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ABSTRACT

Despite decades of effortis promote greater sazecologicalsustainability
global societys failing to meetthreeimportant challenges the context of energy
and climate changd) thesustainabilitychallenge posed by climate chang@gthe
demand foequitable distributiowoncerninghe benefits andurdensarising from
climate change anligh-risk energytechnologiesand3) thedemandor democratic
governancef energy systems.
First, global societys failing to address thsustainabilitychallengegposed by
climate changeCurrently, he resilience of the biosphere and skesility of human
society are under an imminent threatinate change.argely caused by
anthropoentric activitiessince preindustrial times, the substantial releasearbon
emi ssions has changed the chemical composi
result, led tdar-reachingconsequences, such as global warming and sea level rise.
The Intergovenmental Panel on Climate Change (IP@&{l other researchdnave
foundthag | o b al average temperature increased
by 19 centimeters over thast centuryUnder hesecircumstancs, a deep
decarbonizatioof global carbonemissiondhas been urged by manyet, current
businessasusual approaches to carbon reductions are failing to meetdqheed
reduction of GHG emission€urrently,the globally averagedarbonabundanceand
temperatur@re continuing tancrease.
Secondly, global societys failing to meet the demand faquitable

distributionwith respect to issues benefits and burderisom climate change and
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high-risk energy technologie&\n example of the problem that many forms of
energy areninedin rural areashutit is urban areas that most of the energy is
consumed. Often rural areas are exposed to the harms of toxic byproducts released
from mining andpower plantsin a similar veingreater burdens from climate change
are born by those who amsist responsibl&lobal energy systems are the most
responsible for global warming. Yet, the accountability for global cagbaissions
and radioactive wastgeneratedy contemporargnergy systems is not equitabl
shared amongountries regiors, or p@ple.Besidesthe actions opresent generations
are imposindieavy, or unbearablburdens orthe next generations

Thirdly, global societys failing to meet the demand for democratic
governanc®f energy system&ontemporargnergyinstitutions angoliciesare
moldedtypically in a closed and hierarchical manaadshapegredominanthby
experts and bureaucraci€n the other handoices ofthe publi¢ especiallyparties
disproportionately affected by policiese not properlyeflectedn thedecisionmaking
processThe questions of democratic governance, such as who govemst gemerally
addressed in modedemocraciesYet, aitical inquiry of these issues is important as
energysystems are configured by negotiations ammgpetingnterests, framings,
and power relations

This dissertatioproposes mintegratedrameworkto address the challengé
deep decarbonization in an equitable and democratic marmerdissertation argues
that the current governance approadiedimate change atargely based on
prevailing epistemological and institutional paradigms, like elitist technocracy and
market liberalismandare notcapableof solving the challengef deep

decarbonization. Instead, an integrdi@mnework, coined hre asa Deep, Equitable,

XXii



andDemocraticEnergyTransition(DEDET) Frameworkneed to bedeveloped to
guide analys, assessmenand developmertf energy transitiomlternatives.

Why is an integrated assessment framework neetieel® exist diverse and
growing number o$tudies offering alternative approacloeaftedto respond tdhe
challenges of deep decarbonizatajfrenergybased emissiongquitable distribution
of the risks and the burdens, and democratic governance of energy systems. Yet, most
studies examine pieces of the challenges or sometimes present a partial analysis of
policy optionsFor instance, IPCC (2014) analyzes the existing integrated models
defining issues of sustainability and, to some extent, equity while not attending to
issuesnf democratic governancBut, persistent challenges of sustainability and
energy justice make the case for why we require new ways of thinking, inquiring, and
policy-making other than the conventional approaches.

There are several reasons for the persist of tle research problem. One
reason is that there is a serious analytical challenge. For instance, sustainability and, to
some extent, equity are treated as measurable variables while democracy is recognized
to be a question of values, principles, anitcal thinking that cannot be readily
guantified. Consequently, the democratic character of deep decarbonization is
frequently examined as a separate problem. Similarly, quantitative and qualitative
research methods are often treated as separate elpgsosVhile issues of deep
decarbonization and, to some extent, equity can be addressed by quantitative studies,
democratic governance requires qualitative study. But it is obvious that the definitions
of sustainability and equity are, in some degreetipalimatters and need democratic
discussion and action to be successfully implemeiizstly, the design of an

integrated assessment framework for energy systems is often recognized to be a

XXili



daunting task partly due to the heterogeneity of spatial angbt@incharacters of the
challenges arising from energy systefAgetzcker, et al., 2017)n brief, modern
challenges requirmtegratedassessment and implementation.

This dissertation, | hope, serves as a basic platform to dwildtegrated
assessment tool. In other words, this dissertation does not aim to provide a definitive
model encompassing all relevant issues and detailed guidance on assessment metrics,
such ascoring methodologies. The focus of this dissertation asgae for the need
of a new approach that could addré#ssinterrelated challenges of deep
decarbonizationgquitable distributionand democratic governance in an integrated
manner and to embdaon this initiative by offeringhe guiding principles and the
assessment criteridheyare proposed as a potential basis for further investigation
into the development of a multriteria framework.

DEDET is proposed for two audiences: ifiterdisciplinary research
communities seeking to research integrated approaches to address the interlinked
challenge othe modern era; and (2) polityakers and citizens seeking to shape
energy transition policy in a manner that can address the thriéenges.This
dissertatiortargets interdisciplinary research as the first audience and is intended to
add amore integratedesearchapproactio the ongoing scholarly endeavor to develop
sustaimble, equitable, and democratic policy optionsesondandequally important
audience of this dissertationtige body ofpolicy plannersand policynakersand
citizens. The new framework presented in this dissertation can béouysexvide
them with conceptually sound and empiricalgsessethetrics to develop new

energy strategthat issustainablegquitable and democratic.
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This dissertation analyzesrfje citesagainst DEDET to explore the potential
of the framework. Large cities are consideiragortant institutional hostor this
experimentationLargecitiesarguablypresent the greatest challenge to the application
of theDEDET framework Large citiesareimportantsitesfor policy innovation and
democracy From the early work of Lewis Mumfor@d961)to the recent work of
Bulkeley(2014) scholars have described the historical role of large cities in
incubating new ideas, new policies, amiv economieslhe role and importance of
large citiesn tackling theinterrelatedchallengegosed by modern energy systeans
underscored by growing body of researabn the potential opolycentric governance
approacks(Ostrom E., 2009Taminiau,2015; Byrne et al., 20)7Somehave further
argued thathe distributed nature of sustainable energy transition makes cities more
feasible and appropriate than centralized forms of na{Rakracher & Spath, 2014)

To test the pntialof the DEDET frameworkin an urbarcontext this
dissertatiorcarries out preliminary comparative analysis of London, Austin, and
Freiburg andan in-depthca®e study ofSeou] South KoreaThe three cities, often
considered Al eaderso in urban sustainabili
show the applicability of the DEDET framewaakseveral levelsThe city of Seoul
has experimented with a range of energy poljaiesably One Less Nuclear Power
Plant (OLNPP) iitiative, to counterissues of climate change, energy justice, and
energy denocracy.Thedissertatiordeploysboth qualitative and quantitative
assessment approaches to evaluate OLNPP a@aiidE T if Seoul is on track to
achieve an energy transition that is sustainable, equitable, and democratic.

