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Abstract 

Energy justice is an emerging area in social justice and human rights theory, centered on 

the accessibility and affordability of clean and efficient energy services for human 

development. The provision of electricity should be seen as a basic human right because 

without it medical services, education, waste treatment, among many other vital services 

that allow a developed society to function would cease. This research develops an energy 

justice framework from existing literature to analyze the Clean Development Mechanism’s 

(CDM) goal of contributing to sustainable development (SD), specifically in alleviating 

energy poverty through the delivery of clean, reliable, and affordable electricity in 

developing nations. The guiding research question: What impact has the CDM contributed 

towards delivering available and affordable electricity to local communities? Content-

analysis of South and Southeast Asia renewable energy project reports from the CDM SD 

Tool and Gold Standard databases are performed for their contribution towards delivering 

available and affordable electricity to local communities. Insights drawn from the data 

gathered include the lack of a universal definition for availability and affordability, and a 

lack of defining and monitoring parameters. The fate of the CDM is unclear after the year 

2020 with the initiation of the Paris Agreement, therefore this study suggests 

recommendations to develop improvements to rules, modalities, and procedures for SD 

assessment. 
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Útdráttur 

Orkuréttlæti er nýtt og vaxandi viðfangsefni innan fræða um samfélagslegt réttlæti og 

mannréttindi, byggt á þáttum tengdum því að tryggja öruggt aðgengi fólks að hagkvæmum,  

hreinum  og skilvirkum orkugjöfum til mannlegrar þróunar. Horft er á raforku sem 

grundvallar mannréttindi, því að án raforku myndu lækningar, menntun, meðhöndlun 

úrgangs og önnur mikilvæg þjónusta sem stuðlar að þróun samfélaga ekki vera til staðar. Í 

rannsókn þessari er fjallað um hönnun á greiningarramma orkuréttlætis, útfrá núverandi 

fræðiritum og bókmenntum, en ramminn er notaður til að greina markmið í kerfi um 

loftslagsvæn þróunarverkefni (Clean Development Mechanism, CDM) til að stuðla að 

sjálfbærri þróun (SD), þá sérstaklega þegar viðkemur að draga úr orkufátækt með því að 

auka aðgengi að hreinni, áreiðanlegri og hagkvæmri raforku í þróunarlöndum. Unnið er út 

frá rannsóknarspurningunni: Hvaða áhrif hefur kerfi um loftslagsvæn þróunarverkefni 

(CDM) haft á tiltækileika (availability) og viðráðanlegt verð (affordability) á raforku í 

þróunarlöndum? Innihaldsgreining á skýrslum um endurnýjanleg orkuverkefni í Suður- og 

Suðaustur-Asíu, sem finna má í CDM SD Tool og Gold Standard gagnagrunnum, eru gerð 

í þeim tilgangi að finna út framlag verkefnanna í því efla tiltækileika og viðráðanlegt verð 

raforku smærri samfélögum. Niðurstöður gagnagreiningar leiða í ljóst skort á altækum 

skilgreiningum á hugtökunum tiltækileiki og viðráðanlegt verð þegar fjallað eru um 

raforku, ásamt því að það er skortur á skilgreingum yfir mælikvarða sem eru notaðar við 

að mæla árangur. Örlög CDM eftir árið 2020 eru óljós vegna tilkomu Parísarsamningsins.   

Því er mælt með því að gerðar verði úrbætur á verklagsreglum sem og aðferðum sem eru 

notað við mat á sjálfbærri þróun. 

 

Lykilorð: 

Orkuréttlæti, loftslagsvæn þróun, orkufátækt, loftlagsbreytingar, sjálfbær þróun, 

þróunarlönd, raforka, orkuþjónusta, endurnýjanleg orka 
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1  Introduction 

1.1 Vital energy  

The provision of energy services has been critical and transformative to the survival of 

mankind. Its importance epitomized in the ancient Greek myth of Prometheus stealing fire 

from the gods and gifting it to mortal humans. For such an act of defiance, Prometheus 

was severely punished for eternity (Cartwright, 2013). Humanity has prized fire enough to 

claim that it was given from the gods. There is also strong evidence of the influence of fire 

on human’s evolutionary physiological development, thus constituting an essential 

anthropological development (Glikson, 2013; Gowlett, 2016). This main source of energy 

in ancient times allowed people to cook, create pottery, metalsmith, heat homes and baths, 

among other vital activities for a functioning society.  

Fast forward to developed societies today, and the use of fire has been replaced with 

modern fuels and electricity. It is difficult to imagine a world without power outlets, 

computers and phones, lights and heaters, stove tops and refrigeration, automobiles and 

planes. Or imagine a world without agriculture, transportation, health care, heavy industry, 

foreign trade, the amount of objects and services that require energy to operate is endless.  

However for 15% of the world’s population, 1.1 billion people, living without electricity 

is very much a reality (IEA, 2017b). Additionally, 2.8 billion people rely on conventional 

fuels (coal, wood, kerosene, and animal dung) for heating and cooking (IEA, 2017b). For 

those living in the least developed and developing countries, this is a major burden 

hindering economic development and social progress, as well as increasing environmental 

degradation (Flavin & Aeck, n.d.; IEA, 2004, 2017b; Pîrlogea, 2012). 

Not only are there concerns with a portion of the world still not having electricity and 

relying on traditional fuels, but also key concerns centered on the unequal distribution of 

energy services and their associated burdens within these regions. Just like other forms of 

inequality that happen (social, economic, etc.), there is also disparity that occurs around 

who receives and who does not receive energy services (Sovacool & Dworkin, 2014). 

Issues around energy access, affordability, due process, and governance are a few 

examples that affect energy inequality (Sovacool & Dworkin, 2014). 
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Recently within the past few years, more attention has been paid to issues of energy 

inequality, emerging an area of justice theory labeled energy justice. Centered around 

social and environmental justice, and human rights theory, energy justice addresses issues 

of accessibility and affordability of clean and efficient energy services for human 

development (Sovacool, 2013b; Sovacool & Dworkin, 2014).  

Due to rising concerns around the global and local energy system in contributing to social 

and economic injustice, as well as environmental degradation, the United Nations formally 

listed “universal access to affordable and clean energy” as part of the 2030 Sustainable 

Development Goals (SDGs) (United Nations, 2015b, p. 23).  Goal 7 introduces five targets: 

(1) increase the development of clean renewable energy, (2) improve energy efficiency, 

(3) expand energy infrastructure, (4) enhance international cooperation in energy 

investment, and (5) ensure access to affordable, reliable, and modern energy services 

(United Nations, 2015c).  

However, even before the formal listing of SDG7, the United Nations Framework 

Convention on Climate Change (UNFCCC) signed the Kyoto Protocol into treaty to 

decrease anthropogenic greenhouse gas (GHG) emissions (UNEP, 2005). Recognizing that 

most GHG emissions are caused by the use of traditional fossil fuel energy resources, the 

Clean Development Mechanism (CDM) was established under the Kyoto Protocol to 

decrease GHG emissions and support sustainable development (SD) of developing 

countries by promoting environmentally-friendly investment from industrialized countries 

(UNEP, 2005). 

The CDM has potential to address and combat energy justice issues of climate change and 

energy poverty, by promoting renewable energy and energy efficiency development, and 

providing local residents with affordable, reliable, and sustainable energy services, which 

is a major input for most SD goals (Anderson et al., 2005; Flavin & Aeck, n.d.; Modi, 

McDade, Lallement, & Saghir, 2005). Ensuring the success and continued improvement 

of programs like the CDM is one path towards making universal energy access more 

attainable by 2030. 
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1.2 Thesis objective 

Although the CDM has made an impact on establishing a global carbon offset market and 

generated thousands of GHG reduction, avoidance, and sequestration projects in 

developing countries, some critics have claimed that not enough focus has been made 

toward SD, and bringing economic development and broader environmental benefits to 

local communities (Gillenwater & Seres, 2011; Shishlov & Bellassen, 2012; Subbarao & 

Lloyd, 2011). 

The purpose of this thesis is to perform a content-analysis on the CDM’s contribution 

towards alleviating energy poverty by delivering available and affordable electricity to 

local communities in South and Southeast Asia. The guiding research question: What 

impact has the CDM contributed towards alleviating energy poverty by delivering 

available and affordable electricity to local communities? Previous studies have assessed 

the CDM’s impact on SD, some reports have cited major benefits (Kirkman, Seres, Haites, 

& Spalding-Fecher, 2012; Olhoff, Markandya, Halsnaes, & Taylor, 2004), while others 

have criticized its contribution (Boyd et al., 2009; Karen Holm Olsen & Fenhann, 2008). 

This research, inspired from previous studies, seeks to conduct an analysis of CDM 

projects with an energy justice framework, delving more into the social aspects of energy 

services.  

The fate of the CDM is uncertain as the Kyoto Protocol’s second commitment period is 

near to expiration and approaching the initiation of the Paris Agreement (Chagas, Greiner, 

& Hunzai, 2017; Karen H. Olsen, Arens, & Mersmann, 2017). The evaluation of the CDM 

utilizing an energy justice framework hopes to provide insights into the design and 

requirements of the stipulated GHG reduction-SD mechanism under Article 6.4 of the Paris 

Agreement (United Nations, 2015a). Whether the CDM will continue with modifications 

or a brand new mechanism introduced, within the context of the CDM, improvements will 

need to be made in defining SD and introducing internationally recognized SD indicators.  

1.3 Introduction to methods 

In order to analyze the CDM’s contribution towards delivering available and affordable 

electricity to local communities in South and Southeast Asia, SD monitoring and validation 

reports from the CDM SD Tool and CDM Gold Standard databases are content-analyzed 

with an energy justice framework. This framework is developed from existing work done 

by Sovacool and Dworkin (Sovacool, 2013a, 2013b, Sovacool & Dworkin, 2014, 2015), 
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“provide the most comprehensive account of philosophical approaches to energy justice” 

(Jenkins, McCauley, Heffron, Stephan, & Rehner, 2016, p. 175). A content-analysis of 

these documents against this framework provides an indication of whether CDM 

renewable energy projects have contributed towards alleviating energy poverty by 

delivering available and affordable electricity. 

1.4 Thesis structure 

The remainder of this thesis is structured as follows: 

• Chapter 2: Literature Review: overview of energy justice and the Clean 

Development Mechanism. 

• Chapter 3: Research Methods: describes the data collection and content-analysis 

of the CDM monitoring reports against the developed energy justice framework  

• Chapter 4: Results. 

• Chapter 5: Discussion and Conclusion. 
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2 Literature Review 

2.1 Energy Justice 

2.1.1 Introduction 

Within the past few years, recognition has been made to addressing fundamental ethical 

questions involving the world of energy (Jenkins, Mccauley, Heffron, & Stephan, 2014; 

Sovacool & Dworkin, 2014). In Global Energy Justice, Sovacool and Dworkin 2014 

introduce the concept of energy justice, providing examples of energy injustices occurring 

across the globe, and suggesting ways for remediation. Jenkins et al. 2014 discuss that the 

diversity of justice implications of the energy system should consider the impact of the 

entire energy system, from resource extraction to disposal. 

The world is gravitating towards a future made vulnerable by climate change, rising sea 

levels, increasing levels of energy-related pollution, widespread shortage of energy fuels, 

and a host of other hazards (Sovacool & Dworkin, 2015). As a result, this produces ethical 

challenges with no easy resolution. Sovacool and Dworkin state that, “routine energy 

analyses do not offer suitable answers to these sorts of issues...[involving] aspects of equity 

and morality that are seldom explicit in contemporary energy planning and analysis” 

(Sovacool & Dworkin, 2015, p. 435).  

