailaad well defined sustainability
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criteria (26 specific indicators), we found thabimass CDM projects in Thailand can
create potentially negative impacts on air qualiyrthermore some SD benefits that
are described in the PDDs of these projects argaadized in practice. These results
also reflect that the quality of PDDs is poor imts of the assessment and verification
of SD benefits. Some project developers write uriseaefits in the PDDs and hide the
negative impacts of their projects in order to nmibet SD criteria of Thai DNA. We
cannot rely on the data given in the PDDs. In otdensure the sustainability of CDM
projects, the real practice of host country to esS€DM projects is therefore more
important than the SD criteria designed by hoshogu

i)  The poor method of sustainability assessment applehost countries

The methods for assessing the sustainability of Gbdjects are not clearly defined; in
contrast to GHG emissions whose assessment andtamogi are standardized.

Therefore, host country practices for sustaingbagsessment vary widely. We found
the three weaknesses of host country practicesststainability assessment and
approval processes. Firstly, most host countriesesss the sustainability of CDM

projects by a desk review of the PDDs and an irgerwith the project developers.
This means that host countries really trust tha gadvided by the project developers.
This practice may encourage project developersutospme unreal benefits into the
PDD in order to easily meet the SD criteria of hamintries.

Secondly, CDM projects are not required to conductEIA in most host countries.

Currently, there are only two counties (Nicaragnd Bl Salvador) that apply an EIA to
all CDM projects (Sterlet al [105]). Unlike the Gold Standard (GS), all GS CDM
projects are required to conduct an EIA if the slatders indicate significant

environmental impacts. Consequently, we found s@r@ects create a potential
negative impact on environment. Lastly, it appahet the DNA rarely visits the local

areas around the project site. After the commissgof CDM projects, DNA never

visits the local areas. This reflects poor monitgrof the SD benefits. Currently, host
countries are required to conduct only one sudbdihaassessment of CDM project
before the operation of the project. ConsequerliA record ex-ante potential

benefits, not the ex-post actual benefits. Thistremts sharply with the rigorous
monitoring of GHG emission reductions. Ex-post Séndfits are not required to be

monitored during the operating period.
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These three weaknesses are reflected in the Thai stady. In Thai case study, we
found that we are the second to assess the villffgeted by the project (the Japan’s

NHK Television is the first), whereas DNA neveritgghis area.

iii)  The lack of sustainability additionality applied@DM projects

The results of the literature review show thatrigguirement of additionality as defined
in the Kyoto Protocol does not cover the sustalitgbiThe concept of additionality
focuses on GHG emission reductions, whereas thé&iafits do not appear in this
concept. Additionality is used as criteria to detere whether GHG emission
reductions are real, measurable, reasonable, anaddition to what would have
happened. However, the concept of additionalityos used as criteria to assess the
sustainability of CDM projects. Moreover, a baselis used to determine only the
volume of GHG emission reductions from project\attj not the SD benefits. We
found only environmental additionality, financialdditionality, and technical
additionality addressed in the PDDs, whereas swdtdity additionality does not
appear in the PDDs. Finally, the lack of sustailitgbadditionality resulted in the

difficulty in monitoring the real SD benefits of GDprojects.

iv) A conflict between the simultaneous objectiveseostiring cost-effectiveness of
GHG emission reductions” and “promoting sustainablkvelopment”

The results of the literature review shows thatréghés a conflict between the
simultaneous objectives okfisuring cost-effectiveness of GHG emission rechgti
and ‘promoting sustainable developmenEach ton of GHG emission reduction is
given a monetary value through the CERs, but théAGDcontribution to SD is not
given a monetary value. The missing value of SDebeias resulted in a trade-off
between the CDM target of supplying cheap emissredits and the promotion of SD
making projects with high SD obligations unattreetio investors. On the other hand,
the monetary value placed upon carbon reductioossas investors interest in CDM
projects which deliver large volumes of CERs. Thisra widespread perception that
projects that deliver large volumes of CERs candeliver other SD benefits. In
particular, industrial gas projects (HFCs QN PFCs) can generate high CER volumes,
but do not create many jobs or contribute diredtty community development.
Consequently, these two objectives of the CDM caro® achieved simultaneously.