Thedissertation concludes with implications of this study for interdisciplinary

research antbr the development of integrated policy strategy. It is hoped that the
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research pursued here walhcourag@reaternnvestigation ointegrated framework
and feasile strategies to tackle tloerechallengs of our timei sustainability

equitable distributionand democratic governance
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Chapter 1

INTRODUCTION

1.1 Key ChallengesPosed byEnergy Systems$

Despite decades of efforts to promgteater so@-ecological sustainability,
global society is failing to meet three important challenges in the context of energy
and climate change: 1) the deep decarbonization challenge posed by diarage;c
2) the demand for equitable distributioonerning the benefits and burdens arising
from climate change and higlsk energy technologies; and 3) the demand for
democratic governance of energy systems.

These three challenges are recognized in this dissertation as core issues facing
global societyFigure 1) But this does not mean that there is no other challenge posed
by modern energy systems. There may be other urgent challenges unique to some
countries or cities. The three challengésleep decarbonization, equitable
distribution and democratigovernance are chosen and extensively discussed in this
dissertation because these challenges, if not addressed in a proper and timely manner,
could have fareaching social and ecological impacts. Besides, the three challenges

are considered major issusgmmonly applied to and shared by global society. The

1 An energy system can be understood in many ways accoahedrogeneous
perspectives (see Araljo, 2014 and Kuzemko et al., 2016). Here, it refers to-a socio
technical system of energy production, delivery, consumpdiot disposal, involving
actors, technological artifacésd materials along with institutioskaping energy

rules, laws, policies, regulations and practices.



subsequent subsections briefly talk about these cases (see Chapter 2 and Chapter 3 for

further discussion).
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v" Socio-economic losses
caused by climate change

Sustainability

v' Safety and security risks
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energy poverty
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\
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Figurel. KeyChallenge$?osed by Modern Energy Systems
Note: The list ofchallenges in the figure is not intended to be exhaustive.

1.1.1 Sustainability Challenges

Global society and ecosystems are under an imminent threat of climate change
(Steffen, Broadgate, Deutsch, Gaffneyl. 8dwig, 2015; Huss, et al., 2017; Sarfaty,
Gould, & Maibach, 2017; Postel, 1994hrough persistent rises in the global average
temperature,so al | ed gl obal warming, climate chan
climate systenflPCC, 2014a; Bruckner, et al., 2014; Allen, et al., 20@bal
warming is changing the Earthds natural sy
ecological, and social problems, such as rising sea levels, mass distinctiocies,spe

severe droughts, intensified wildfireend health riskéBrown, et al., 2013; Sarfaty, et



al., 2017; IPCC, 2014afoncernsboutglobal warmingarerapidly growing
worldwide.

It is widely recognized that a substantial reduction of the total anod GG
emissions over the next decades could only stabilize global temperatures that have
continuously been increasifigPCC, 2014a; Allen, et al., 2009; Meinshausen, et al.,
2009;Bruckner, et al., 2014; Batallle, et al., 2016; Matthews & Caldeira, 2008)
other wordstheglobal GHG emissionsnust decreasiey more thartO percentoy
2050 compared to 2010 andrearlyzero by 2100f global society is to limit the
global mea temperaturéo the minimum threshold established by scientific
communitiesThese long-term goas, which were endorsed by more than 175 nations
as of 2017, are recognized by climate scientists that, if the goals are actheved,
global mean temperaturssewould be limitedto less thar2  above preindustrial
levels by 210UNFCCC, 2018)International researatommunitiesare therefore,
calling for a rapicand immediate r f0d edeepc a r KIBCGCi 201k4; [EA, n
2016a; Byrne & Lund, 2017a; Geels, Sovacool, Schwanen, & Sorrell,.2017)

Yet, recent studies have foutight current businesssusual approaches to
reduceglobal GHG emissions are failing &mldresshe challenge ofleep
decarbonizatiomequired tomeetthe2 target(IPCC, 2014a; Raftery, Zimmer,
Frierson, Startz, & Liu, 2017; Bataille, et al., 20IR)ese studieBave revealethat
globaly averaged atmospherabundancesf GHG emissionsiave continuetb
increa® in recent decades 2016,the total amount of global GHG emissions reached
about 49.3 billion togs of CQ equivalent (tC@e). Carbon dioxide (C@), the largest
source of GHGmissionsamounted t@bout 73%of the total global GHG emissions

(Janssendlaenhout, et al., 2017pthermajor GHG emissions methangCHa) and



nitrous oxideg(N20) i haveincreased during the last decdnes.8 parts per biion
(ppb) per yearand0.9 ppb per year, respectivél/MO Global Atmosphere Watch
Programme, 2017An analysis of Friedlingstein et §2014)shows thaglobal
societyhasalready used more than 60%tbé CO, emissiors quotg i.e., an estimate
that global society iallowedto produce to med¢he2 target.The research team
finds thatthe remaining quota will bexhausted in about 3@arswithout stronger
mitigation meastes(Friedlingstein, et al., 2014)

Energy sector emissionsicluding fossil fuel combustion to support electricity
use transportandthe enduse sectorsare estimated to be the largest source of GHG
emissions. The latest IEA study shows that global erezigged CO2 emissions
reached fa historic hi ghabouf70%30of2theotalg@gat onn e
emissions from human activifjEA, 2018) It implies that theglobalenergy systers
a major drivetbehindthe continuedncrease®f global GHG emissions, calling for a

deep decarbonization of eneriggsed carbon emissians

1.1.2 JusticeChallenges

The modern energy system is considered by many as a key vehicle to expand
the economy and enhance the relative convenience of many indivi#oals2005;
Stern & Kander, 2012; Ayres & Voudouris, 201B)t it has become a major source
of engendering a range of divisive issgeacerning inequity. For instance, the parties
who are often cited as most responsible for global warming, such as multinational
corpordions in energy, steel, or sezonductor industriehave reaped considerable
private gains from carbeimtensive business activities. On the other hand, residents
and ecosystems located near power plants and the manufacturing sites run by these

corporations can be easily exposed to an array of pollutibewise, those least



responsible for global warming often end up bearing the heavier burdens, such as
flooding, drought, highntensity storm damage (s€heney & Disparte, 2017 and
UNDP, 2012) These inequitable practices and results can become kegsaiirc
social conflicts and potential barriers to maintaining community (Gistver,
Postmodern Climate Change, 2006)

Indeed, there is a growing demand for equitable approaches to these problems.
Often referred to as energysfice, this discourse traces the origin to environmental
justice and is closely associated with other concepts of judtiséce discourses seek
to apply justice principles to various fields of study other than energy including, but
not limited to, theenvironment (Bullard, 2005; Schlosberg, 2013), ecology (Baxter,
2014), climate (Pettit, 2004; Bulkeley, Edwards, & Fuller, 2014), sustainability
(Agyeman, 2013), and water (Zwarteveen & Boelens, 20d4eneral, the concept of
energy justice seeks to dppustice principles to energy policy and is comprised of
three tenet$ distributional, recognition, and procedural jusficehich are often cited
as useful tools to analyze various equity issues arising from modern energy systems
(Jenkins, McCauley, Heffron, Stephan, & Rehner, 206 argued that the
principles of energy justice must be integrated into the institutionalization of energy
systems and the design of energy policies (Jenkins et al., 2016; Bullard, 2005;
Agyeman, 2013; Klinsky & Dowlatabadi, 2009).