Human moral systems are incapable of handling the complexity of energy-related 

problems, specifically climate change (Sovacool & Dworkin, 2015). Climate change is 

“abstract, complex, and non-linear, making it hard to predict the trajectory of future 

emissions pathways, and harder still to connect them with actual consequences on the 

ground” (Sovacool & Dworkin, 2015, p. 436). Climate change must overcome “guilty 

bias”; that is, “humans do not like to feel guilty, and will derogate evidence of their own 

role in causing a problem” (Sovacool & Dworkin, 2015, p. 436). If progress is to be made 

on issues associated to climate change and other energy problems, then global society 

needs to proactively address the real consequences of the global energy system.     

2.1.2 Energy Justice as an emerging concept and tool 

Energy justice has transpired as an interdisciplinary social science research agenda 

drawing from environmental justice and human rights theory (Jenkins et al., 2016; 

Sovacool & Dworkin, 2014), seeking to “apply justice principles to energy policy, energy 
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production and systems, energy consumption, energy activism, energy security, and 

climate change” (Jenkins et al., 2016, p. 174).  

Before a definition of “energy justice” is introduced, it is important to define the concept 

of “energy” and “justice” for the purpose of this research. The common scientific definition 

of energy is the ability to do work, or to move an object against a resisting force (Kent, 

1916). Primary energy is stored in natural resources (coal, natural gas, crude oil, sunlight, 

wind, moving water) which is converted to secondary or end-use energy (kerosene, 

gasoline, electricity) to carry out energy services (Hanania & Donev, 2018). There is also 

the social conception of energy we refer to as energy consumers; energy sources to fuel 

everyday items such as cars, appliances, buildings, etc. (Sovacool & Dworkin, 2014). 

“Energy” is “the sociotechnical system in place to convert energy fuels and carriers into 

services [encompassing the natural resources, technology, and institutions] that manage 

the system, as well as the households and enterprises that consume that energy” (Sovacool 

& Dworkin, 2014, p. 7).  

Justice, on the other hand, is a much more elusive concept to define, having been debated 

for well over 2,000 years since Aristotle’s time. Sovacool and Dworkin draw from John 

Rawls’ definition of justice, summarized as the equitable allocation of the “primary goods” 

of “rights and liberties, powers and opportunities, and income and wealth”, where decision-

makers “act as impartial persons implementing equitable actions in the world” (Sovacool 

& Dworkin, 2014, p. 11). Having strong notions of “fairness” and embodying elements of 

distributive, recognition, and procedural tenets.  

Distributive justice addresses the “distribution of material outcomes, or public goods such 

as resources or wealth and public bads such as pollution or poverty” (Sovacool & Dworkin, 

2014, p. 11). Recognition justice considers which communities are underrepresented or 

misrepresented (Jenkins et al., 2016). Procedural justice addresses the implementation of 

decisions regarding the distribution and pursuit of social goals, or who influences decision-

making (Sovacool & Dworkin, 2014). This definition of justice can be summarized as 

“who gets what, and the processes and procedures that govern how [society decides] the 

principles of that distribution” (Sovacool & Dworkin, 2014, p. 12).  

As a quick but related aside, modern theories of justice emulate scholarship emerging from 

environmental justice (Sovacool & Dworkin, 2014). Commonly defined as the 

“distribution of environmental hazards and access to all natural resources; it includes equal 

protection from burdens, meaningful involvement in decisions, and fair treatment in access 
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to their benefits” (Boyce, 2008; Sovacool & Dworkin, 2014, p. 12). Two central issues of 

environmental justice are (1) “how some consume key environmental resources at the 

expense of others and (2) how the power to affect change and influence decision-making 

is unequally influenced” (Sovacool & Dworkin, 2014, p. 12; Walker, 2012). Keeping these 

ideas in mind, a comprehensible definition for energy justice emerges.  

Sovacool and Dworkin define “energy justice” as “a global energy system that fairly 

disseminates both the benefits and costs of energy services, and one that has representative 

and impartial energy decision-making” (Sovacool & Dworkin, 2014, p. 13). It involves the 

following elements: 

“Costs, or how the hazards and externalities of the energy system are imposed on 

communities unequally, often the poor and marginalized; Benefits, or how access 

to modern energy systems and services are highly uneven; Procedures, or how 

energy projects proceed with exclusionary forms of decision-making that lack due 

process and representation” (Sovacool & Dworkin, 2014, p. 13). 

Resulting from these elements, energy justice promotes “welfare, freedom, equity, and due 

process for both producers and consumers” (Sovacool & Dworkin, 2014, p. 13). Delivering 

energy use and disseminating environmental and social hazards related to energy 

production equally to all sections of society. Ensuring that access to energy services are 

fair, as well as guaranteeing that stakeholders have participation to decision-making 

(Sovacool & Dworkin, 2014). 

Energy justice is used to “evaluate where injustices emerge (distribution), which affected 

sections of society are ignored (recognition), which processes exist for their remediation 

in order to reduce such injustices (procedure)” (Jenkins et al., 2016, p. 175). Below Table 

1 provides a summary of the evaluative and normative contributions of the three energy 

justice tenets taken from Jenkins et al., 2016.  

Table 1: The evaluative and normative contributions of energy justice 

Tenets Evaluative Normative 

Distributional Where do injustices occur? How can injustices be solved? 

Recognition Which communities are 

ignored in energy decision-

making? 

How should communities be 

recognized? 

Procedural Is there fair process in 

energy decision-making? 

Which new processes should 

be created?  

(Jenkins et al., 2016) 
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Distributional justice investigates where energy injustices occur, identifying the unequal 

allocation of environmental benefits and negative externalities associated with energy 

(Jenkins et al., 2016; McCauley, Heffron, & Jenkins, 2013). Empirical research associated 

with distributional justice would investigate the magnitude energy infrastructure is leading 

to injustices (Jenkins et al., 2016). For example, are the siting of polluting coal-fired power 

plants located more in low-income communities of color than affluent communities? 

Recognition justice scrutinizes who is ignored or misrepresented in energy decisions 

(Jenkins et al., 2016). Individuals should be equitably represented, uncontrolled from 

threats, and offered complete political rights (Jenkins et al., 2016; McCauley et al., 2013). 

A failure of recognition can manifest as “cultural and political domination, insults, 

degradation and devaluation...[manifesting] itself not only as a failure to recognize, but 

also as misrecognizing” (Jenkins et al., 2016, p. 177). A main feature of recognition justice 

is identifying the opposing perceptions imbedded in “social, cultural, ethnic, racial and 

gender differences” (Jenkins et al., 2016, p. 177).  

Procedural justice is concerned with fair processes that involve all stakeholders in non-

discriminatory ways, allowing them to participate in decision-making (McCauley et al., 

2013). Equally as important, it involves “participation, impartiality and full information 

disclosure by government and industry, as well as appropriate and sympathetic 

engagement mechanisms” with all stakeholders (McCauley et al., 2013, p. 2). Complete 

information disclosure not only means all information associated with the impacts of a 

specific energy project, but also full understanding of subsidies different energy sources 

are receiving, a direct impact on which sources of electricity are prioritized (McCauley et 

al., 2013).  

By defining the three tenets of energy justice, it is possible to identify and remediate justice 

issues in global energy production and consumption (Jenkins et al., 2016). As Sovacool 

states, “the energy industry, its resources and shortages, its people, its prices, and its 

emissions are interdependent, and this interconnectedness requires that an assessment of 

energy justice takes a concomitant global focus” (Sovacool, 2013b, p. 3). Energy justice 

presents an opportunity to study “where injustices occur, developing new processes of 

avoidance and remediation and recognizing new sections of society” (Jenkins et al., 2016, 

p. 174). 
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2.1.3 Overview of global energy injustices 

Now that the concept of energy justice has been introduced, an overview of energy 

injustices occurring in the world is discussed. Sovacool and Dworkin 2014 examine eight 

energy justice topics in their book, Global Energy Justice. These are 1) energy efficiency, 

2) energy externalities, 3) human rights and social conflict, 4) energy and due process, 5) 

climate change, 6) energy poverty, 7) energy subsidies, 8) energy resources. However, due 

to the constraints of this research and application to the CDM, the focus is on climate 

change and energy poverty. Although this research seeks to address the CDM’s 

contribution towards energy poverty, a brief overview of climate change is presented as 

well. GHG emissions reduction is an inherent primary goal of the CDM, relating to SDG13 

(tackle climate change and its impacts) (UNEP, 2005; United Nations, 2015c). The 

elimination of global energy poverty relates to SDG7 (ensure access to affordable, reliable, 

sustainable, and modern energy for all), which the CDM has the potential to address when 

furthering SD in developing countries (UNEP, 2005).  

Climate Change 

The most urgent and dire output from the global energy system is the overwhelming 

emission of carbon dioxide and GHGs into the atmosphere, which is rapidly losing its 

ability to process it (Sovacool & Dworkin, 2014). Climate scientists are becoming 

increasingly concerned over the affects this will have on future weather patterns, rainfall, 

rising sea-levels, ocean acidification, among a host of other global and local environmental 

factors (IPCC, 2014).   

Figure 1 shows that energy represents the largest source of emissions (IEA, 2017a). 

Smaller portions correspond to “agriculture, producing mainly CH4 and N2O from 

domestic livestock and rice cultivation, and to industrial processes not related to energy, 

producing mainly fluorinated gases and N2O” (IEA, 2017a, p. 9). Within the energy 

sector1, CO2 resultant from fossil fuel combustion leads total GHG emissions (IEA, 

2017a). 

                                                 
1 “The energy sector includes emissions from fuel combustion and fugitive emissions, which are 

intentional or unintentional releases of gases resulting from production, processes, transmission, storage and 

use of fuels (e.g. CH4 emissions from coal mining)” (IEA, 2017a, p. 9) 
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Figure 1: Share of Emissions by Sector, 2014  

(IEA, 2017a, p. 9) 

Others* include “large-scale biomass burning, post-burn decay, peat decay, indirect N2O 

emissions from non-agricultural emissions of NOx and NH3, Waste, and Solvent Use.” 

The growing demand of fossil fuels has played a substantial role in the rising trend in CO2 

emissions (Figure 2). Since the Industrial Revlolution, yearly CO2 emissions from fuel 

combustion have intensely increased from close zero to over 34 GtCO2 in 2015 (IEA, 

2017a).  

 

Figure 2: Trend in CO2 emissions from fossil fuel combustion, 1870-2014  

(IEA, 2017a, p. 10) 
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Since 1990, emissions in non-Annex I countries2 (least developed and developing 

countries) have tripled, whereas emissions in Annex I countries have slightly decreased 

(Figure 3). The surpassing and increasing emissions of CO2 by non-Annex I countries is 

an important fact to keep in mind when the CDM is later discussed.  