However, this research found that the Gold Standvdl can solve this conflict by
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giving a monetary value to the objective of promgtiSD (Chapter 7). Moreover, we
found that CER buyers are becoming more concernégd wathical behavior in
purchasing carbon credits by giving the first pgtioto high quality carbon credits in
terms of SD benefits.

Finally, these four problems affect the CDM’'s cdmition to SD. The first two
problems are directly related to host countries #mese two problems make host
country cannot guarantee the SD benefits of CDMepts. In every era of the Kyoto
Protocol, the Conference of the Parties focusesthen Protocol's exemption of
developing countries from binding obligations, le¢ SD issue. Now is the time to
raise an issue of CDM’s contribution to SD. Thesdrg CDM framework should be

reformed in order to guarantee the SD benefits.

11.1.2 Classification of CER Buyers: One CER Two Mark@é\gjéctive Two)

Sutter [108] suggested that CDM sustainability lalwan differentiate the market for
CERs into two (i) normal CERs, and (ii) premium GERlowever, there is no research
to validate the concept of a premium market. Thissis is the first to validate this
concept. Finally, we found that CER buyers can lassified into two distinct groups:
(1) buyers favoring CERs with sustainability labetsxd (2) buyers favoring non-
labelled CERs. This result confirms that the carboarket is separated into two
markets: a premium market; and a normal marketay be defined asOne CER Two
Markets.

The first cluster of buyers has a strong preferdnceCERs with CDM sustainability
labels. These buyers have negative attitudes t@wvtirel host countries’ capacity to
assess CDM projects, so they require the additistasdard to ensure the sustainability
of CDM projects. They have high involvement in ppstchase and purchase intention
of CDM sustainability labels. These buyers haveigh hevel of knowledge in CDM
sustainability labels. They believe that CERs veitistainability labels differ from non-
labelled CERs in terms of SD benefits. They wersitp@ about the importance of
labeling and the image of SD labels. Most buyerghis group apply dn ethical
purchasing policy for purchasing carbon credits by giving the lepsiject priority to
the industrial gas projects. This group is mairdynprised of, non-profit organizations

and companies with small paid up capital (< 100iomlEuros)..
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The second cluster of buyers has a strong preferécnon-labelled CERs. These
buyers have low involvement in past purchase ancthage intention of CDM
sustainability labels. Moreover, they have a loweleof knowledge about CDM
sustainability labels. They believe that CERs wsitistainability labels are the same as
non-labelled CERs in terms of SD benefits and RIDley were negative about the
importance of sustainability labels, but have pesitattitudes towards the host
country’s duty to assess CDM projects. This grosipmiainly comprised of private
companies with large paid up capital 00 million Euros).

These findings clearly agree with Sutter's recomdagion, that CDM sustainability
labels can be used to differentiate the carbon etaBased on buyers’ attitudes towards
and involvement in CDM sustainability labels, theegent carbon market is clearly
separated into two markets: a premium market, ambranal market.These buyer
profiles will be useful in developing targeted metikg strategies in order to increase

the market share of a premium market.

11.1.3 The Willingness of Buyers to Pay a Price Premium @&Rs with CDM
Sustainability Label (Objective Three and Objectiair)

According to Sutter, if CDM sustainability labelarcattract a price premium, it will
induce project developers to develop projects wWithh levels of SD benefit. A price
premium for high SD CERs would create a strong ritive for project developers to
invest in CDM projects with sustainability labelhis would help the CDM achieve its
SD objective. However, the willingness to pay a@mpremium for SD labelled CERs
was unclear. Our research results clearly show@bdil sustainability labels can attract
a price premium. We found that 56.4% of the buyeese willing to pay a price
premium, whereas the remaining 43.6% were notmwglto pay. The charity groups and
the governments have a greater percentage of WEBP responses than the private
sector group. Paying a price premium as the taoptdlic relations and branding and
paying a price premium as the reward for the ptojlevelopers are the main reasons
for the willingness to pay. Meyrick [73] and Sutfdi08] made an assumption that
buyers may pay a price premium because they mait émepublic relations activities.
Therefore, our findings proved that their assump#bout this reason for willingness to
pay is correct. Considering the reasons for theillingness to pay, the main three

reasons are: (1) not believing that paying a ppoemium can help CDM projects
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achieve SD objectives; (2) they are not intereste®D benefits, but they would like to
pay a price premium for Gold Standard CERs in raitmm of its other benefits such as
low methodology risk, low Post-Kyoto risk, etc. a8 paying a price premium will
result in higher costs of acquiring carbon credits.