The need for energy justice is further underscored because of ongoing cases
where burdens from energy systems are shifting to other regions or future generations.
High-risk energy facilities, such as nuclear reastopalfired power plants, and high
voltage power transmission towers, are located in rural areas while thésgsaare

largely intended to meet energy needs of urban ékeas& Lee, 2015)Residents in



the rural areagehd to be exposed to higher health and safety risks posed by the
facilities. Similarly, children including unborn generations will inevitably endure far
reaching consequences of climate change. They are expected to cope with a range of
issues concerning olear power. For example, the lifetime of a nuclear reactor is
generally 40 years and,ahextension is approved, 60 yedREA and IEA, 2015)
implying that the current generation, particularly children and adolescentbawd|to
bear potential disastrous risks from these reactors. Even though the current fleet of
nuclear power plantsagshut down today, the unresolved issues of nuclear
radioactive wastes, which is estimated to be stored for more than 10,000 years
(Verbruggen, Laes, & Lemmens, 2014jll likely remain a big challenge to many
generations to come.

So-called energypovertynexusis another challenge of energy justitaere
are various terminologiesharacterizinggnergypovety nexus. The definitions of
these terminologies differ mostly depending on an array of factors. Fandes fuel
poverty is a concept that is megidely usedn the global North. This concept is
generallydefined agheinability to pay energy servisgespecially heating, and
characterizes fuel poverty as a situation
energy services exceetds percenof their incomgMoore, 2012; Boardman, 1991)
IPCC (2014a) also defie s f u e | poverty as fda condition
to guarantee a certain level of consumption of domestic energy services (especially
heating) or suffers disproporti dmkE3)e exper
In the global Soutlthe dominant terminologig energy poverty whictlescritesa
human condition in which people lack access to clean and safe energy service for

basic needs, such as cooking, heating, lighting(k&ié, UNDP, and UNIDO, 2010)



This concept often extends to encompass social and economic perspectives that basic
energy services ageprerequisite to human and economic developr(ieay, Walker,
& Simcock,2016) There exists growing scholarship that attempts to offer alternative
models of conceptualizing energgverty nexus challenges. For example,
Bouzarovsky and Petrova (-0drb5gy cpoverctiyebit
(p.33)and emphasi ze the importance((pd@d) i ntegr:
into the analysis of energyoverty nexus challenges.
Many people in both higincome and lowncome countries are persistently in
energy poverty. They do not have access to electricity or cannot afford sufficient
heating and cooling while experiencing extreme weather conditions. For instance, over
half the population in SuBaharan Africa does not haaecess to electricitfEA and
World Bank, 2015; IEA, 2017bHigh-income countries are facing similar challenges.
For example, a sizeable number of people indmglome countries including the
United State¢Byrne & Yun, 20173)western European countries, like France and the
United Kingdom(European Parliament's Committee on Industry, Research, and
Energy, 2015)andEast Asian countriesuch aslapanOkushima, 2016and South
Korea(Byrne & Yun, 20173)are classified as energy poor.
The last important issue of energy justice issue arises from an effort to address
the challenge of deagecarbonization. For instance, higiitome countries are
obligated or expected to take more active measures to cut their emissions than low
income countriegArticle 3.1 of the United Nations Framework Convention on
Climate Change)Soc al | ed fA Carmrmenr emuti al e qUNREGEponsi bi
1992) this principle was formalized in 1992 and agreed by all parties to the United

Nations Framework Convention on Climate Change (UNFCCC). But a growing



number of empirical studies @l that highincome or large countries are contributing

to global warming substantially greater than their counterfBytsie et al., 1998;

Byrne, Kurdgelashvili, & Hughes, 2008; Gignac & Matthews, 2015; Robiou du Pont,
et al., 2017)The volumes oénergy-related CQ emissions from these countries are
estimated to be far greater than the threshold required to limit unacceptable levels of
global temperature incread®CC, 2014a; Byrne et al., 1998)he latest estimate
reveal s t hat t anatterei €hida,dhe 8nitediStates| EAJ28g ledm,t
Russia and Japdnproduced in 2016 nearly 67% of the total globab@@ission or

65% of the total global GHG emissio@anssen#laenhout, et al., 2017)

1.1.3 Democratic Governance

It is widely recognized that adernpolitical system@&renot muchdictated by
key democratigrinciples such as civil libertiegyolitical participatiorand equalif
(Cammack, 1998; Beder, 2014@jller, 2009; Wolin, 2010)In generalcommunity
membersor citizensarenotallowed to participatéen the decisiormaking process.
Their rights to be represented by elected officials are often ignored or misused.

Modern political systems anahergy systemsshare many characters in
common. Like political systemsethocratic principles are notuchapplied tothe
generaldecisionmaking processes tfie modern energy systeroften for professed
reasons o$ecurity (e.g.nuclear power planning), economic efficiency (ethe
regulation of electricity), and technology managengerd., transmission and
distribution networks)Typical governing approachesthie modern energgystem as
commonly observed in other fieldsmibdern societyareshapedyrimarily by agroup
of experts andhigh-level bureaucrat©therimportantstakeholders ar®n the other

handf r e g urepresdntgalbyfthe decisions oféxpertsand plannersTheir righsto



chooseenergy sourceandtechnadogiesareoftendisenfranchiset the context othe
modern energy system

As gl obal warming il lustrates,hamoder n s
altered the chemical composition of the Earth atmosphere and geophysical processes,
creatng an unprecedented epoch in human histoftgn calledAnthropocene
(O'Brien & Sygna, 2013; Steffen, Crutzen, & McNeill, 2007; Steffen, et al., 2011)
But current approaasto problemsolvingappeato be insufficient or ineffective in
addresmg such a farreachingchallengelUnder this circumstance, a growing body of
energy research identifies the shortcomings of current approaches to anakyzing th
sustainability challenges and argues that the gaweenconditions of energy system
are needed to democratically design and implemg/tegel, 2016; Byrne &
Taminiau, 2015; Harvey, 2012)

It is also worth noting that thereaggrowing need for criticalnquiries about
the democracyechnology relation on the brink of an emerging new social order
(Byrne & Toly,2006s ee al so Hager , 10eédsinartfidial O6 Br i en
intelligence(Al), automation, and machine learning, can exert a profound influence
upona v ast r ange o fandgaaisForsexamples dpyraximatelys80 to e s
50% of the existing jobare estimated tbe displaced btheongoing computerization
(Smith & Anderson, 2014; Frey & Osborne, 2013; Manyika, et al., 20bb)losses
can lead to a massive unemploymearticularly among the pogrerhaps
exacerbang issues of income inequalityhis, in turn, may create agal condition
whereauthoritarian regimes could gain the majority support of voters in liberal
democracie$West, 2018)The politics and social conditions of higgrch countries

can be patrticularly affected by this neaciotechnological trend. For example,



unemployment is currently a big issue in South Korea. But the counttiidagyhest
robot density in the worldeaching31 installed robots per 10,000 employees in the
manufacturing industry as of 20&R, 2018) Yet, majordiscourses and debates
many nations, including South Korea, ar activelyengagng in systemic inquiries

about the political and social implicationstbé advent of new technologies.