 

Figure 3: Regional CO2 emissions trends, 1990-2015  

(IEA, 2017a, p. 10) 

So far, it has been presented that the use of energy, specifically the burning of fossil fuels, 

is the main contributor to GHG emissions and that global CO2 emissions are increasing 

dramatically with each decade (EPA, 2016; IEA, 2017d; Sovacool & Dworkin, 2014). But 

what does any of this have to do with energy justice? Sovacool summarizes findings from 

the IPCC, UN, and top climatologists, warning increased emissions of GHGs will 

contribute directly to the following (Sovacool & Dworkin, 2014): 

• “Major changes in wind patterns, rainfall, and ocean currents, resulting in severe 

alterations to the distribution, availability, and precipitation of water; 

• Destruction of ecosystems, species, and habitats – especially coral reefs, beaches, and 

intertidal zones – and widespread deaths of many types of migratory species; 

• A significant loss of agricultural and fishery productivity, along with a shift in the growing 

seasons for crops and increased drought in areas with marginal soils that have low 
buffering potential; 

• Increased damage from floods and severe storms, especially among coastal areas; 

• Deaths arising from changes in disease vectors, particularly diseases regulated by 

temperature and precipitation such as malaria and dengue fever; 

• The risk of abrupt and catastrophic changes such as the sudden release of pockets of deep 

sea methane, collapse of the North Atlantic Ocean’s thermohaline circulation, and the 

melting of Greenland’s ice sheet” (Sovacool & Dworkin, 2014, pp. 321–322) 

                                                 
2 The UNFCCC divides countries into two groups: “Annex I Parties, the industrialized countries who 

have histroically contributed the most to climate change, and non-Annex I Parties, which includes the 

developing countries“ (UNEP, 2005, p. 6). 
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Many of these impacts have already been realized around the world. Countries and 

communities that have emitted the least are likely to suffer the most detrimental effects of 

climate change (Sovacool & Dworkin, 2014). On a historical basis, “the United States and 

Western Europe account for two-thirds of the primary buildup of carbon in the atmosphere, 

whereas the entire continent of Africa is responsible for just 3 percent of global emissions” 

(Sovacool & Dworkin, 2014, p. 325). However, “75 to 80 percent of the costs of climate 

change will be borne by those in developing countries” (Sovacool & Dworkin, 2014, p. 

325). 

The issue of climate change raises fundamental questions of fairness (Sovacool & 

Dworkin, 2014). The consequnces of climate change will impact least-developed countries 

the most, raising concerns for human rights, future generations, and responsibility 

(Sovacool & Dworkin, 2014). Table 2 summarizes these justice concerns and their 

arguments.  

Table 2: Climate change justice concerns 

Justice Concern Argument 

Human rights Everyone has the right to a clean and safe environment, and not 

suffer the disadvantages generated by global climate change. 

Future generations Future generations will be harmed more severely than present 

generations from the consequences of increased emissions. 

Responsibility Countries that emit the most should remediate and compensate 

for the damages they have caused. 

(Sovacool & Dworkin, 2014) 

Climate change makes “the most persuasive case for justice framing [because there is] 

evidence of patterns of inequality and claims of environmental injustice that span the globe, 

[posing] threats to the current and future health and wellbeing of some of the poorest and 

most vulnerable people in the world” (Sovacool & Dworkin, 2014, p. 327; Walker, 2012). 

Sovacool and Dworkin 2014 argue that countries that have historically emitted the most, 

who have benefitted at the expense of others, should “compensate for their misuse of the 

atmosphere” (Sovacool & Dworkin, 2014, p. 331). Examining climate change with the 

three energy justice tenets, hopefully will provide answers to where climate change 

consequences will have the most impact (distribution); who or what sections of society 

will bear the heaviest burden (recognition); and how or what mechanisms can be set in 

place for remediation (procedure). 
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Energy Poverty 

Perhaps the most obvious, and detrimental, aspect of the global energy system is energy 

poverty, a term that “refers to the lack of access to modern energy services” (Sovacool & 

Dworkin, 2014, p. 225). Sovacool and Dworkin 2014 state that energy poverty is driven 

by the “lack of access to electricity and dependence on solid biomass fuels for cooking and 

heating” (Sovacool & Dworkin, 2014, p. 225). Lack of access to electricity refers to 1) the 

physical lack of access to electricity due to non-existent or inadequate power infrastructure, 

and 2) the financial lack of access to electricity due to unaffordable and high electricity 

prices (Sovacool & Dworkin, 2014). Approximately 1.1 billion people live without 

electricity, and 2.5 billion people rely on using traditional solid biomass for domestic 

energy needs, the majority of which lives in Africa, South and Southeast Asia (IEA, 

2017b).  

Energy serivces allow for the fulfillment of basic human needs, such as food and shelter 

(IEA, 2004), as well as important services related to health, education, and transportation. 

It would be impossible to operate machinery, study at night, farm crops or deliver goods 

to consumers without utilizing some form of energy (IEA, 2004). Without access to these 

services, the functions of daily life become a burden of survival and not one of economic 

and social growth.  

Energy deprevation has major adverse consequences for justice issues related to economic 

growth, health services, social progress, and environmental sustainability (Anderson et al., 

2005; IEA, 2004; Mudakkar, Zaman, Khan, & Ahmad, 2013; Pîrlogea, 2012). Economic 

poverty and energy deprevation share a strong relationship, with energy payments 

comprising a substantial share of household incomes in developing countries (IEA, 2017b; 

Sovacool & Dworkin, 2014). Generally, low-income households spend “20 to 30 percent 

of annual income...on energy fuels, and an additional 20 to 40 percent is expended on 

indirect costs [such as] collecting and using that energy, healthcare expenses, injury, or 

loss of time” (Sovacool & Dworkin, 2014, p. 225). In short, low-income households pay 

on average “eight times more for the same unit of energy than other income groups”, 

creating a situation of perpetual poverty (Sovacool & Dworkin, 2014, pp. 225–227).  
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Numerous public health concerns are consequences of energy poverty, including indoor 

air pollution, physcial injury collecting fuel, and absence of refrigeration and medical care 

(IEA, 2017b; Sovacool & Dworkin, 2014). The most pervasive is indoor air pollution 

caused by kerosene and other polluting fuels for lighting, and biomass and coal for 

cooking, frequently in spaces without adequate ventilation (IEA, 2017b; Sovacool & 

Dworkin, 2014). Statics vary, but indoor air pollution is liable for between 2.8 and 4 

million premature deaths per year worldwide, disproportionately affecting women and 

children (IEA, 2017b; Sovacool & Dworkin, 2014).  

Medical services, such as vaccine refrigeration and surgical operating tools, are also vitally 

dependent on electricity access. In sub-Saharan Africa, almost “60% of health 

facilities...have no electricity, while on average, just 34% of hospitals and 28% of health 

facilities have reliable electricity access” (IEA, 2017b, p. 29). An estimated “60% of 

refigerators used in health clinics in Africa have unreliable electricity resulting in a loss of 

almost half of vaccines, while 70% of electrical medical devices used in developing 

countries fail, with poor power quality being a major contributing factor” (IEA, 2017b, p. 

29).  

Gender inequality is another perverse symptom of energy poverty (IEA, 2004, 2017c; 

Nussbaumer, 2012; Sovacool & Dworkin, 2014). While the scarcity of modern forms of 

energy affects both men and women, “inequalities in social standing, economic capability 

and gendered-defined roles mean women often suffer from a lack of energy access in a 

disproportionate way” (IEA, 2017b, p. 26). In developing countries, women and children 

are generally responsible for collecting fuel for cooking, as well as the cooking itself (IEA, 

2017b; Sovacool & Dworkin, 2014). This expsoes them to a variety of health related risks, 

including back and foot damange, wounds, sexual assult, exposure to extreme weather, as 

well as indoor air pollution from cooking (Sovacool & Dworkin, 2014). When women and 

children dedicate the majority of their time to collecting fuel and cooking, they are unable 

to pursue other activities that would enhance gender equality, such as education and 

economic opportunities (IEA, 2017b).  
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Even within wealthier countries, energy poverty is prevalent as evidence of the gap 

between the energy rich and poor, conveyed through “a Gini coefficient or Lorenz curve 

(a tool that describes the degree of income concentration related to energy consumption, 

varying between zero for perfect equality and one for maximum inequality)” (Sovacool & 

Dworkin, 2014, p. 230). Sovacool and Dworkin cite a study appraising the fairness of 

energy use in El Salvador, Kenya, Norway, Thailand, and the United States (Jacobson, 

Milman, & Kammena, 2005). This study concluded that even in “the most equitable 

country, Norway, where half of residential electricity is used by the top 38% of the 

household customers...; in the USA half of electricity was used by 25 percent of 

households; in El Salvador, 15 percent; in Thailand, 13 percent; and in Kenya, 6 percent” 

(Jacobson et al., 2005, p. 1828).  

In summary, the occurrence of energy poverty has detrimental consequences for poor and 

marginalized groups around the world, creating a gross injustice that perpetuates inequality 

and daily life burdened by poverty, pollution, and lack of fundamental services for 

happiness and well-being. Exploring where energy poverty is occurring – distribution; who 

is impacted – recognition; and how people in power can make changes to ensure that the 

least advantaged have energy access – procedure; is the first step in creating an equitable 

and just energy system. 

2.1.4 Energy for sustainable development 

Energy is strongly intertwined to the economic, social, and environmental dimensions of 

human development (IEA, 2004). Energy services provide an important contribution to 

economic activity, such as operation of factories and transportation for trade (Mudakkar et 

al., 2013), to social development through education and public health, and helping people 

meet basic needs of food and shelter (Anderson et al., 2005). Modern and sustainable 

energy forms can improve the environment, for example by reducing air pollution and 

halting deforestation (Mudakkar et al., 2013; Sovacool & Dworkin, 2014). However, if left 

unchecked, energy use can worsen pollution, degrade ecosystems, and as discussed earlier, 

lead to a host of justice issues such as climate change and energy poverty (Sovacool & 

Dworkin, 2014). Therefore, to ensure a future that is energy just, “access to affordable, 

reliable, sustainable, and modern energy for all” is vital (United Nations, 2015c).  
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Access to electricity is cruical to human development, as illustrated in Figure 4 (IEA, 

2004). This figure plots per capita electricity consumption against Human Development 

Index (HDI) ratings of different countries around the world. As evident, there is a strong 

and non-linear correlation between the two. The rate of increase in HDI scores is most 

steep comparative to electricity use at low consumption levels (IEA, 2004). In other words, 

minute increases in per capita electricity use are correlated with higher human development 

scores (IEA, 2004). Electricity use in developing countries is principally an issue of access 

(IEA, 2004), indispensible for activities, such as refrigeration, lighting, and operation of 

household appliances (IEA, 2004).  

Note also, the plateau of HDI scores when per capita electricity consumption reaches 5,000 

kWh per year, meaning that increases in electricity consumption after this level generally 

results in diminishing returns in human development (more energy does not automatically 

translate to better lives) (Hanania, Lloyd, Stenhouse, Toor, & Donev, n.d.; Steinberger, 

2016). Figure 4 highlights the need to improve access to electricity in least developed and 

developing countries, because of the resulting steep improvements in human development. 

 

Figure 4: HDI and Electricity Consumption per Capita, 2002  

(IEA, 2004) 
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Studies have show that energy was an important catalyst for many of the Millennium 

Development Goals to be reached (Anderson et al., 2005; Flavin & Aeck, n.d.; Modi et al., 

2005; Nussbaumer, 2012; Nussbaumer, Bazilian, & Patt, 2013) and continues to be a 

crucial input in meeting most of today’s 2030 SDGs, including “poverty eradication, food 

security, clean water and sanitation, health, education, prosperity, jobs creation, 

empowerment of youth and women, and climate change mitigation” (United Nations, 

2018, p. 1). 

SDG7 states a plan of action to “ensure access to affordable, reliable, sustainable and 

modern energy for all” in an effort to eradicate poverty and secure a more sustainable 

future (United Nations, 2015c). Its targets and indicators are presented in Table 3. 