Considering WTP value, the mean WTP wWasl2/tCQe with a standard deviation of
€0.65 and the median WTP wé%.0/tCQe. However, we found that a price premium
for GS CERs varies widely. This may be because SBeis an elusive concept.
Consequently, different views on the SD benefitsy mesake buyers give different
monetary values to SD benefits of CDM projects. réh&as no difference between
European countries and Non-European countriesarathount of money that they were
willing to pay. As expected, charities showed thghbst mean WTP, but the mean
WTP of government was lower than that of the pawsdctor group.

In this study, most participants have a strongnitiv@ to buy CERs from the GS label
in the future. Moreover, most buyers were becomimgre concerned with ethical
behavior in purchasing carbon credits by giving teast project priority to the
industrial gas projects. This result implies thatufe market demand for CERS
generated by industrial gas projects may decré&gefound that the key strengths of
the GS label are its positive image and its couatrdm to SD. Although the past
research results clearly show that the SD profil¢he labelled projects is better than
the non-labelled projects, some buyers did not katout this. Consequently, some
buyers believed that the expected SD benefits getkby project with GS label are the
same as or lower than similar non-labelled projeldhese results indicated an
information gap among buyers and this resultedhm differences in buyers’ WTP.
Finally, we found that buyers’ knowledge in each MCDsustainability label is
substantially different. Clearly, the majority aiyers have a high level of knowledge in
the GS label, but they have a low level of knowkedd other labels e.g. the CCB
Standards. Therefore, we see that the GS label magket leader in the CDM
sustainability labels, others labels only have alsmmarket share in the compliance
market. Knowledge level is therefore an importaatdr that helps CDM sustainability
labels succeed in the compliance market.

Finally, we apply a binary logistic regression tovestigate which factors might
contribute positively and negatively to the prolibiof the willingness to pay. The
regression results showed that the probabilityhefwillingness to pay a price premium

is affected positively by the four factors. Theaetbrs are:
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e Buyer’s perception of the SD benefigiyers who have a positive perception of
the SD benefits generated by CDM sustainabilitglalare more likely to pay a
price premium than those who have a negative peocep

e Buyer's perception of ROIBuyers expecting high ROl of CERs with CDM
sustainability labels have a higher probabilitytleé willingness to pay a price
premium than those expecting low ROIL.

e An involvement in CDM sustainability labalVith more involvement in CDM
sustainability labels the probability of the willjness to pay a price premium
increase.

e Buyers’ attitude towards an importance of CDM sumshility labels: With a
more positive attitude towards an importance of CBh4tainability labels the

probability of the willingness to pay a price premiincrease.

These four factors are useful for CDM sustainablabels trying to develop marketing
strategies to increase market penetration. Findlgse findings support Sutter’s
recommendation to use CDM sustainability labelsdioing the monetary value to the
SD objective. Moreover, these findings may inducejget developers to develop
projects with high SD benefits in order to get @@premium as Sutter suggested.

11.1.4 The Disparity between the Claimed Carbon EmissieduRtions and the SD
Benefits: A Synthesis of Results from the Continyatuation and Cluster
Analysis (Objective Two and Objective Three)

We found that CDM sustainability labels only givasclear reward to sellers, not
buyers. Based on the reasons for willingness togpalyunwillingness to pay, we found
that CER buyers get a small benefit from buying €ERth sustainability labels. The
only direct benefit that the buyers get from buyiadpelled CERs is making their
organization to have a better image. However, wadothat using labelled CERs as a
tool for public relations is not an effective tdol promoting the company compared to
other eco-friendly marketing tools such as Faiddérdabel, Eco-friendly label, etc.
When buyers pay a price premium for labelled CERsy will get the same CERs as
non-labelled CERs that can be claimed for one tain@O,e. Therefore, they feel that
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buying a labelled CER resulted in the higher co$tacquiring carbon credits. Finally,
this small benefit may not cover the high cost ajuring labelled CERs. This is an
obstacle to promote the premium carbon market. l@nather hand, the sellers (the
project developers) get a significant price premiwom selling labelled CERs (based
on the results of WTP). Consequently, CERs with CBb4tainability labels may be

unattractive to buyers. These benefits can betifitexd in Figure 11.1.