1.2 Aims and Research Desigmf the Dissertation

Figure2 outlines the aim and the conceptual framework of the dissertatson.
discussed in the previous section, global society im@pib meet the three important
and interrelated challengésee also Chapter.2)his failure can beaced in part to
our lack of research on integrated modeling of deep decarbonization, energy justice,
and democratic governande growing body ofresearchhas offered alternative
approaches to the challenges of deep decarbonization, energy justicenacdatie
governance of energy systems, in isolation or sometimes in a partial analysis of policy
options.Global society hatargelyfocused on tackling the challenges sbspstep or
incrementally running the risk of requiringadeeper reduction in carbon (due to the
nortlinear character of their atmospheric concentration) and higher risks of triggering
disastergIPCC, 2014a)in this context, th dissertation proposes a nawegrated
framewok thatis sustainable, equitable, and democtaficined here as a Deep,
Equitable, and Democratic Energy Transition (DEDET) Framework, this integrated
model is proposed to guide analysis, assessment, and development of policy

alternatives.
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Key challenges ~—— Deep Decarbonization — ——

a —— g
@y Justice ~<______Democratic Gover@

A review of the major socio- A review of the major
ecological problems posed by <:| discourses that have shaped
modern energy systems the modern energy system

The DEDET Framework

Serve as a basis of building up an integrated, multi-criteria assessment tool to address the
interrelated challenges of sustainability, energy justice, and democratic governance.

Offer a guidance on which areas of an energy
transition alternative need to be assessed

1) Deep and Equitable Decarbonization
2) Democratic Governance

The DEDET Principles |j> The DEDET Assessment Criteria

I

Energy Transition Alternatives (or Assessment Objects)

Can be a diverse form of energy transition alternative. In this study, an energy policy
framework of a large city is used to explore the potential of the DEDET framework.

-

Implications/Suggestions
for (1) interdisciplinary research communities, and (2) policy communities and civil society

Figure2. A ConceptuaFramework of théissertation

This dissertation conducts a review of major discounf#iseenergysociety
relation dong with a discussion of soctechnical and sociecological problems

posed by energy systepas captured in Figu2 Largely defined as a way of

understanding the world, a discourse plays a significant role in shaping our beliefs,

norms, institutions, social practices and so forth (Dryzek, 2013). In this sense, Wolin

(1968) defines a discourss a paradigr(p. 139) and discourses and paradigms are
used interchangeably in this dissertatiByrne and Toly (2006) point out that energy

systems are the artifacts of political and social discourses, suggesting that energy

systems are politicallyarmloci al | y ¢ o n 01R)criticizes chajor O6 Br i e n

strands of studies on climate change

11

for



beliefs, values, commitments, loyalties and interests that have created the ety
systems and behaviors that contribute to anthropogenic climate change, social
vulnerability and ot her env(p668)Theent al pr okt
dissertation highlights that current aytadal and governing approaches are largely
based on prevailing epistemological and institutional paradigms, like elitist
technocracy and market liberalism, and are incapable of solving the three interrelated
challengesThis dissertation maintains thaetbhallenges identified through a
comprehensive review of major discourses, aleitg a discussion of a range of
socioecologicalproblemsposed by energy systentShapter 2), can serve asound

basis foridentifying key principles underlyinthe DEDET Framework.The key

principles are elaborated in Chapter 4.

DEDET s proposed for two audiences: (1) interdisciplinary research
communities seeking to research integrated approaches to address the interlinked
challengs of the modern era; and (2) polioyakers and citizens seeking to shape
energy transition policy in a manner that can resolve the three challenges. There exist
numerous studies offering alternative approaches to the challenges of deep
decarbonization, engy justice, and democratic governance of energy systems, in
isolation or sometimes in a partial analysis of policy options. That is, there are a
growing number of models seeking sustainability and equity. Others examine equity
and democracy. But a reviewmajor studiesincluding the syntheses prepared by
IPCC, do not show significant research on models to address all three challenges in an
integrated manndsee the introduction part of Chapter 4 for further explanatidmy
dissertation targets interdisciplinary research as the first audience and is intended to

add a more integrated research approach to the ongoing scholarly endeavor to develop
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sustainable, equitable, and democratic policy options. A second and eouatyant
audiencdor the dissertation is the bgabf policy planners and poliayakers, and
citizens. The new framework presentextecan be used to provide conceptually
sound and empirically assessadtrics to develop agnergy strategy that is

sustanable,equitable and democratic.

Deep Decarbonization

1. Deep and Equitable Decarbonization
2. Democratic Governance

—I

Deep and equitable decarbonization target

|
| DEDET
I
I
I

Deep and equitable decarbonization policies

Participatory and deliberative forms of governance
DEDET

. Commons-based strategies delivering a commonwealth economy
Criteria

Measurement, verification, and communication
Research infrastructure to support the development of DEDET policy
and technology alternatives

AN U S e

Figure3. Scope of the Dissertation Concerning the Development of DEDET
Framework

The goal of DEDET is to offer guidance at a conceptual level for building an
integrated framework that caesolvethe nterrelated challenges of deep

decarbonization, energy justice, and democratic goverr(aaed-igure 3)DEDET is
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not a definitive model encompassing all relevant issues or detailed guidance on
assessment metrics, like scoring methodologies. While d@pedhthat a mukcriteria
framework can be organized to complement DEDET, this dissertation is intended to
create a basic platform as a starting step to build an integrated tool.

The potential of th® EDET Framework for use in actual cases is examined in
the dissertatiorReferred to aBDEDET Criteria, a set ofjuestionsare proposed here
asthe basis fomdicatois to assess if an energiternativemeets the principles oie
framework(see Chapter 5).arge citiesare analyzed as important institutional Isost
for this experimentatiarThe largest and busiest cities arguably present the greatest
challenge to thachievement of deep, equitable, and democratic decarbonization (see
Chapter Sor further discussion Onthe other handarge citiesare important sites for
policy innovation and democradyrom the early work of Lewis Mumford 961)to
the recent work of Bulkele§2014) scholarshavedescribed the historical role lairge
citiesin incubating new ideas, new policies, amv economiesThe role and
importance ofarge citiesare further underscored by a growing body of research on
the potenti al o(Haruey, 2082iand patycentno gavernarge®
approachegOstrom E., 2009; Taminiau, 201i)tackling the dual challenges of
climate change and the persistent reliance on-hglitechnologiesSomehave
further argued that the distributed natufswstainable energy transition makes cities
more feasible and appropriate than centralized forms of ndfRmisacher & Spath,
2014)

To test thegpotental of the DEDET framework in an urb@ontext, this
dissertation carriesut an in-depthcas study of Seoul, South Korealong with a

preliminary comparative analysis of London, Austin, and FreibLing three cities,
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often considered Al eaderso in urban sustai
DEDET to offeraglimpse®la of t he f r a meThecitykobSgouldhgsp | i cab
experimented with a range of energy policies, notably One Less Nuclear Power Plant
(OLNPP) initiative, to counter issues of climate change, energy justice, and energy
democracy. Focusing on OLNPtRe dissertation deploys DEDET to demonstrate the
usefulness of integrated assessment.