Table 3: SDG7 Targets and indicators 

Targets Indicators 

7.1 “By 2030, ensure universal access to 

affordable, reliable and modern energy 

services” 

7.1.1 “Proportion of population with access to 

electricity” 

7.1.2 “Proportion of population with primary 

reliance on clean fuels and technology” 

7.2 “By 2030, increase substantially the share 

of renewable energy in the global energy mix”  

7.2.1 “Renewable energy share in the total 

final energy consumption” 

7.3 “By 2030, double the global rate of 

improvement in energy efficiency”  

7.3.1 “Energy intensity measured in terms of 

primary energy and GDP” 

7.A “By 2030, enhance international 

cooperation to facilitate access to clean energy 

research and technology, including renewable 

energy, energy efficiency and advanced and 

cleaner fossil-fuel technology, and promote 

investment in energy infrastructure and clean 

energy technology”  

7.A.1 “Mobilized amount of United States 

dollars per year starting in 2020 accountable 

towards the $100 billion commitment” 

 

7.B “By 2030, expand infrastructure and 

upgrade technology for supplying modern and 
sustainable energy services for all in 

developing countries, in particular least 

developed countries, small island developing 

States, and land-locked developing countries, 

in accordance with their respective 

programmes of support” 

7.B.1 “Investments in energy efficiency as a 

percentage of GDP and the amount of foreign 
direct investment in financial transfer for 

infrastructure and technology to sustainable 

development services” 

(United Nations, 2016) 
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The UN takes the 1987 World Commission on Environment and Development’s definition 

of SD as “development that meets the needs of the present without compromising the 

ability of future generations to meet their own needs,” consisting of “three pillars: 

economic development, social development, and environmental protection” (World 

Commission on Environment and Development, 1987, p. 41). The current systems of 

energy production and consumption are not sustainable in economic, social, or 

environmental terms (IEA, 2004), therefore Goal 7 attempts to address all three pillars of 

SD, which are discuessed in the following sections. The role of affordable, clean, and 

modern energy in strenghtening each pillar is briefly discussed below.  

Economic Development 

The association between energy consumption and economic development is complex, and 

has been studied by countless researchers (Mudakkar et al., 2013; Ozturk, Aslan, & 

Kalyoncu, 2010; Shahbaz, Zakaria, Shahzad, & Mahalik, 2018; Zaman & Moemen, 2017). 

Although there is discrepancy on whether economic development is driven by energy 

demand or vise versa, there is a relative consensus that energy is an important prerequisite 

and driver for economic development, especially for developing countries (IEA, 2004; 

Mudakkar et al., 2013; Ozturk et al., 2010; Shahbaz et al., 2018; Zaman & Moemen, 2017).  

Energy services provide an basic input to economic activity. It is not only important to 

achieve universal household energy access, but also necessary to deliver energy access for 

productive uses (IEA, 2017b) such as activities that create goods and services, enhancing 

income potential. Having consistent and affordable electricity is important for businesses, 

hospitals, and schools (IEA, 2017b). 

Ensuring energy access to agriculture and industry is also of vital importance. Agriculture 

is a large portion of most developing countries’ GDP and a large employer of citizens. 

Access to reliable energy is essential for food production, by improving the efficiency of 

each phase of the agri-food chain (IEA, 2017b), thus improving food products and 

increasing their value to generate economic and employment gains. In developing 

countries, “the cooking and preparation phase uses the largest energy share, in Africa for 

example, around 60% of total energy consumed is for this phase” (IEA, 2017b, p. 31).  
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Social Development and Environmental Protection 

Clean, affordable, and modern energy has substantial power to ignite social change. By 

freeing people from the burdens of energy poverty, they are able to pursue more life 

enhancing activities like education and social activities (Sovacool & Dworkin, 2014).  

Access to inexpensive and sustainable sources of energy can improve the lives of women 

and children by redirecting their time towards education, social activities, and economic 

opportunities (IEA, 2017b). Education contributes positively to poverty reduction, income 

generation, and gender equality (IEA, 2004, 2017b; Modi et al., 2005).  

Health care facilities and hospitals rely on energy to operate and provide medical services, 

like operating equipment and vaccine refrigeration. When citizens have adequate health 

care, they are able to stay healthy and focus on more productive activities (Sovacool & 

Dworkin, 2014). 

Fossil fuel production and consumption has resulted in a variety of environmental disasters 

and global climate change, from oil spills, to mountain-top removal, deforestation, air 

pollution, the contribution to environmental degradation is paramount (Sovacool & 

Dworkin, 2014). Renewable technologies operate as clean sources of energy that can 

minimize environmental impacts and air pollution, “[producing] minimum wastes and are 

sustainable based on current and future economic and social societal needs” (Panwar, 

Kaushik, & Kothari, 2011, p. 1513). 

Renewable Energy towards Energy Justice 

Renewable energy resources are vital for the world’s future development not only in terms 

of sustainable development, as briefly discussed in the previous section, but also in 

securing global energy justice (Sovacool & Dworkin, 2014). Renewable energy sources 

can deliver energy services with zero to near zero emissions of air pollution and GHGs, 

thus being a major component in solving climate change injustice (Panwar et al., 2011; 

UNCTAD, 2010). Implementation of renewable energy projects in rural areas have the 

potential to create job opportunities and provide reliable and affordable electricity, thus 

eliminating injustices around energy poverty (UNCTAD, 2010).  

Renewable energy technologies (RETs) are a means to providing “affordable, reliable, 

sustainable and modern energy” (SDG7), by utilizing energy sources that do not exhaust 

natural resources and are environmentally benign (UNCTAD, 2010). Solar, hydro, wind, 
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and biomass sources are sustainable when managed effectively without degrading the 

environment. RETs have the potential to meet the energy demands of developing countries 

in a sustainable manner and secure energy justice (Sovacool & Dworkin, 2014).  

Some RETs operate in a decentralized way, allowing them to be developed to the specific 

needs of rural regions (UNCTAD, 2010). Energy planners can utilize biogas digesters, 

solar PV panels, small wind energy systems, microhydro dams, and improved cookstoves 

to provide light and energy services without connecting to a large fossil-fueled electric grid 

(Sovacool & Dworkin, 2014). Table 4 provides an overview of renewable energy sources 

and their corresponding domestic RETs. Currently, renewable technologies do not exist in 

utilizing water and geothermal for the scale of domestic home-use.  

Table 4: Renewable energy sources and corresponding RETs 
 

Energy Source 

RETs 

Energy of domestic use                                Electricity 

Elemental renewables 

Solar Solar pump, solar cooker Solar PV 

Water Not applicable Micro- and pico-hydroelectric 

power plant 

Wind Wind-powered pump Wind turbine generator 

Geothermal Not applicable Geothermal power plant 

Biological renewables 

Energy crops Not applicable Biomass plant 

Standard crops Not applicable Biomass plant 

Forestry and forestry byproducts Improved cookstoves Biomass plant 

Animal byproducts Biogas digester, improved 

cookstoves 

Biogas digester 

(UNCTAD, 2010, p. 5) 

Generally, RETs have low initial expenses and do not carry the high costs associated with 

building transmission and distribution grids, by operating at a smaller scale and localized 

closer to users (UNCTAD, 2010). RETs also allow rural communities to become energy 

secure by becoming independent on fossil fuel imports, which can be costly and time 

consuming to deliver. The increased deployment of RETs will play a vital role in meeting 

SDG7 and securing an energy just world. 

2.1.5 Energy justice framework 

This section introduces an energy justice framework in which energy decisions can be 

evaluated upon. An essential dimension to justice involves decisions and decision-makers 

(policymakers, regulators, businesspersons, investors, consumers, etc.) (Sovacool & 

Dworkin, 2015). Decision-makers have the power to approve projects, policies, or actions 

that have major impacts on their communities, often times making decisions without 
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proper information or recognizing the full consequences of such actions. Often times, 

“those who are unaware of the significance of their own acts make the most important 

decisions” (Sovacool & Dworkin, 2015, p. 439).  

Therefore, because “vital outcomes can be driven by labeled and unlabeled, public and 

internal, and conscious and unconscious decisions” (Sovacool & Dworkin, 2015, p. 439), 

Sovacool and Dworkin 2014 present an energy justice decision-making framework, 

summarized in Table 5, arguing that energy decisions should promote: “(1) availability, 

(2) affordability, (3) due process, (4) good governance, (5) sustainability, (6) 

intergenerational equity, (7) intragenerational equity, (8) responsibility” (Sovacool & 

Dworkin, 2014, pp. 366–367). 

Table 5: Energy justice decision-making framework 

Principle Explanation 
Availability “People deserve to have sufficient energy 

resources of high quality” 

Affordability “All people, including the poor, should not pay 

more than 10 percent of their income on energy 

services” 

Due Process “Countries should respect due process and human 

rights in their production and consumption of 

energy” 

Good governance “All people should have access to quality 

information about energy and the environment and 

fair, transparent, and accountable forms of energy 

decision-making” 

Sustainability “Energy resources should be depleted in a 

sustainable manner and greater development for 

renewable energy” 

Intragenerational equity “All people have a right to fairly access energy 

services” 

Intergenerational equity “Future generations have a right to enjoy a good 

life undisturbed by the damage our energy systems 

inflict on the world today” 

Responsibility “All nations have a responsibility to protect the 

natural environment and minimize energy-related 

environmental threats” 

(Sovacool & Dworkin, 2014, p. 367) 

 

While all eight principles are important, Sovacool and Dworkin present the principles from 

the “simplest and most accepted ones, such as availability and affordability...towards more 

controversial/complex ones, such as intragenerational equity and responsibility” (Sovacool 

& Dworkin, 2014, p. 367). Availability and affordability are further explained, as these 

two principles are explored in this research. 
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Availability is the first basic element, involving the “ability of an economy, market, or 

system to guarantee sufficient energy resources when needed” (Sovacool & Dworkin, 

2014, p. 367). It incorporates a range of dimensions, ranging from security of supply, 

sufficiency, and reliability. It includes “the physical resource [supply] of a particular 

country..., as well as the technological solutions that region utilizes to produce, transport, 

conserve, store, or distribute energy” (Sovacool & Dworkin, 2014, p. 367). 

The second element is affordability of energy services, this not only means that consumers 

can afford to have energy services for well-being, but also energy expenditures that do not 

excessively consume household income (Sovacool & Dworkin, 2014). Affordability thus 

encompasses stable and equitable prices that do not force low-income households to spend 

a disproportionate amount of their income on energy services (Sovacool & Dworkin, 

2014). A high availability of energy resources is meaningless unless people can afford to 

use them. 

A synthetic notion of justice highlights that energy injustices are interdependent: “the 

degradation of the environment is wrong for reasons of posterity (hurting future 

generations), human rights (violating a “right” to a clean environment), and utility 

(externalities which produce human suffering and misery)” (Sovacool & Dworkin, 2015, 

p. 440). Additionally, the barring of populations from receiving energy services is “wrong 

for reasons of virtue (failing to meet the essential purpose of what energy systems are for), 

welfare (denying them the ability to realize their functionings and capabilities), and equity 

(failing to promote resource egalitarianism)” (Sovacool & Dworkin, 2015, p. 440).  

Most importantly, a comprehensive approach to energy justice uncovers several areas of 

research and application. For example, the development of a checklist that can be applied 

to a variety of matters ranging from individual energy projects to national government 

policies, ensuring that energy justice principles are being adhered (Sovacool & Dworkin, 

2015). An energy justice checklist should address “temporal, economic, sociopolitical, 

geographic and technological aspects of the global energy system” (Sovacool & Dworkin, 

2015, p. 441).  