Pay a price _
premium for A price
labelled CERs _ premium (10%)
»/ Premium > | Sellers
Buyers Market (Project
P Developers)
Labelled CER

l ) Labelled CERs

Using Labelled CERs for claiming
carbon emission reductions: Get a premium of about 10p6

(Reward for sellers)
1 CER = 1tonne of CO2e

v

Using Labelled CERs for public relations
(Reward for buyers)

Figure 11.1: The benefits of buyers and sellers in the prengarbon market

Clearly, CDM sustainability labels can give a mamgtvalue to the SD objective. In
order to promote a premium market, the UNFCCC shaive a direct benefit to
buyers. Currently, the reward is given to onlyessl] not buyers. This reward may be
given to the buyers in form of the claimed carbarission reductions. As the labelled
projects generate more SD benefits than the nagilabprojects, labelled CERs should
be different from non-labelled CERs in terms of thEimed carbon emission
reductions. Now each CER (labelled CER or non-lableCER) is equivalent to one
tonne of CQe. Based on the SD profile of labelled CERs, obellad CERs should be
equivalent to more than one tonne of £0The UNFCCC should revise the claimed
carbon emission reductions from the labelled ptojased on our research results, the

monetary value of SD benefits is about 10% of tleRGprice without any premium.
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Consequently, we suggest that one labelled CERsIgH® more than to 1 tonne of
COee. This will be the benefit given back to the bgyaho pay a price premium for
labelled CERs. Finally, the premium carbon markitinduce both buyers and sellers
to invest in CDM projects with high SD benefits. i lwill really help the CDM to
achieve the simultaneous objectives ehsuring cost-effectiveness of GHG emission

reductions” and “promoting sustainable developnient

11.1.5 Stakeholder Preferences towards the SD of Biom&4dd €rojects in Thailand
(Objective Five)

We investigate the attitudes of stakeholders ferS3B of CDM projects by using a case
study of a biomass CDM project in Thailand. Followi previous research
recommendations (Sutter [108]), ‘grass-roots’ locasidents were included in the
stakeholder survey. The Thai study clearly answedteBs open question on whether
the sustainability preferences of experts and loedidents differ. Our results
demonstrate different priorities regarding the im@oce of: (i) employment generation,
(iif) emission reductions, (iii) air quality (dustjiv) waste disposal, and (v) noise.
Adding a group of local residents into the stakdbolsurveys provides a clearer
understand of sustainability preferences and hggtdi conflicting opinions.

Our results revealed a similar pattern of priowsgighting to Sutter’s research in South
Africa and India. Sutter [108] concluded that theedfic energy situation in a host
country will influence the SD priorities of CDM &&holders’. According to Sutter,
India which is heavily dependent on fossil fuel ong, ranked the replacement of fossil
energy with renewable energy as the most impo&ihbenefit. Conversely in South
Africa, which has abundant coal reserves, thigah had the lowest priority. Thailand
depends heavily on fossil fuel imports and our ltssshowed that Thai stakeholders
give the highest priority to increasing renewaliergy production. This suggests that
host countries dependent on fossil fuel importsukhanclude increasing the use of
renewable energyas a criterion for assessing CDM projects. Finallg agree with
Sutter's conclusion that SD of CDM projects canyooé properly understood at the
level of the case study. These results will beulder Thai Government to apply these
importance weights to assess the sustainabiliBiahass CDM projects.