The dissertation concludes with implications of this study for interdisciplinary
sustainability research and for the development of integrated policy strategy. It is
hoped that the research pursued here will encourage greater investigation of integrated
frameworks and feasible strategies to tackle the core challenges of ourdeap

decarbonization, energy justice, and democratic governance.

1.3 Ouitline of the Dissertaton

In this opening chaptethethree major challenges posed by energy systems
werebriefly discussedDetails of these challenges are elaborated in the next chapters
(see Chapter 2 and Chapter 3). The aim and the research design of the dissertation
werealso explainedncluding Chapter 1his dissertatiormonsists of seven chapters
as elucidateth Figure4.

In the next two chapters, the research background is elaborated to critically
understandhe major challenges posed by energy systems. Chapisc2sdes
defining ecological and social conditions caused by contemporary energy systems.
Focusing on issues of sustainability and equity arising from climate change and the
continued reliance on higtisk technologies, the chapter characterizes energgrags
as the largest and most problematic source of climate change. Key challenges with

respect to energy systems from an equity point of view are also discussed in this
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chapter. The focus of Chapter 3 is to understand major governance challenges posed
by energy systems. This chapter discusses theoretical backgrounds and empirical
evidence supporting the argument that the prevailing discourses of the modern era,
like elite technocracy and market liberalism, have significantly shaped the
epistemological andhstitutional paradigms forming global energy systems. Drawing

on a review of the existing scholarship, this chapter identifies institutional
arrangements and practices attributable to these discourses. This chapter concludes
with major governance challergwithin or posed by global energy systems in

relation to the dominant discourses.
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Chapter 1

—

Chapter2

-

Chapter 3

I

Chapter 4

=

Chapter 5

-

Chapter 6

I

Chapter 7

Outlines the background, aims, and research design of the dissertation.

Reviews major socio-ecological problems posed by modern energy systems.
The focus is to review issues of climate change and energy justice.

Reviews the major discourses that have played a significant role in shaping
modern energy systems and identify contemporary governance challenges.

Proposes the DEDET framework and outlines key principles underlying the
framework.

Proposes the DEDET Ceriteria as a tool to operationalize the framework and
as a guidance on which areas of an energy transition alternative need to be
assessed.

Discusses the importance of large cities as institutional hosts for the
framework development and policy alternatives.

Conducts an in-depth case analysis of Seoul’s OLNPP, along with a
preliminary analysis of London, Austin, and Freiburg, through the lens of
DEDET criteria and summarizes key findings from the case study.

Concludes the dissertation by discussing implications/suggestions for
interdisciplinary research and policy communities

Figure4. A Summary of theOutline of Chapters foiThis Dissertation

Chapter 4levelopghe DEDET Framework calling for new principleghat

need tadbeembedded in the developmaitsustainablenergyalternativesThe

frameworkidentifies1) deep and equitabteecarbonizatiomnd 2)democratic

governancaskey principles Energysources and technologies that can be considered

for DEDET are also discussed.

Chapter Sextends the discussion by introducing potential six criteria that can

be used aan integrated tool to assess an energy transition alternadixge Litiesare

identified agmportant institutional hostfor thedevelopmenbf the DEDET

framework Major motives and reasons of wiayge citiesare selected are explained
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Chapter &arries out preliminary comparative analysis of London, Austin,
and Freiburg, followed bgn in-depthcaseanalysisof Seoul, South Korea. Based on
the DEDET Criteria Seoub ©ne Less Nuclear Power Plant (OLNR#iative is
analyzedBased on thedy findings from the case studhis chapter discussése
potential of the framework as well as quantitative and tpisle gaps that Seoul
needs to address to meet the DEDET requirements.

Lastly, hapter7 concludes the dissertation lmentifying research limitations

and offering suggestioris the target audiencésr further research
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Chapter 2

SUSTAINABILITY AND JUSTICE CHALLENGES OF ENERGY SYSTEM S

Themodernenergy systemsan becharacterize@dsa centralizedsocic
technicalsystemof energyprovisionandconsumptiontypically comprisedof large
and highrisk technologies and nenenewablesources of energiKuzemko,
Lockwood, Mitchell, & Hoggett, 2016 hese technological afacts include, but are
not limited to, electricity supply systems riglg on nuclear and codired power
generatiorand fossil fuelbased transportation systems

A growing body ofresearch points out that a vast ranfjeocial, ecological,
or socieecological problems are attributable to tdo@ventionaproduction and
consumption modes ttiemodern energy system, calling #mchange in the means
producegdeliver and consumenergy services. Often referred to as energy transition,
this change may begin with a clear understanding of diverse-scalogical problems
posed by modern energy systefRauschmayer, Bauler, & Schapke, 205 yeview
of these challenges can also be useful in decoding the complexity of modern energy
systemgqCherp, Jewell, & Goldthau, 201&hd building a better framework for
energy governance (Kuzemko et al., 2016).

In this contextChapter 2 reviewmajorsoGo-ecologicé problemscaused by
or arising frommodern energy systems, focusingroajor socieecologicalissues of
climate change anttheinequitable distribution of the benefits amdrdens of energy

systems
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2.1 Major Challenges of Deep Decarbonization

Thereis a myriadof and a wide range @vidence showinthat climate change
is an objective reality and the consequence of an anthropocentric production and
consumption systeniPCC and many research bodies offer numerous problems
caused by climate change and important challenges facing the international
community.This section discusses some of these problems and challenges that are

seriously threatening the sustainability ohtan society and ecosystems.

2.1.1 Global Warming and Changes inNatural Systenms

The global average surface temperatas increasedy 0.85 over the
periodfrom 1880 to 201ZIPCC, 2014a)The 19832012 periods estimateasthe
warmestthirty-year period of the last 800 yedBCC, 2014a)All analyses of several
major datasets point out a rapidigreasing trend of global mean temperature over the
last centurygeeFigureb). Theearth s sur f ace temperatures
were the warmest since 1880ASA, 2017) The latest analysis reports that 2017 was
the second highest global average temperaturecord(Schmidt &Arndt, 2018)

The IPCC clearly stasghat global warming and climate change are 1mae
and anthropogenic crisé®CC, 2014a)Largely driven by a combination of
economic growth, population increases, carbasedndustrialization and rapid
urbanization, energgelated GHGs account for nearly half the total global GHG

emissiongUS EIA, 2009; IPCC, 2014a)
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Source:Annual Global Analysis for 201G chmidtandArndt, 2018

One of the most recent analyses shows that the energy supply sector alone was
responsible for approximatetlgirty-five percenof the total global mthropogenic
GHG emissions in 201@ruckner, et al., 2014By GHG typethe atmospheric
abundancesf carbon dioxide (C€) and methane (CHli main GHGs released from
energy systems have increased thirty percent(287 ppm to 399.5 ppm) arsikty-
one percenf722 ppb to 1834 ppb), respectivebince 175@Blasing, 2016)The
latest analysis reports that the monthly average co@centration iApril 2018
exceeded 410 ppiMonroe, 2018)The US National Oceanic and Atmospheric
Admini stration (NOAA)G6s Annual Greenhouse

how much longlived greenhouse gases (LLGHGS) influence global warming on an
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annual basis, also indicates thatGHGs have constantly increased since 1{Eitler

& Montzka, 2017) As Figure6 shows both the empirically measured carbon dioxide
equivalent (C@e) concentration and the AGGI have constantly gone up since 1990,
which wasdesignated as the baseline year for mandatory GHG reduction targets for

Annex| countries under the Kyoto Protocol.
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Figure6. Changes in @rbonDioxide EquivalentConcentration and the NOAA
Annual Greenhouse Gas Index (AGGI)

Note: Thegraph above is created based loe dataset provided by NOAA (available
at https://www.esrl.noaa.gov/gmd/aggi/aggi.html).