Another important application would be designing “metrics or indicators that can better 

measure energy justice and incorporate, in whole or in part, its salience into energy 

modeling or quantitative research efforts” (Sovacool & Dworkin, 2015, p. 441). Energy 

justice country metrics could help policy-makers determine which societies are able to 

create more “energy just environments” and model energy policies after them (Sovacool 
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& Dworkin, 2015, p. 441). Sovacool and Dworkin 2015 also recommend designing energy 

justice metrics around specific technologies, allowing different energy sources to be 

compared for their energy justice strengths and weaknesses. 

2.2 The Clean Development Mechanism (CDM) 

2.2.1 Overview of the CDM 

The Clean Development Mechanism (CDM) is among three cooperative emission 

reduction mechanisms (International emissions trading, Joint Implementation, and the 

CDM) defined in the Kyoto Protocol, whereby projects in developing countries aim to 

reduce GHG emissions and contribute to sustainable development (Joergen Fenhann & 

Hinostroza, 2011; Meunier, Marty, Leguet, Soffe, & Bovée, 2004; UNEP, 2005).  

The Kyoto Protocol is an international agreement under the United Nations Framework 

Convention on Climate Change (UNFCCC) that defines GHG emission limits for Annex I 

Parties, comprised of 43 industrialized countries including the European Union 

(Gillenwater & Seres, 2011). Emission targets are specified to decrease below 1990 levels 

by an average of 5 percent over a five-year period from 2008-2012 (Gillenwater & Seres, 

2011). 

The UNFCCC distinguishes countries into two groups: “Annex I Parties, the industrialized 

countries who have historically contributed to climate change, and non-Annex I Parties, 

which includes [least developed and] developing countries” (UNEP, 2005, p. 6). Alluding 

back to the section of climate change as an example of energy injustice and the need for 

historical polluters to remedy their actions, “the principles of equity and common but 

differentiated responsibilities contained in the Convention require Annex I Parties to take 

the lead in returning their [GHG] emissions to 1990 levels by the year 2000”  (Joergen 

Fenhann & Hinostroza, 2011, p. 10).  

The CDM was designed to meet two objectives, (1) “to help Annex I Parties to cost-

effectively meet part of their  emission reduction targets...and (2) to assist non-Annex I 

Parties in achieving sustainable development” (Kirkman et al., 2012, p. 7). Annex I Parties 

can finance and implement a project that reduces GHG emissions in a non-Annex I Party 

(UNEP, 2005). The subsequent emission reductions, known as Certified Emission 

reductions (CERs), are used by Annex I Parties to meet their own emission reduction 

targets (UNEP, 2005). CDM projects are “approved by all Parties involved, lead to 

sustainable development in the host countries, and result in real, measurable and long-term 
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benefits in terms of climate change mitigation, [being] additional to any that would have 

occurred without the project” (UNEP, 2005, p. 9).  

CDM Structure and Process 

The structure of the CDM includes three principal governing bodies: 

• The CDM Executive Board (EB) is the chief regulatory body and supervises the 

CDM (Gillenwater & Seres, 2011; Shishlov & Bellassen, 2012), carrying out all 

technical elements: “the validation of methodologies, the accreditation of auditors, 

the registration/[approval] of projects and the issuance of CERs” (Shishlov & 

Bellassen, 2012, p. 7). The EB is comprised of 10 members and 10 alternate 

members on behalf of different regions, and supported by UNFCCC Secretariat 

staff, outside experts, and independent auditors (Gillenwater & Seres, 2011; 

Shishlov & Bellassen, 2012). 

• Designated Operational Entities (DOE) are independent auditors qualified by the 

EB to perform two functions: (1) “validating that a proposed CDM project initially 

complies with all CDM requirements, [and is relevant to approved methodologies], 

and (2) verifying the pursued implementation of the project, its requirements, and 

actual GHG emissions reductions” (Shishlov & Bellassen, 2012, p. 7).  

• Designated National Authorities (DNA) are the approved governing bodies of the 

host country, usually part of a ministry, that have ratified the Kyoto Protocol 

(Shishlov & Bellassen, 2012). The DNA issues a Letter of Approval (LoA) which 

is mandatory for CDM project registration (Shishlov & Bellassen, 2012). The DNA 

plays a key role in evaluating the SD benefits of a CDM project, whether it will 

contribute to national SD goals (Gillenwater & Seres, 2011; Shishlov & Bellassen, 

2012).  

Figure 5 depicts the CDM project cycle, consisting of several key stages that involve the 

principal governing bodies and other stakeholders, as well as essential documents for 

continued project and CER approval. 
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Figure 5: CDM project lifecycle  

(Shishlov & Bellassen, 2012, p. 7) 

The project applicant presents the Project Design Document (PDD), following a template 

designed by the EB, for National Approval by the DNA (Shishlov & Bellassen, 2012). The 

DNA then issues a Letter of Approval (LoA) for projects, confirming Kyoto Protocol 

ratification and contribution to national SD policy (Shishlov & Bellassen, 2012). A DOE 

audits the PDD, confirming that the project conforms with all requirements specified by 

appropriate CDM methodology and submits it to the EB for registration (Shishlov & 

Bellassen, 2012). Official registration is headed by the EB (Shishlov & Bellassen, 2012). 

The project participant monitors emissions reductions specified by the methodology 

(Shishlov & Bellassen, 2012). A different DOE conducts an audit review confirming 

emissions reductions occurred in the amount claimed by the monitoring plan (Shishlov & 

Bellassen, 2012). The DOE then submits the verification report and a request for CER 

issuance to the EB (Shishlov & Bellassen, 2012). CERs are issued after a comprehensive 

check by the EB (Shishlov & Bellassen, 2012).  

At each stage of the lifecycle, CDM projects are exposed to risks and transaction costs that 

can obstruct issuance of CERs (Shishlov & Bellassen, 2012). The project continues to 

submit monitoring and audit reports, for either a seven- or ten-year period (Gillenwater & 

Seres, 2011). 
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Current Status of the CDM 

As of March 2018, there are over 7,500 registered CDM projects, of which approximately 

3,125 projects have issued CERs (CDM, 2018). Projects are primarily energy related and 

contribute to GHG emission reductions or mitigation. A few examples of the types of 

projects include, all types of renewable energy (solar, wind, geothermal, biomass, hydro), 

fossil fuel switch, methane avoidance, transportation, energy efficiency, N2O/HFCs 

abatement, and reforestation/afforestation. Table 6 shows the number of CDM projects by 

type and status, data from February 2018. Jørgen Fenhann of the UNEP DTU Partnership 

has created a comprehensive and detailed document that includes data about CDM 

projects, DOEs and methodologies, download able from http://www.cdmpipeline.org.  

Table 6: CDM projects by type and status  

 
*EE – energy efficiency, HFCs – hydrofluorocarbons,  

PFCs – perfluorocarbons, SF6 – Sulphur hexafluoride 

(Jørgen Fenhann, 2018) 

CDM projects are located mainly in developing regions of the world. The majority of 

projects with issued CERs are located in the Asia and Pacific region (2,582), followed by 

Latin America (418), Africa (64), Middle East (26), and Europe and Central Asia (28) 

http://www.cdmpipeline.org/
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(Jørgen Fenhann, 2018). Figure 6, shows the breakdown of CDM projects in Asia by 

country. Projects are predominantly located in China and India.  

 

Figure 6: Percentage of CDM projects in Asia by country 

(Jørgen Fenhann, 2018) 

2.2.2 The CDM’s impact on sustainable development 

The CDM has been successful at creating an international carbon offset program, thus 

establishing a global price on GHG emission reductions (Gillenwater & Seres, 2011). 

However, many studies have cited that, left to market forces, the CDM does not contribute 

significantly to SD, especially in the social arena (Boyd et al., 2009; Gillenwater & Seres, 

2011; Kirkman et al., 2012; Olhoff et al., 2004; Karen Holm Olsen & Fenhann, 2008; 

Shishlov & Bellassen, 2012; Subbarao & Lloyd, 2011).  

As stated earlier, the UN defines SD as development that “meets the needs of the present 

without compromising the ability of future generations to meet their own needs” (World 

Commission on Environment and Development, 1987, p. 41). However, “the Kyoto 

Protocol does not [explicitly] define SD, nor does it provide guidance on how it should be 

achieved or measured within the CDM (Gillenwater & Seres, 2011, p. 30). The host 

country’s DNA is responsible for defining and selecting specific aspects of SD they deem 

important for their nation, thus reflecting the “sovereignty principle” whereby countries 

are self-determining their own development needs (Gillenwater & Seres, 2011; Olhoff et 

al., 2004; Shishlov & Bellassen, 2012). For example, in Peru SD criteria are prioritized by 

the DNA, while in India and Brazil SD are less clearly defined (Boyd et al., 2009). 
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Although there are benefits to host countries defining their own SD criteria, there are also 

major weaknesses to this procedure. Boyd et al. state that, “the difficulty of defining 

“sustainable development” and [the method of implementing] criteria by individual non-

Annex I governments has meant that SD concerns have been marginalized in some 

countries (Boyd et al., 2009). A major cause of the “CDM’s inability to achieve SD is the 

[presence] of trade-offs between carbon benefits valued in the carbon market and non-

carbon benefits, such as SD benefits, that are not monetized in the carbon market” (Karen 

Holm Olsen & Fenhann, 2008, p. 2820). A greater priority has been made towards ensuring 

the successful delivery of CERs, rather than SD benefits which are not marketed 

(Nussbaumer, 2012; Olhoff et al., 2004; Shishlov & Bellassen, 2012). 

Most developing countries are not supporting projects with high SD benefits over other 

projects with little or no SD benefits (Gillenwater & Seres, 2011). Developing countries 

have “few incentives to apply stringent criteria for SD since they are effectively competing 

for CDM projects with other developing countries, more stringent standards could raise 

the cost of projects and deter potential investors” (Gillenwater & Seres, 2011, p. 30). The 

CDM review procedure does involve measures to safeguard projects from causing adverse 

economic, social, or environmental harm (Gillenwater & Seres, 2011). However, few 

processes exist in guaranteeing that projects generate social and environmental SD benefits 

(Gillenwater & Seres, 2011). 

Researchers and policy actors have recommended a global standard for assessing and 

examining the CDM’s sustainability contribution (Boyd et al., 2009; Karen Holm Olsen & 

Fenhann, 2008; Shishlov & Bellassen, 2012; Subbarao & Lloyd, 2011). However, 

currently there is no global-level methodology for sustainability evaluation of all CDM 

projects (Boyd et al., 2009; Gillenwater & Seres, 2011; Karen Holm Olsen & Fenhann, 

2008). Olsen and Fenhann state that, “in the absence of international sustainability 

standards, competition to provide easy and speedy approval of CDM projects is likely to 

[continue], creating a disincentive [for quality] sustainability standards (Karen Holm Olsen 

& Fenhann, 2008, p. 2822).  

With the enactment of the Paris Agreement, the future of the CDM is uncertain (Chagas et 

al., 2017). Article 6.4 establishes a new mechanism with the dual objective mitigating 

GHG emissions and supporting SD (Karen H. Olsen et al., 2017). This ‘Sustainable 

Mitigation Mechanism’ (SMM) will be influenced by the experience gained from existing 
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mechanisms and approaches under the Convention, i.e. the CDM serving as a foundation 

for the new SMM (Karen H. Olsen et al., 2017).  

2.2.3 The CDM towards energy justice 

The CDM was established to mitigate climate change by promoting projects that reduce 

GHG emissions and promote SD (UNEP, 2005). Therefore, it can be argued that the CDM 

should contribute to solving energy injustices of climate change and energy poverty, as 

they relate to SDG 13 which is to “take urgent action to combat climate change and its 

impacts” and SDG 7, which is to “ensure access to affordable, reliable, sustainable, and 

modern energy for all” (United Nations, 2015c).  