The qualitative results indicate that some SD khenefkscribed in PDDs may not be

realized in practice. Specifically: (i) rice huskDM projects may not give an extra
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income to farmers and the allocation of this beniefiunfair; (iii) rice mills stopped
burning rice husks before the implementation of @i@M; and (iii) rice husk CDM
projects can have a negative impact on air quédingt problem and waste disposal). In
theory rice husk ash can be used for many purpé$esoil improvement; (2) cement
production; and (3) steel production, but in realitis very difficult for CDM project
developers to find buyers. In Thailand there is/\@mall demand for rice husk ash and
the buyers of rice husk ash are very far from thgegts. Therefore, some CDM
projects dispose of rice husk ash with least cogtdumping it in the open fields near
the project area. However, projects do contribugeicantly to SD in terms of: (i)
employment generation; (ii) increase in renewabtergy; and (iii) transfer of
knowledge and technology.

Clearly, these results confirm that the quality PDDs is poor in terms of the
assessment of SD benefits. According to Sedrkl [105], most host countries assess
the sustainability of CDM projects by desk-basediew and an interview with the
project developers. Consequently, the results sfistainability assessment conducted
by host countries may be incorrect. This conclussosupported by the Thai case study,

suggesting an inability of host countries to ensheesustainability of CDM projects.
11.1.6 Integrating Stakeholders’ Views on the Sustaingbdi CDM Projects

As previous noted, this study tried to increaseuhéderstanding of the SD benefits of
CDM projects, by directly involving CDM stakeholdemvolved at various levels.

Consequently, CDM stakeholders’ views on the SDeben of CDM projects are
concluded in Table 11.1.
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Stakeholder Group

View on the Sustainability of CpMjects

The Host Country Designate
Authority

2 According to our review of the SD criteria used

Asia-Pacific countries, we found that the $

benefits are equally important in the spec
context of project type.

According to our qualitative interviews with Th
CDM stakeholders, we found that t
sustainability of CDM projects can be assesse
a desk review of the PDDs and an interview W
the project developers.

by

fic

ai
he
0 by
yith

Carbon Credit Buyers

Based on the quality of carbon credits in terms
SD benefits, the carbon market is separated
two markets: a premium market; and a nor

market.

5 of
into

mal

Local Stakeholders

The SD benefits are not equally important in
specific context of project type.

Based on a Thai case study, local stakehol
view that rice husk CDM projects can cre

potentially negative impacts on air quality.

the

ders

ate

Table 11.1:CDM stakeholders’ views on the sustainability &M projects

Host countries have different views on the sustalitya of CDM projects. Therefore,

the sustainability of CDM projects is differentlgfthed by host countries, resulted in

different SD criteria designed by host countriesorébver, most host country

designated authorities view that the SD benefiés eaqually important in the specific

context of project type, so we cannot clearly ustderd the preferences of DNAs
towards the SD of CDM projects. Finally, they vigaat the sustainability of CDM

projects can be assessed by a desk review of ths RBd an interview with the project

developers.

Considering the CER buyers’ views, they view th&RS are different in terms of SD

benefits, so the carbon market is separated inbontarkets: a premium market; and a

normal market. Moreover, they are willing to payrce premium for the premium

267



CERs in terms of SD benefits, representing how tredye the sustainability of CDM

projects. This clearly shows that the premium CEBRsuld be worth more than the

normal CERs.

Finally, local stakeholders view that the SD besefire not equally important in the

specific context of project type, opposing the ioidd) view of the host countries

designated authorities. Based on a Thai case stidkeholders view that rice husk

CDM projects can create potentially negative impaxt air quality. However, projects

do contribute significantly to SD in terms of: @mployment generation; (ii) increase

in renewable energy; and (iii) transfer of knowledmd technology.

11.2 Recommendations

11.2.1 Recommendations for International Regulations urldetUNFCCC

1)

2)

The case study provides further evidence that thadity of PDDs is poor in
terms of the assessment of SD benefits. This iausec PDDs do not give
enough detail of SD benefits and social costs.heaniore, some SD benefits
that are described in the PDDs are not realizegractice. This will affect the
execution of the host countries’ duty to assess dhstainability of CDM
projects. Consequently, these results suggest ithat countries should be
required to assess the sustainability of CDM ptsjéater alia by in-depth
interviews with a wide range of stakeholders suggabiby project site visits.
This is particularly important in areas that mayelffected negative impacts.