Thesechanges irthe chemical composition of the atmosphee ascribed to a
range ofalteratiors in climate anchatural systemat global levelsFor example, the
eart hds cr yothgice sheets,ice caps;dlacials, anggseomanent
snow and permafrogs rapidly decliningCoupled withthethermal expansion dhe

oceanjt leads to rising sea levelslass distintons of speciearealsopointed out as
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afar-reachingconsequencef global warmingIPCC, 2014a; Huss, et al., 2014}
regional levelsthe frequency of heat waves hasreased imanyparts of Europe,
Asia, and AustraligIPCC, 2013) The frequeng and intensity of heavy prectption
events including hurricanedjas also increased in North America and Eu(@p€EC,
2013) Some regiongcludingdeveloped countrieéustralia andJS for exampleare
experiencinguper droughts, causifiggshwater shortageandwildfires. Figure7 and
Figure8 capture some of thiendamentatause®f global warmingandmarked

changes in the ecosysteraspectively
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Figure7. Major Causes ofllimate Change

Source:The Trajectory of the Anthropocene: The Great Accelerafitteffen et al.,
2015)
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It is also important to note thairoaterelated impactcould be unexpectedly
far-reachingwith compounthg effecs. In natural systes)in whichan isolatedon
materialeventis rarelynoticed,weathesrelated factorganinfluence one another,
which couldintensify extreme weather events andurnexacerbatthe
consequences$or instancethe landfall of a hurricane coinciding wikigh sea level
increases the risk of floodings evidenced by Superstorm Sandy in 2@Ehdymade
landfall athigh tide on the Atlantic Ocean and in New York Har{ggity of New
York, 2013) With rising sea leve] the compounidg effect of astronghurricanecan

be disastrous
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2.1.2 SocicEconomicL ossesCaused byClimate Change

The accurate quantification of teeciceconomic impacts of climate change is
considered challenging as it involves an array of assumptions and uncer{dr@ies
2014a) With the recognition of this challenge, IPCC and other research hueigist
that the aggregate economic losses associated with climate cuamtigele to grow
For instance, IPCClaimst hat fAgl obal annual economic | o
aboveprd ndustri al |l evel s (lPCE 2004a)RMunicltoReda . 0% of |
Germanglobal reinsurance compamgstimats a loss of $163 billion in 2016ueto
meteorological, hydrological, and climatological evgMsinich Re, 2017)Swiss Re
a Swiss global reinsurance compaestimates thahsured losses from weather
related eventhavegrownfrom 0.018% of global GDP betwe&874 and 1983 to
0.077% of global GDP between 2004 and 2(B&vere & Mueller, 2014)A recent
reportestimates thahe US alone has lodifty -two billion US dollarsfor the last
decade due to weather events. When combined with health costs caused by fossil fuel
power generatiorthey arguethe annual economic cost associated with current energy
systems reaches $240 billiWwatson, McCarthy, &isas, 2017)

Modern energy systems are considered inefficient in some senses. For
example, aubstantial portion of primary energy is wasted during energy conversion
and transmissiofSovacool, 2012)During the lifecycle of electricity, includinghg
distance transmission and distribution, #thads of primary energy isstimated to be
wasted, indicating that final usable energy is generally about thirty perdemntyor
percent of primary fossil energy. Indeed, the US EIA found that the avdfagney
of an electricity generator by energy source is thirty percent fof, @) or nuclear

powered plants and fortyiree percent for natural gas plamshe United StategUS
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EIA, 2016) Barely have these efficiencgtes grown ovethelast ten years since
2005(US EIA, 2016)

As discussed earliem this sectionlPCChasfound thatweathefrelated
extreme events hawecreased in many regiosgce 1950, includingiarm
temperatur@xtremeshigh sea levels, and heavy precipitation evé®€C, 2014a, p.
53). Thesocioeconomicconsequenceas theseextreme eventsare typically
widespread and fareaching For instancepestand disease outbreg&krising in both
developed and underdeveloped countigasising health riskand mortality to
increasglEA, 2016b; Sarfaty et al., 2017)ropical cyclonesincluding hurricanes
and typhoonghavekilled many peopland caused seweproperty damages in many
parts of the worldThe total costs spent to recover damages from Hugikatrina
was about $120 billiofMilman, 2017) The 201 7hurricanes, such as Harvey, Irma,
and Maria, have devastatethancenterdike Houston in Texas and islaslike
Puerb Rico, and are expected to require more than $120 biliaebuild For
instance, the governor of Texas said that the recovery cost from HerHeavey
could reach $180 billiofParraga & McWilliams, 2017Hurricaresirma andMaria
destroyedb5%0f Puert o Ri co0s damaged®0¥hcofshei on t ower
distribution system, leaving the entire population without power and the majority
without water(Cheney & Disparte, 2017; Vives & Hennedsgke, 2017)The
satellite night images d¢fuerto Ricdefore and after Hurricaslrma and Maria show
the catastrapic consequences dheislandandits neighborsn the Carribean Sea
such g St. Thomas, St. Croix, and Tortgkagure9).

In addition, IPCC has warned that climate change can exacerbate water stress

and scarcity problems in dry regions as the frequency and severity of droughts will
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likely increasgIPCC, 2014a, p. 64)These water shortage problems can be worsened
by current energy supply systems partly due to the amount of freshwater required for
operation of conventional power plants and production of fossil fuels and biofuels
(Glassmaret al., 2011; Macknick et al., 2012; Meldrum et al., 208pancet al.
(2014)compared the total frealater consumption in more than 150 countries and

found thats52 billion cubic meters of fresfater wasused for engyy production on an
annual basis. This volume is almost sixty percent of the 2014 total water withdrawal in
South KoregWorld Bank, 2017h)IEA (2016c)estimats that currentlyl0% of

globalwater withdrawals are used for the energy sggto28)

24 JULY 2017

POST HURRICANE MARIA - 24 SEPT. 2017

Figure9. The Stellite Night Images of Puerto RidBefore andAfter Hurricane
Maria

SourceThe USNOAA National Environmental Satellite, Data and Information
Service(NESDIS) 2017

The water sector is closely interrelated watiergy. Various processes in the

water sector, including the provision of freshwater aeditbatment of wastewater,
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require energy. IEA2016c)estimats that the water sector used approximately 120
million tons of oil equivalent (Mtoe) of €
the entire energydeann d o f  fApu33Q) Thask ciraustances indicate that the

interlinked challenge posed by-salled waterenergy nexus can grow due to the

adverse consequences of climate change. Relatedlglsoworth noting that the
Afrackingo approach used to extract shale
et al.(2011)found that fracking for each well requires an averag&lanillion liters

of water (p. 273). Thigechnical option also contaminates theavaiurces,

particularly groundater, by using toxic chemicals during fracking processes.