Although this research does not assess the CDM’s contribution towards climate change, a 

brief description is provided because of its significance and inherent purpose. The 

additionality of the CDM’s contribution towards GHG emissions reduction has been 

challenged by researchers (Cames et al., 2016; Gillenwater & Seres, 2011; Kirkman et al., 

2012; Shishlov & Bellassen, 2012).  

Additionality, the reduction in GHG emissions that is “beyond what would have occurred 

in a credible baseline scenario,” has been difficult to assess (Gillenwater & Seres, 2011, p. 

15).  Gillenwater and Seres state the reasons that “project investments are typically made 

for a variety of reasons; investors have an incentive to make whatever claims they think 

will convince program administrators to approve their project proposal; and different 

administrators and auditors may interpret the evidence for additionality [differently]” 

(Gillenwater & Seres, 2011, p. 16). 

A study performed by Cames et al. 2016, in which the rules for additionality assessment 

and determination of baseline emissions of CDM projects were examined, found that “85% 

of projects covered in the analysis and 73% of the potential 2013 – 2020 CER supply have 

a low likelihood that emission reductions are additional and not overestimated. Only 2% 

of the projects and 7% of the potential CER supply have a high likelihood of ensuring that 

emission reductions are additional” (Cames et al., 2016, p. 14). Cames et al. 2016 

concluded that, “the CDM still has fundamental flaws in terms of overall environmental 

integrity...and the large majority of the projects registered...are not providing real, 

measurable, and additional emission reductions” (Cames et al., 2016, p. 11).  

Despite these revelations, the CDM does have the potential to make real contributions 

towards climate change mitigation by improving the development of performance 
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standards (e.g. additionality and baseline benchmarks) (Gillenwater & Seres, 2011) and 

implementing new and efficient approaches to measure additionality. Climate change 

actions under the CDM attempt to address the three climate change justice concerns in 

Table 2; human rights, future generations, and responsibility. By tackling the threat of 

climate change, human rights (everyone has the right to a clean environment and to not 

suffer from disadvantages caused by global climate change) and future generations (future 

generations will not be harmed any more than present generations by climate change) are 

inherently addressed by the mission of the Kyoto Protocol (United Nations, 1998). In terms 

of responsibility, referring back to Sovacool and Dworkin’s 2014 notion that countries who 

have historically emitted the most (Annex I countries) have the responsibility to make 

corrective actions, in which the CDM’s primary purpose is to allow Annex I Parties to 

invest in GHG reduction projects in developing countries (UNEP, 2005). 

The CDM has potential to alleviate energy poverty in developing countries by addressing 

issues of availability and affordability of electricity (Kirkman et al., 2012; Olhoff et al., 

2004; UNEP, 2005). A majority of registered CDM projects are renewable energy projects, 

as shown in Table 6. Hydro, wind, biomass, and solar energy dominate, having the ability 

to provide electricity access for rural populations that are not connected to a national grid 

(Sovacool & Dworkin, 2014). The sustainable nature of RETs also allows rural populations 

to become independent of fossil fuel imports, which can be unreliable and fluctuate in price 

(Sovacool & Dworkin, 2014). If properly managed, CDM projects can offer residents 

accessible and affordable electricity. 
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3 Research Methods 

This research analyzed the CDM’s contribution towards alleviating energy poverty, an 

energy justice issue, by delivering available and affordable electricity to local residents in 

developing countries. This section details the main research question, explains the choice 

for CDM evaluation and considerations of data used, and finally describes the development 

of an energy justice framework and content-analysis. 

3.1 The research question 

The guiding research question explored in the study is: What impact has the CDM 

contributed towards alleviating energy poverty by delivering available and affordable 

electricity to local residents? 

The CDM has been criticized on its level of contribution towards SD (Boyd et al., 2009; 

Gillenwater & Seres, 2011; Karen Holm Olsen & Fenhann, 2008; Subbarao & Lloyd, 

2011), that it has become important to evaluate the CDM on a more specific level of energy 

justice. As energy has been argued to be a prerequisite for development (Anderson et al., 

2005; IEA, 2004; Modi et al., 2005; Pîrlogea, 2012), it can therefore be argued that energy 

justice is a prerequisite for SD.  

By assessing the CDMs contribution towards energy justice, specifically energy poverty, 

possible insights can be drawn as to how improvements can be made in such a manner that 

the CDM is successful at delivering SD goals. With the formal enactment of the Paris 

Agreement in 2020, the future of the CDM is uncertain (Chagas et al., 2017). Conclusions 

drawn from this research may provide policymakers insights into how a future mitigation 

and development mechanism should be designed as to prioritize SD.  

3.2 Assessment of CDM towards energy justice 

First, the CDM was chosen for an energy justice evaluation because of its dual purpose of 

mitigating climate change and stimulating SD, chiefly through energy-related projects. The 

complexity of energy as being both vital to development and well-being, and a major cause 

of environmental degradation and social injustices (Sovacool & Dworkin, 2014), presents 

an opportunity for the CDM to further development where it is needed most and remediate 

energy injustices. The CDM promotes a variety of energy projects that have the potential 
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to increase electricity access and affordability, and eliminate indoor air pollution and other 

burdens caused from traditional fuel use (Kirkman et al., 2012).  

Second, CDM data is transparent and readily available online. Project design documents 

(PDDs), methodologies, validation and monitoring reports, among other project 

information is easily accessible and downloadable on the UNFCCC CDM Project Search 

webpage (https://cdm.unfccc.int/Projects/projsearch.html). The project cycle (See Figure 

5) is designed in a way that maximizes vetting of reports by the EB, DNAs, and 

independent DOE auditors in order to make sure that emission reductions are being 

achieved, as stated in the PDD. 

GHG emission reductions to mitigate climate change are a universal requirement and an 

inherent characteristic of all CDM projects (Karen Holm Olsen & Fenhann, 2008), climate 

change as an energy injustice issue is not explored in this study. Instead, the focus is on 

energy poverty and electricity assess for local communities, an issue that is less defined by 

the CDM on a whole. In order to specifically address the issue of electricity access, only 

CDM projects that generate electricity (i.e. renewable energy projects) are analyzed. 

As previously mentioned, the majority of CDM projects are located in Asia (See Figure 6). 

By only focusing on projects in South and Southeast Asia for data analysis, allows for 

some uniformity and control of variables that might occur if for example, when examining 

countries across the entire globe, which may have greater cultural, economic, and social 

differences. Another reason is that there is simply a larger sample of reports to analyze, in 

hopes of producing a less biased outcome. 

Studies that have assessed the CDM and its contribution towards SD, have predominantly 

utilized the project’s PDD (Boyd et al., 2009; Karen Holm Olsen & Fenhann, 2008; 

Subbarao & Lloyd, 2011). The issue here is that PDDs do not offer a valid realization of 

SD benefits, as they are conceived before a project is even constructed. PDDs describe the 

potential SD benefits and not the actual monitored benefits related to the project (Subbarao 

& Lloyd, 2011). Usually, the SD objectives or goals stated in the PDD are not examined 

or confirmed during the CDM project cycle (Subbarao & Lloyd, 2011). Therefore, in order 

to assess a project’s actual contribution towards delivering available and affordable 

electricity, post-project SD monitoring reports from the a) SD Tool and b) CDM Gold 

Standard databases are analyzed.  
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The SD Tool is a voluntary reporting tool made available to CDM project participants and 

managing entities to assist them in describing SD co-benefits of a CDM project activity or 

program of activities (PoA) (UNFCCC, 2012). It was developed in response to the 

criticism around the lack of emphasis on SD in project implementation. The SD Tool can 

only be used for a single activity (UNFCCC, 2012). The tool produces a SD co-benefits 

description report and is made available on the CDM website for the activity chosen 

(UNFCCC, 2012).  

The CDM Gold Standard is an autonomous best practice benchmark for CDM projects, 

developed by the WWF in consultation with a variety of environmental, business and 

governmental organizations (Kenber & Salter, 2002).  Project developers can showcase 

CDM projects deliver real SD benefits, giving “confidence to host countries...that projects 

represent new and additional investments in sustainable energy services” (Kenber & Salter, 

2002, p. 1). The Gold Standard stipulates a code of best practices for developing the PDD 

and incorporates a number of additional necessary screens to deliver genuine contributions 

to SD, plus long term benefits to the climate (Kenber & Salter, 2002).  

By assessing these two sources of SD reporting tool and standard for evaluating CDM 

projects, insights can be drawn from these projects on whether they have contributed 

towards securing energy justice, specifically in terms of increasing electricity access and 

affordability for local populations. By analyzing whether these projects contribute to 

alleviating energy poverty by delivering affordable, sustainable, and reliable electricity to 

locals, improvements can be made for the CDM’s future.  

3.3 CDM energy justice framework and content-analysis 

In order to assess the CDM’s contribution towards energy justice, specifically in terms of 

alleviating issues of energy poverty, a framework for assessment is developed from 

existing literature. The SD monitoring reports chosen from the SD Tool and CDM Gold 

Standard databases are analyzed according to the developed framework.  

3.3.1 Development of a framework for energy justice assessment 

This research developed a framework that specifically evaluated the first two principles of 

Sovacool and Dworkin 2014’s energy justice framework (See Table 5), availability and 

affordability because of the direct relationship to energy poverty. As mentioned earlier, 

lack of electricity, a metric of energy poverty, is defined by lack of availability and 
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affordability due to physical and financial constraints (Nussbaumer, 2012). These 

principles are also the basis of the first target of SDG 7 (See Table 3), “ensuring universal 

access to affordable, reliable and modern energy services” (United Nations, 2015c, p. 23).  

The framework has been drawn out of the literature and builds upon existing terminology 

for energy justice assessment such that dimensions and criteria are based upon actual 

energy availability and affordability impacts reported in the SD monitoring documents and 

existing methodologies (Karen Holm Olsen & Fenhann, 2008; Subbarao & Lloyd, 2011).  

Finding and selecting indicators for the framework has been an iterative process alternating 

between reading and text analysis of the monitoring reports. The framework is shown in 

Table 7. 

Table 7: Framework for assessment of energy poverty alleviation 

Dimension Indicator 

Availability • Share of electricity generated by the 

project supplied to the local 

community 

• Improved coverage and access of 

supply (distribution, hours per day) 

Affordability • Not more than 10% of income spent 

on energy services 

• Subsidized electricity to local 

community 

(Karen Holm Olsen & Fenhann, 2008; Sovacool & Dworkin, 2014; Subbarao & Lloyd, 2011; 

UNFCCC, 2012) 

These indicators have been utilized in previous studies (Karen Holm Olsen & Fenhann, 

2008; Subbarao & Lloyd, 2011) in measuring electricity access and affordability to local 

communities. The UNFCCC’s guide to reporting SD co-benefits of CDM project activities 

also includes specific energy development indicators addressing improved access and 

affordability (UNFCCC, 2012). Therefore, these indicators were chosen as having the best 

application to this research. 

3.3.2 Projects selection 

The CDM SD Tool and CDM Gold Standard reports are chosen as the basis for energy 

justice assessment of CDM projects for the following reasons:  

• Information access is easy and cost free.  

• All reports are made public and can be downloaded on the UNFCCC website 

(http://cdmcobenefits.unfccc.int/Pages/SD-Tool.aspx) and Gold Standard website 

(https://www.goldstandard.org/project-developers/our-project-registry). 

http://cdmcobenefits.unfccc.int/Pages/SD-Tool.aspx
https://www.goldstandard.org/project-developers/our-project-registry
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• Reports measure actual co-benefits of projects, not potential benefits.  