We found the poor monitoring of the SD benefitshmgt countries. Currently,
host countries record only ex-ante potential bésefot the ex-post actual
benefits. Ex-post SD benefits are not required ¢o nmonitored during the
operating period. In order to check whether thareda SD benefits are actually
achieved, ther should be a requirement to monhesd benefits during the
operating period. Therefore, we suggest that hmshities should be required to
conduct the two assessments of CDM projects, on@réethe project
implementation, and another one after the projaplementation. Moreover, the
sustainability assessment during the operatingogeshould be conducted by
both DNA and local stakeholders. It should give @pportunity for local

stakeholders to participate in the monitoring pssce
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3)

4)

5)

6)

The case study provides evidence that biomass Qdjects can create a
potential negative impact on environment. Curren@PM projects are not
required to conduct an EIA in most host countridgserefore, we suggest that an
EIA should be required for all CDM projects in ordéo ensure the
environmental sustainability of CDM projects.

This study finds that SD of CDM projects can ongygyoperly understood at the
level of a case study. Moreover, all SD benefitsrast equally important in the
specific context of project type. These resultseagwith Sutter [108]. Before
DNAs use SD criteria to assess CDM projects, eddhcfterion should be
given a weight based on its importance by CDM dtalders. In other words,
DNAs should use the weighted criteria to assessstistainability of CDM
projects. DNAs should develop specific sets of Wwkid criteria for each
specific type of CDM project. The weighted critegave better results than the
unweighted criteria. The weighted criteria can hékp host countries to choose
projects that maximize the social welfare. Weigitthe SD criteria may be
easily conducted through the stakeholder consaoitapirocess where a wide
range of stakeholders are invited to discuss.

We found that the requirement of additionality defi in the Kyoto Protocol
does not cover sustainability. Consequently, wegesgthat the concept of
additionality should be applied to determine whet® benefits are real,
measurable, reasonable, and in addition to whatldvbave happened. The
UNFCCC should add the aspect of SD into the conokptlditionality. Finally,
the concept of additionality should be applied b tproject developer to
measure the change in SD benefits observed wheparorg the benefits in the
baseline scenario with the benefits in the progmtnario. The concept of
sustainability additionality will help the projedeveloper provide clearer details
of SD benefits. Moreover, it will help DNAs monittre SD benefits during the
operating periods.

As previously noted, there is a disparity betwdss ¢laimed carbon emission
reductions and the SD benefit. Currently, labe#Rs and non-labelled CERs
are the same in terms of the claimed carbon emisgiductions, but these two
types of CERs are different in terms of SD beneBisyers pay a price premium
for labelled CERSs, but these CERs can be claimedhfe same amount of

emission reductions as non-labelled CERs. Thisltebun the high cost of
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acquiring labelled CER. In order to promote thenmten market, our results
suggest that the UNFCCC should revise the clainagblon emission reductions
from the labelled project. Based on WTP value, weggsst that one labelled
CERs should be more than 1.0 tonne ob€Qhis will help high quality carbon
credits to gain more market share.

Based on the results of cluster analysis, the twy@bclusters exist with distinct
profile patterns, confirming that the carbon marketurrently divided into two
markets: the premium market; and the normal mafke. premium market will
help the CDM achieve its SD objective. Consequertthg concept of two
carbon markets should be applied to set the CER®po of buyers. We found
that governments tend to be the members of theipremmarket. Therefore, it
may be easy to require the government of Annexuhtrtes to set a minimum
quota of labelled CERs in their portfolio. As fdwet private organizations, they
may use their commitment in a minimum quota of ligle CERs in their

portfolio to promote the corporate social respoiigfl{ CSR).

11.2.2 Recommendations for Thai Government

1)

2)

This study finds that most local stakeholders abgrsemission reductions as the
least important benefit. Most local stakeholdemwithe climate change as a
distant problem that will not affect them persopallTherefore, Thai
Government should launch public relation campaign help the local
stakeholders understand and realize the climategehproblem. Moreover, the
government should inform these people how CDM ptsjean help solve the
climate change problem.