2.1.3 Potential Safety and Security Risks Arising from the AClimate-Nuclear
Nexusd

Citing thenuclearindustry journaNucleonicsVeek David Elliot (2006), an
expert in technology policy, offers an intense but ongoing debate over whether nuclear
powerisa@igr een o e n e.'Witlygrowiagcthreats df digage changethe
moderncivilization, the discussion of this issue rxreasingly evideniSaul &
Perkins, 2014)Yet,aburgeoningoodyof researctonthesec al | e d -néicledri mat e
n e x basfaundthatnuclear power, coupled with climate changm,ld induce
disastrousesults including unintended nuclear power accidentsragibnalsecurity
problems due tailitary conflicts.For instance, IPC@rgues that current energy
systemsincluding nuclear power plants,an be exposed tdoetohiacci de
natural hazarddPCC, 2014a,p.549) EA and t he OECDOG6s Nucl ear
(NEA), whohasendorgdnuclear power as a logarbon optionadmittedlyare
acknowledginghe potentiatisk of sea level rise on nuclear power operai@BA

and NEA, 2015)
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The problems oflenate change mathreateriocal andregional securityAs
evidenced by the nuclear disasters in Chernobyl and Fukushima Dafaihire ofa
nuclear powestationcan result irsocialand ecological securityrises through
radioactive contaminatioandthe displacement of mamesidentsCountries that are
both vulnerable to climate change and reliant on nuclear pan@egyarticularly
exposed to potential risksising fromthefi ¢ | i-ncearenexud These countries
may experiencanunexpected technological failure @huclear power pla@ind/ora
dangerous militargonflict due tomelting snows and ice, droughts, or rising sea
levds. India and Pakistaripr example haveboth nuclear power plants and are
vulnerable to climate chang€heyare in conflictovershared water resources and,
sometimes, trade nuclear threats and deadly at(ickgelman, 2016)in general, a
nuclear power plant requires freshwater for cooling much more than other energy
technologies. According to an estimate by the International Atomic Energy Agency
(IAEA), cooling water requirements are typically greater than-ticed or ndural
gasfired power plants by twenty to twenfive percen{IAEA, 2012) As of July
2017, India and Pakistan, respectively, haventy-six and five nuclear reactors in
operation. In addition, Pakistan is constructing twev neactors. Under these
circumstancedylian (2016)attributesthe conflict between India and Pakistémthe
melting snow and glacial in the Himalay&ghat makes this conflict @gional and
global security issue iha these two countries own nuclear warhedids reported
that India and Pakistan haapproximately 120 and 130 nuclear warheads
respectivelyas of early 201 {Kristensen & Norris, 2017)

In the United Statesnany electricity facilities, including power generations

and substations, are exposed to potential threatsdeatavelrises A recent report
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shows nearly 100 electricity facilities along the coast of the country are within four
feet of high tidgseeFigure10) (Davis & Clemmer, 2014)Due to rising sea levels,
there will be a greater possibility for any of these facilities to be affected by storm

surge and floods

)
o
o
o
o @ 9
e o
@

Figurel0. Electricity Facilities Reportedly \inerable tdRising Seal evelsin the
United States

SourcePower Failuré How Climate Change Puts Our Electricity at Risk and What
We Can DgDavis & Clemmer, 2014)

South Koreas exemplifiedin delineatinga potential security risk arising from
thef ¢ | i-maaeaneexuso South Koreas a smalisizedcountry, but the population
density is very high. \ith respect tdhe number of nuclear reactpitsis ranked fifth
in the world As of July 2017, the country hagenty-four nuclear reactors in

operationwith the installed capacity &2.5 GW(Office for Government Policy
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Coordination, 2017)There are alsave new reactors under constructidie density
of nuclear power reactots thetotal land area ifar highe than the rest of the tdjve
countries in terms of the number of nuclear power reafiafsie1). Any technical
failure of the Kori Nuclear Power Pladonsisting ohinereactors six reactors in
operation andhreereactors under constructipcan be especially disastrous. It is
located near twtarge cities Busan and UlsafrRoughlyfour million people are
residing within ahirty-kilometerradius of the power statiomhich makes it almost
impossible for the popation to evacuate in time. Especially, the vulbéa
population, such as the hacabped, the elderly, and the young, can be the first

victims of any unexpected accident.

Tablel. TheNumber ofNuclearReactors andNuclearPower PlantsDensity by
Country

_ Rank
Indicators
1 2 3 4 5
Number of USA France China Russia S. Korea
reactors (unit) 99 56 37 35 24
Generating USA France China Russia S. Korea
capacity (GW) 100 61 32 26 23
) Russia China USA France S. Korea
Land areakm®)
16,376,870 9,388,210| 9,147,420 547,557 97,480
Density S Korea France USA China Russia
(unit/1,000 ki) 0.246 0.102 0.011 0.004 0.002

Note: There are other countries which are ranked higher than France in terms of
density. They include Belgiunfaiwan, Switzerland, and Slovakia. Theitéd States
China, and Russia are ranked 21st, 26th, and 27th, respectively, among 33 countries
which are operating a nuclear power plant or constructing the first nuclear power
plants (i.etheUnited Arab Emiratg). The sources used in the table above are:
(Schneider, 201 7pr nuclear power data as of July 1, 200¥prld Bank, 2017cjor

land area in 2016
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Rising sea levels are ahotherconcernto South Krea Sea levels
surroundinghe countryhave risen byen centimetersverthelastforty years
(Ministry of Oceans and Fisheries, 201Barticularly, the sea lesdf the eastrn
coast of South Korean which there areventy-three nuclear power reactors including
five reactors under constructidmve recentlybeenincreasing by 2.5&illimeters per
year(Ministry of Oceans and Fisheries, 201&drea Environment Institute (KEI)
analyzed futte socieeconomic impacts of sea level rise on South Korea and found

that 3.96% of the national land area could be inundated due to risingK&$a2012)
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Figurell Nuclear Ractors and thAreasExpectedto Be Inundated in 2100

Note: The blue shaded areas are forecast to be significantly affected by sea level
rises(KEI, 2012) Nuclear reactor information is retrieved from the Korea Hydro
and Nuclear Power Corporation (KHNPghsite(KHNP, 2018)
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As Figure 1 illustrates, three coastal areas hosting at least oeanueactor
are exposed to seater inundation due to sea level rise. This alludes to the possibility
for nuclear power reactors, esjaky located at lowlying sites, in South Korea to be
intruded upon or flooded by agater, which can lead to system failure and, on some
occasions, an explosion of a reagtdutchins, 2014; Kopytko & Perkins, 201The
2011 Fukushima Daiichi nucleaccident demonstrates how w@er intrusion could

lead to farreaching consequenc@sunes, 2015)