The SD Tool database contains 59 CDM projects and their respective reports, as of 

February 2018 (Jørgen Fenhann, 2018). Of the 59 projects, 10 are renewable energy 

projects located in South and Southeast Asia, presented in Table 8.  

Table 8: CDM SD Tool projects 

 

The Gold Standard database contains hundreds of projects. Of those projects, 17 were 

identified as renewable energy in South and Southeast Asia with issued CERs, presented 

in Table 9. 
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Table 9: CDM Gold Standard projects 

 

A total of 27 projects were analyzed for their contribution to increasing local electricity 

access and affordability. In spite of the advantages of using these SD validation reports, it 

is important to note the limitation that the projects chosen here are not indicative of all 

CDM projects. Results might demonstrate favorable outcomes because these reports were 

specifically created to allow project developers to showcase SD co-benefits. 

3.3.3 Content-analysis of the SD monitoring reports  

In order to evaluate the CDM’s contribution to alleviating energy poverty by delivering 

available and affordable electricity to local residents, a content-analysis of the SD 

monitoring/validation reports was performed. Searching for instances in the report where 

text address availability and/or affordability. This type of approach allows meaning to be 

interpreted from the content of text data, through the use of coding (Bengtsson, 2016; Hsieh 
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& Shannon, 2005). Specifically, a directed approach in which existing literature around 

energy justice is utilized as guidance for the creation of codes (Hsieh & Shannon, 2005). 

The dimensions of availability and affordability of electricity were the two main categories 

for which the codes were developed. “Codes” or labels that most exactly describes a text 

passage (Erlingsson & Brysiewicz, 2017) relating to availability and affordability were 

formulated. Table 10 provides a list of codes relating to each dimension. 

Table 10. Availability and affordability codes 

Dimension Codes 

Availability Increase: access, reliablity, coverage, 

delivery, availability, supply of electricity 

Affordability Increase affordability, electricity subsidies, 

reduce price, cheap electricity 

 

In addtion to scanning the text and assigning them to either dimension with these codes, 

the indictors of availabilty and affordability in the developed framework (See Table 7) are 

recorded. If there is a contribution to availability or affordability, the decision is a ‘YES,’ 

or a ‘NO’ if there is no contribution. This task was carried out utilizing Excel for each 

project. Figure 7 provides an example of analysis from exact text to 

availability/affordability contribution.  

 

Figure 7. Example of analysis leading to contribution  

(Erlingsson & Brysiewicz, 2017, p. 94) 
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4 Results 

This section presents results from the content-analysis of the 27 projects’ SD 

monitoring/validation reports. First, findings from the SD Tool database are presented and 

then findings from the Gold Standard database. 

4.1 CDM SD Tool  

Of the 10 projects analyzed, 6 are located in India, 2 in Thailand, 1 in Nepal, and 1 in Laos. 

As expected, a large portion of projects are located in India (See Figure 6). Renewable 

energy electricity generation methods include run-of-the-river hydro power, wind, solar, 

and landfill gas. Electricity generation capacity range from small-scale 3.35 MW to large-

scale 300 MW (See Table 8).  

Project reports are created by CDM project participants and coordinating/managing 

entities to describe the SD co-benefits of their projects in a consistent and structured way. 

Reports are prepared voluntarily using the SD Tool. In regards to availability and 

affordability, all the projects claimed to contribute to these two energy principles, claiming 

‘YES,’ to a certain extent. The full list of project text passages are listed in Appendix A.  

The reports made indication to the extent in which projects met those goals. The three 

extent levels are slightly, partly, and highly. These extent levels are not explained in the 

reports, nor are they explained in the UNFCCC’s guide to reporting SD co-benefits. It 

seems that it is up to the discretion of the reporting entity to determine levels of 

contribution. Of the 10 projects, 8 scored highly in terms of availability, while 2 scored 

partly. In regards to affordability, 4 scored highly, 4 scored partly, and 2 scored slightly. 

Table 11 shows each projects’ extent level score. A graphical representation of this count 

is shown in Figure 8. 

Table 11. SD Tool projects extent of contribution to availability and affordability 
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Figure 8: SD Tool project extent levels 

Importantly, the reports contained brief descriptions of each goal. For example, the 

bundled wind projects in Gujarat and Tamil Nadu, India contributed partly to both 

availability and affordability. In terms of availability the project claims, “the supply of 

electricity is there in the project activity area and overall the grid connection has expanded 

due to development of WTGs [wind turbine generators] and wind power parks. This has 

led to improved access to energy electricity supply even in remotest areas” (M. S., 2017a, 

p. 7). With regards to affordability the project claims that the project has “contributed to 

regional grids and the generated energy is clean and affordable for power purchase to 

distribution companies” (M. S., 2017a, p. 7). A full list of project text passages can be 

found in Appendix A. 

In regards to affordability, a majority of SD Tool projects reveal nondescript claims. The 

Xenamnoy Hydropower Project in Laos reported for their affordability description, “the 

local people could gain access to power, which is generated using clean renewable energy,” 

which seems to address availability more than affordability (Heuberger, 2016, p. 7). A 

nondescript statement not even addressing the issue of affordability. The solar project in 

Gujarat, India mentioned affordable and reliable power supplied to the grid, but not to local 

populations. 

Text descriptions revealed if the electricity generated from each project was being supplied 

to the national grid, regional grid, or local grid. Four projects that made indication of supply 

to local grids or local communities received highly contribution scores to availability, with 

the exception of the two landfill gas projects in Thailand which received slightly scores for 

affordability. The solar power project in Gujarat, India specifically stated supply to the 
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national grid and received a partly score in contribution to availability and affordability. 

Electricity supplied to regional grids varied with scores of partly and highly. 

Three of the ten projects in the SD Tool database stated specific indicators for availability 

and affordability. The Micro-Hydro Promotion Project in Nepal specifically stated that the 

installation of 425 micro-hydros provides “24-hour power supply” access to “146,500 

remote households (or about 625,000 people)” (Andreu, 2017, p. 7). This fulfills the two 

indictors for availability. The two run-of-the-river hydropower projects in India (project 

8217 & 7094) stated, “the generated power will also contribute in affordable power tariff 

for end consumers,” (M. S., 2017b, p. 8; Pandian, 2018, p. 8) which alludes to the indicator 

pertaining to subsidies for affordability. Table 12 shows which projects made claim to 

either one of the availability or affordability indicators in the developed framework. 

Table 12. SD Tool projects claim to availability and affordability indicators 

 

Other findings of interest include contributions to availability or affordability related to 

size of project, and type of energy generation. For example in relation to size of project, 

both large-scale run-of-the-river hydro plants in India (180MW and 300MW) and small-

scale run-of-the-river hydro plants in Laos (14.8MW) and Nepal (14.9MW) contributed 

highly to availability and affordability. It is interesting to note that all four run-of-the-river 

hydro plants in the dataset contributed highly to both principles. However, a generalization 

cannot be determined that all run-of-the-river hydro as a renewable energy generation type 

is better at contributing to availability or affordability than solar because there is only one 

instance of a solar project. A larger diverse sample of projects is needed to draw more 

concrete conclusions.  

4.2 CDM Gold Standard 

The Gold Standard database contained 17 projects that met the parameters of specificity; 

issued renewable energy electricity generation projects in South and Southeast Asia. Of 

the 17 projects, 8 are located in India, 5 in Viet Nam, 2 in Thailand, 1 in Laos, and 1 in 

Pakistan. Renewable energy generation methods included hydro, wind, biomass, and solar. 

Generation capacity varied from 3 MW to 104.7 MW (See Table 9). 
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Projects are independent third party assessed by a DOE accredited to the UNFCCC 

(Takeuchi Waldegren, 2006). Of the 17 projects, 4 claimed to contribute to availability and 

1 claimed to contribute to both availability and affordability, while 12 projects did not 

contribute or provide a description to availability or affordability. 

Similar to the SD Tool reports, the Gold Standard also expanded on the extent of 

contribution with levels being negative (-), neutral (0), or positive (+). These levels are 

“relative to the baseline situation (i.e. without the proposed project) as defined in the 

project documents” (The Gold Standard Manual For CDM Project Developers, 2006, p. 

21). A project is scored positive if it contributes a positive impact; a negative score is given 

where there is harm to ecological, social and/or economic systems that cannot be mitigated 

through preventative measures; a neutral score is given when there is no change in impact 

(The Gold Standard Manual For CDM Project Developers, 2006). None of the projects 

received a negative score for availability or affordability. Only one project contributed 

positively to affordability, while the others did not provide a description or were scored 

neutrally. Table 13 shows each projects’ contribution score. A graphical representation of 

this count is shown in Figure 9. Note some reports do not provide a description of 

contribution to affordability. 

Table 13. Gold Standard projects extent of contribution to availability and affordability 
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Figure 9: Gold Standard projects extent levels 

The reports contained brief descriptions of contribution to availability and affordability. 

For example, the La La Hydropower Project in Viet Nam, which did not contribute to 

availability or affordability, states that, “the effect of the cheap supplied electricity to the 

neighborhood of the hydropower plant is minimal and thus the score was revised to zero” 

(La La Hydropower Project Validation Report, 2013, p. 28). A full list of project text 

passages can be found in Appendix B. 

Several text descriptions revealed whether electricity was being supplied to a national grid 

or local grid. In most instances, if a project did not make a contribution on the local level, 

it received a neutral score for availability and/or affordability. The Zorlu wind project in 

Pakistan, however, did receive a positive score for supplying electricity to the national grid. 

Whereas, the Song Chung Hydropower Project in Viet Nam received a neutral score for 

providing electricity to the national grid. The reasoning for this is because “it is hard to 

assess the contribution to the local level” (Song Chung Hydropower Project, 2015, p. 43). 

Other projects that received positive impact scores to availability indicated supply to “the 

grid” but did not specify national or local. 

The Gold Standard contained four reports (Wind Power in Rajasthan, project 8288, project 

9849, project 1259) that specify the parameter of measuring availability. In these instances, 

measuring the amount of electricity or net electricity supplied to the grid. Although other 

projects do not specify this parameter in their report, it should not be assumed that projects 

are not taking measurements because in most instances electricity is being supplied to a 

grid. Table 14 shows which projects made claim to either one of the availability or 

affordability indicators in the developed framework. 
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Table 14. Gold Standard projects claim to availability and affordability indicators 

 

Other findings of interest include contributions related to host country. Countries that did 

contribute positively to availability were in India and Pakistan, again it cannot be 

generalized that all projects in India and Pakistan are more likely to contribute to energy 

poverty alleviation than any other country. A larger sample of projects is needed to make 

more conclusive associations.  
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5 Discussion and Conclusion 

This section provides an answer to the research question and discusses insights drawn from 

the data collection and analysis, highlighting issues that should be considered for future 

improvement of SD implementation and assessment in the Sustainable Mitigation 

Mechanism under the Paris Agreement. Concluding with limitations and future research. 

5.1 CDM delivery of available and affordable electricity 

Addressing the guiding research question, What impact has the CDM contributed towards 

alleviating energy poverty by delivering available and affordable electricity to local 

communities? Results vary considerably between projects listed in the SD Tool and Gold 

Standard database. All 10 projects in the SD Tool database claim to contribute to 

availability and affordability of electricity to a certain extent. Not all projects claim 

electricity delivery to local residents, some supplying to national and regional grids. Few 

Gold Standard projects, 5 out of 17, claim to contribute to availability and/or affordability. 