Although Thailand has well defined SD criteria fassessing CDM projects,
each SD criterion is not given a weight based siniportance. This is because
Thailand view that all SD benefits are equally impot. However, this study
finds that all SD benefits and social costs are aequally important in
stakeholder viewpoints. Finally, this research sh@m importance weight of
each SD benefit and social cost. Based on thisltyese suggest that Thai
Government should apply these importance weigh@ss®ss the sustainability

of Biomass CDM projects.
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3) This study finds that CDM projects based on ricekhdoes not give an extra
income to farmers and the allocation of this benisfiuneven. The financial
benefits are allocated to the rice mills, but tbeal people lose local benefits
due to their inability to use a free rice husk. Bdggest that farmers could form
cooperatives that would force the price of paddg to the mills higher, i.e. to
include the true value of the rice husk in the @ppaid.

4) The Thai Government has created many policies wease the use of
renewable energy, but it has not created a biow@mssnodity market to support
the high demand for the rice husks resulted byethmdicies. The lack of a
commodity intermediary is resulting in anticomgeét behavior with some
biomass power plant unable to source enough riskshto generate electricity.
This could result in a small number of companiesnopwmlizing the market.
Therefore, we suggest that the Government shoultsider developing a
biomass commodity market to support the high demfamdthe rice husks
created by Thailand’s renewable energy plan.

5) This study finds that biomass projects create ami@l negative impact on air
quality and the dust problem is mainly caused leyribe husk ash dumped in
the open field. Therefore, we suggest that Thaegawent must act as regulator

and force the power plants to find a better dispwsthod.

11.2.3 Recommendations for CDM Sustainability Labels

Although CDM sustainability labels have significastrength in their image and
contribution to SD, some buyers do not know abbig. tExcept for the GS label, most
buyers have a low level of knowledge in CDM susthility labels. This reflects the
information and knowledge gap among the buyersréfbee, some buyers have a little
confidence in CDM sustainability labels and havenemative attitude towards an
importance of labels. We found that both buyers’ception of the SD benefits and
buyers’ attitude towards an importance of labelseha positive influence on the
probability of the WTP and participation in the miem market. Consequently, the
labeling organizations should undertake marketmgrtprove knowledge levels about
labels throughout the carbon market. In particidar public relation campaign should

target buyers helping them understand the stresmmgthimportance of labels.
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11.2.4 Recommendations for Further Study

1)

2)

3)

4)

5)

Most existing research into the sustainability assents of CDM projects has
been based on a desk review of the PDDs. As previmted, the quality of
PDD is poor in terms of the details of actual Shdjgs. A desk review of the
PDDs is not a suitable research method. Therefwee,suggest the future
research on sustainability assessments of CDM geoghould use the in-depth
interviews with a wide range of stakeholders.

In order to clearly understand sustainability prefees and see the conflicting
opinions, we suggest the future research on theisability preferences of
CDM stakeholders should include both a group ofeetspand a group of local
residents.

The AHP method has proven to be a helpful tool rrealing stakeholder
preferences towards the sustainability of CDM prtgeand it can be used for
developing policy with respect to establishing loaeceptance. However, we
found problems when implementing the AHP. The fmstblem is that it is very
difficult for local residents to remember the défon of the traditional 9-point
scale. The second problem is that stakeholdersotaspend too much time
completing the pairwise questionnaire. Therefore swggest the future research
on AHP should design user friendly pairwise questere concerning these two
problems. However, we found that participants’ imement in designing the
pairwise questionnaire help us to get a good respaate. Therefore, we
suggest the future research should give an oppoyrtiam the local stakeholders
to comment on the questionnaire.

We suggest the future research on the sustainalaisessments of CDM
projects should implement similar study in otherNCproject types in order to
fully understand the CDM’s contribution to SD abjerct level.

We suggest the future research should implementasistudy of the WTP for
the GS Voluntary Emissions Reductions (VERS) iheorto compare the results
with this study and more fully understand the vadi&D benefits of the carbon
offset projects. As the carbon credit buyers temda busy all the time, we
suggest that the WTP questionnaire is not too toresuming to complete and
should be the multiple choice format. Moreover, timine survey should be a

method for data collection.
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