Most projects which did not contribute to local populations’ were scored neutrally as not 

having made an impact.  

Gold Standard projects are best practice benchmarks for CDM projects (Kenber & Salter, 

2002). Therefore, actions that constitute SD may have stricter standards under the Gold 

Standard than the SD Tool. Gold Standard projects are also independent third party 

assessed by DOEs, whereas SD Tool reports are voluntarily completed by project 

participants. This could be reasons why Gold Standard projects cite delivery of accessible 

and affordable electricity to local populations less often than the SD Tool. 

The results reveal that projects define contribution to availability and affordability 

differently even among the same database, and rarely report indicators or the means in 

which the projects are making a contribution (See Table 12 and Table 14). Consistent with 

the literature that there is a lack of a global standard for achieving SD goals (Boyd et al., 

2009; Gillenwater & Seres, 2011; Karen Holm Olsen & Fenhann, 2008), at least for 

achieving goals related to alleviating energy poverty. 

An explanation for the major discrepancies among what constitutes availability and 

affordability could be that the majority of these reports were created before the 

implementation of stricter SD guidelines. Only recently, effective as of March 2018, has 

the Gold Standard stated that “renewable energy projects shall make positive contributions 
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to a minimum of 3 SDGs, one of the contributions shall mandatorily concern SDG 13 

(Climate Action), while the other two contributions can be proposed by the project 

developer” (“Renewable Energy Activity Requirements,” 2017, p. 4). It is suggested to 

include SDG 7 (Affordable and Clean Energy) as one of the contributions (“Renewable 

Energy Activity Requirements,” 2017).  

As explained in the literature, SD measures are determined by the host country and their 

DNAs (Gillenwater & Seres, 2011; Olhoff et al., 2004; Shishlov & Bellassen, 2012). 

Therefore, this could give rise to the discrepancies on what constitutes availability and 

affordability. If host countries can define electricity supply to national grids as contributing 

to availability, than SD monitoring reports will likely make positive impact claims when 

that happens. Future SD reporting guides need to stress the importance of defining SD 

dimensions and what concrete actions are deemed appropriate for fulfilling those 

dimensions. 

A major weakness of both the SD Tool and Gold Standard is the failure to define indicators 

and the failure to enforce the reporting of specific indictors that meet energy justice 

principles (See Table 12 and Table 14). The energy poverty indicators are stated in Table 7 

in the Research Methods section. As exhibited, few reports state specific quantifiable 

indicators and parameters for the contribution they make towards availability and 

affordability. Without concrete data, it is difficult to assess if goals are actually being met. 

It is not enough to say that communities are receiving electricity, but how much electricity. 

Are they receiving 24-hour supply or is supply limited to certain hours of the day? How is 

affordability being measured? Have residents received lower electricity bills? These types 

of questions need to be addressed if impacts are to be made towards energy justice.  

5.2 Implications of the study 

Energy and the provision of energy services is vital for human development. Therefore, 

the lack of electricity and clean cooking fuels, a portion of the global population still 

experiences, lead to a variety of energy justice issues. With the installment of SDG 7, the 

United Nations has recognized the importance of universal energy access for sustainable 

development.  

The Clean Development Mechanism was established by the United Nations to tackle issues 

of climate change and sustainable development in developing countries. Although results 

varied considerably among projects in trying to answer the guiding question, What impact 
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has the CDM contributed towards alleviating energy poverty by delivering available and 

affordable electricity to local residents?, important insights were drawn. It can be said that 

improvements will need to be made for the future mitigation and development mechanism 

under the Paris Agreement in order to better address issues of availability and affordability 

of electricity access to local populations.  

As this research has shown, different reporting tools and validation entities have different 

definitions on what is acceptable as constituting availability and affordability of electricity 

from CDM projects. Some reports deemed it acceptable to supply electricity to the national 

grid, while other reports only allowed electricity supplied to local communities as fulfilling 

availability. The affordability dimension of the framework was rarely addressed by reports.  

Policy-makers need to consider that the importance of established and universal indictors 

cannot be undermined. Validation and monitoring entities should gather relevant data to 

ensure that SD goals are being met. It is not enough to say that electricity is being supplied, 

but how much and for how long? Data from residents should be gathered to determine if 

electricity is actually affordable after the implementation of the project. Of course, time 

and resources are needed in order to gather data, but it is vital in order to gauge progress.  

Continuous studies on the CDM’s contribution to global climate change mitigation and 

sustainable development, will not only assist policy-makers develop improvements to 

future programs in ensuring that SD benefits are actually realized, but more importantly 

advance developing countries and their citizens in meeting economic, social, and 

environmental stability. 

5.3 Recommendation 

The insights generated from the study results suggest that CDM policy-makers better 

develop global SD definitions and indicators for achieving SD goals. This may strenghten 

the CDM‘s objective of implementing sustainable development in conjunction with GHG 

reduction.  

Other recommendations include the development of a SD checklist for CDM projects 

before they are approved, similar to the suggestion of Sovacool and Dworkin 2015. This 

checklist would be part of the PDD requirements for national approval and DOE validation. 

Certain CDM projects, i.e. renewable energy projects, should have specific SD 

requirements met before approval. For example, all renewable energy projects must meet 

SDG7 in ensuring universal access to affordable, clean, modern electricity services. 
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Projects must state the means in which these goals will be met and how local communities 

will be impacted. 

Equally as important, CDM projects should be continuously monitored to ensure that SD 

goals are actually being realized. Impact assessments on all dimensions of sustainability 

should be conducted. One of the weaknesses of measuring SD has been the “difficulty in 

obtaining data...at a scale large enough to examine the sustainable effects of CDM 

projects“ (Bumpus, 2012, p. 7). If CDM projects are trying to make local impacts on access 

to electricity, then local data should be gathered to assess that impact.  

In summary, the sustainable development aspect of the CDM should not be viewed as an 

additionality to GHG emission reductions, but as a vital requirement in the pursuit of 

economic, social, and environmental progress for least developed and developing 

countries. 

5.4 Limitations 

Analysis of projects was conducted by using a fraction of all possible CDM projects in 

existence, therefore these insights are not indicative of all CDM projects. A majority of 

CDM projects were located in countries such as China, India, Brazil, and Mexico. 

Criticism has been made in regards to the CDM’s minimal investment in Least Developed 

Countries, especially in Africa (Bumpus, 2012; Kirkman et al., 2012; Shishlov & 

Bellassen, 2012), where the highest proportion of the global population lacking electricity 

is concentrated (IEA, 2017b). It would be imperative to analyze these countries, as 

focusing on their energy development is crucial to achieving SDG 7 (IEA, 2017b). 

Although this research utilized post validation and monitoring reports for data, considering 

also that the focus is on local communities and residents, gathering on-the-ground data 

would have been an important component in capturing their vital perspective. For example, 

interviewing and surveying residents and households affected by CDM projects. Asking 

households about their access to affordable electricity after the implementation of the CDM 

project. What benefits have they gained from the project? How has the project impacted 

their community? Engaging local stakeholders and surveying households would give a 

better indication of how they are actually being impacted. 

The small sample size of projects in both the SD Tool and Gold Standard database limited 

the ability to make generalizations about the relationship between different project 

variables (i.e. country, generation capacity, renewable energy type) and the contribution to 
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availability and/or affordability. It cannot be stated that India is better at hosting CDM 

projects that contribute to availability than other countries even though the Gold Standard 

projects revealed that most contributing projects were in India. A larger, more diverse 

country profile and renewable energy generation types would produce less biases and 

present a better opportunity to investigate those associations. 

The developed framework for this study had its limitations by only covering the first two 

of eight principles of Sovacool and Dworkin’s 2014 work. As mentioned by the authors, 

availability and affordability, are the simplest and most widely accepted energy justice 

principles (Sovacool & Dworkin, 2014). Therefore, these two principles were chosen 

within the scope of this research and had the best application to energy poverty and the 

CDM. It would be interesting to explore the CDM’s contribution to issues around energy 

resources and energy externalities such as air pollution, which also affect the growth, 

stability, and health of communities (Sovacool & Dworkin, 2014). 

The indicators chosen for the framework specifically addressed issues of access and 

affordability. There are also a variety of other barriers to electricity, besides inadequate 

infrastructure and financial restrictions, outside the scope of this research. Singh et al. 2015 

mention different supply and demand-side barriers, such as the lack of proper planning, 

policies, trust towards authorities, and awareness. It would be important develop indicators 

to measure these barriers and explore the complex interrelationships these barriers may 

have in contributing to energy poverty.  

5.5 Future research 

The relationship between the CDM and sustainable development is a complex one 

involving trade-offs (Olhoff et al., 2004; Karen H. Olsen et al., 2017; Karen Holm Olsen 

& Fenhann, 2008), due to “carbon benefits valued in the carbon market and non-carbon 

benefits such as SD benefits that are not monetized in the carbon market” (Karen Holm 

Olsen & Fenhann, 2008, p. 2820). Therefore, creating an incentive for project developers 

and DNAs to approve projects that maximize GHG reductions (Karen H. Olsen et al., 

2017). Assessing SD impacts are also “perceived as unwanted transaction costs, a negative 

conditionality, and a market constraint that weaken the functionality of the carbon market” 

(Karen H. Olsen et al., 2017, p. 10).  

Future research exploring the trade-offs between carbon benefits and SD benefits may be 

vital in ensuring that the CDM is prioritizing SD goals as much as GHG reductions. How 
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can trade-offs be minimized? What measures or requirements need to be developed to 

incentivize SD goals? Questioning what causes trade-offs between carbon reductions and 

SD and how can it be solved.  

Sustainable development encompasses economic, social, and environmental dimensions. 

Exploring how the CDM contributes to each of these dimensions would also be of interest 

in determining how CDM projects are delivering SD goals, as the three dimensions involve 

a certain amount of trade-offs. Not every project will address all three dimensions, some 

may contribute highly to environmental targets over social development, or vice versa 

(Karen Holm Olsen & Fenhann, 2008). What implications does this have on a CDM 

project’s success in delivering SD, if one dimension is addressed more so than another? 

How do project developers and DNAs choose which SD dimension to prioritize? What 

entails a CDM project in successfully contributing to SD? Understanding the CDM’s 

connection to different SD dimensions may assist in furthering SD goals. 
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 59 



 

 60 

 


	Figures
	Tables
	Abbrivations and Acronyms
	1  Introduction
	1.1 Vital energy
	1.2 Thesis objective
	1.3 Introduction to methods
	1.4 Thesis structure

	2 Literature Review
	2.1 Energy Justice
	2.1.1 Introduction
	2.1.2 Energy Justice as an emerging concept and tool
	2.1.3 Overview of global energy injustices
	2.1.4 Energy for sustainable development
	2.1.5 Energy justice framework

	2.2 The Clean Development Mechanism (CDM)
	2.2.1 Overview of the CDM
	2.2.2 The CDM’s impact on sustainable development
	2.2.3 The CDM towards energy justice


	3 Research Methods
	3.1 The research question
	3.2 Assessment of CDM towards energy justice
	3.3 CDM energy justice framework and content-analysis
	3.3.1 Development of a framework for energy justice assessment
	3.3.2 Projects selection
	3.3.3 Content-analysis of the SD monitoring reports


	4 Results
	4.1 CDM SD Tool
	4.2 CDM Gold Standard

	5 Discussion and Conclusion
	5.1 CDM delivery of available and affordable electricity
	5.2 Implications of the study
	5.3 Recommendation
	5.4 Limitations
	5.5 Future research

	References
	Appendix A – Text descriptions of SD Tool projects
	Appendix B – Text descriptions of Gold Standard projects