2.2 Challengesof Equitable Distribution of the Benefitsand Burdensof Energy
Systems

Despitean unprecedentegstonomic growth and social progress, modern
societyis experiencing a widespread income and wealth inequality. Likewise, even
though energy systems have contributed to the economic growth and social progress,
the benefitand riskdrom erergy systems amdistributed largely iran inequitable
manner This sectiordiscusses some of the obviqueblems and challenges posed by

these inequitable practiceader modern energy systems

2.2.1 Persistentand WidespreadEnergy Poverty

The United Nation$UN) and severahternational research bodies, likeA
and the World Bank, haveund thata sizeable number of peopfethe worldare
persistently in energy povertyhese people do not have access to electricity or cannot
afford sufficient heating azooling in extreme weather conditionghile estimates
differ among studies, in genexater one billion peoplé about20% of the global
populationi still lack access to electricifyEA and World Bank, 2015; UMGECC,
2010; IEA, 2017b)As illustrated in Figurd2, more than 5% of the people in low
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income countries and regiorggrticularly countries in the Southern Hemisphere

estimated to have no or very limited access to electricity
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Figurel2. Access tcElectricity (% of thepopulation) in 206
Note: Data used tareatethis figureis retrieved fromEA (2017b)and IEA &

World Bank (2015)De mocr ati ¢ Peopl e 6xlleRdopghu bl i ¢ of
Korea)is not included.EA (2017b) estimates that the 2016 rate of access in North
Korea was 36% and 11% for urban and rural areas, respectively.
Many countries in Su$aharan Africa and South Asia also show a large gap of
electricity access between rural and urban gredsr © Figure B). For instance, only
eight percent of Ethiopians in the rural areas have access to electricity while 100% of
the urban counterparts do. Only half rural areas in Bangladesh have access to

electricity while more than 90%f theurban areas d@ue to the lack of access to

modern energy services in these regions, three billion people (roughly 40% of global
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population)i rely on traditional biomass, such as firewood, charcoal, and crop

residues, for cooking and heatifigA and World Bank, 2015; UN AGECC, 2019)

I 100%

2a

"
V' v

Urban (71%) Rural (22%)

Figurel3. The Accessto-Electricity Gap betweetdrban andRrural Areas in Sub
Saharan Countries

Note: The map is created based on data retrieved from IEA (2017D).

A considerable nutyer of people in higlncome countries often cannot afford
sufficient heating or cooling in extreme weather conditions. It is found that thirteen

percent of the households in France were identified as energy poor i{E20tbpean

2 There is no consensus on the definitiofmbdern)energy access or modern energy
access. For instance, UN AGECC (2010) defi
to clean, reliable andffordable energy service for cooking and heating, lighting,
communications ampmi3) pli&EAuR2iOLE&Edysaedi nes fr
accessO0O as fAa househol d haviamcgokingel i abl e ar
facilities and to a minimum level of electricity consumption which is increasing over

time (p. 3
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Parliament's Committee on Industry, Research, and Energy,.Zlli&Energy
poverty ratan Japan has steadily increased from 4.7% in 2004 to 8.4% in 2013
(Okushima, 2016)Byrne et al(2017a)found that the people in the lowest income
quintile in the United States, United Kingdpamd South Korea pay more thad%o of
their income for energy bills while those in the highest income quintile pay2anly
3% of their income (Figure4).

These deficits of reliable and affordable energy services creatdled
Aenergy polvepbyerbyondmeng the valisther abl e
of definitions of energy poverty or fuel povertyhese circumstances indicate that
many peple in both rich and poor nations do not have access to sufficient energy
services for their basic needs and human development. This energy deficiency may
further exacerbate their overall quality of life by depriving them of moving up the
socioeconomic kdder.

Socal l ed-emgegdemnmexuso studies -have foun
income and vulnerable households bear heavier burdens than male counterparts with
respect to energy poverty due to sockalBtermined gender rol¢solemariam &

Mamo, 2016; Mutasa, 2018} is evidenced by the World Health Organization

(WHO) 6s estimate that more than 4.3 millic
died in 2012 from household air pollution from inefficient biomass combustion

(WHO, 2016). Females in these regions spend much time cooking and walking a
considerable distance to collect and carry fuel resources, such as biomass. These roles

may not only deprive females of opportunities for education and socioeconomic

activities butalso expose them to physical harm and human ag#aaltUNDP, and

UNIDO, 2010; UNDP, 2012)
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Note: The energy bills in the figure above inclidatingfuel andelectricity.

Source Achieving a Democratic and Sustainable Energy Future: Energy Justice
and Community Renewable Energy Tools atrkMa the OLNPP Strateg{Byrne

& Yun, 2017)

2.2.2 Inequitable Distribution of the Benefits and Burdens Arising from
Persistent Reliance on HighRisk Energy Technologies

Climate changés apparentlymposng a geater danger on the vulnerable
our societyAsa resultit will continue towiden the wealth gaps between high
income nations and losmcome nations and between the rich and the poor within a
country. These widening chasms nagelerate global warming and ecological
degradation, as pointed out Bgrdra Postelin her j our nal article e
Capacity: Ear(1984) she Bxplainthownedualitycan be a major

driving force of ecological degradatidp. 5):
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[lnequity is a major cause of environmental decline: it fosters
overconsumption at the top of the income ladder and persistent poverty
at the bottom .... [P]eople at either end of the income spectrum are far
more likely than those in the middie damage the earth's ecological
healththe rich because of their high consumption of energy, raw
materials and manufactured goods, and the poor because they must
often cut trees, grow crops, or graze cattle in ways harmful to the earth
merely to survive fm one day to the next.

It is universally agreed that highcome countries should reduce th&iHG
emissions more than Ieimcome countrie§UNFCCC, 1992)However, highncome
countries are contributing to global warming gabsally greater than their
counterpartsSome studie®iavefound that ten largest economies in the world are
emitting almost 7% of the global GHG emissior{&ignac & Matthews, 2015;
Robiou du Pont, et al., 20175ome may argue thadiven current sizes of population
and economyjit is unfair to criticize the higlncome countriesnly based on their
gross GHG emission levelsrom an equity point of viewhowever, no country has
theprivilege to use global biosere intensivelyByrne et al., 1998)

Major energy technologie®nd to behigh-risk from the health and safety
perspectiveFor instancetoxic chemicals froncoakfired power plantssuch asulfur
dioxide (SQ), nitrous oxide (NOXx), particulate mati{@M), cause health and
environmental problems in the areas near the p(&aiglitz, Jacob, Sulprizio,

Myllyvirta, & Reid, 2017) Nuclear power plastreleasgadioactive emissions inthe

3 As of 2016, the largest ten economies are the United States, China, Japan, Germany,
the United Kigdom, France, India, Italy, Brazil, and Can@déorld Bank, 2017a)
Depending on the point of view, some of these countries may be classified as a non
heavy GHG polluter and, for this reason, allowed to generate more GHG emissions. In
this vein, Byrne and his colleagu@$£98; 2008)are useful sources to understand these
points
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biosphereConsequentlythe residergnearthe plants are exposedadverse health
consequences, such as thyroid canmea, potentidy catastrophic accideliKazakov,
Demidchik, & Astakhova, 1992; Takamura, et al., 2016)

Sometimes, some rural areae forced to accept a governmantinvestor
ownedcompanyled decision to build aigh-voltagepowertransmissioriower or a
largescale power generation facilitfypically, these facilities are constructed in rural
area to transporelectricity tolarge citiesor large industrial comples Thisimplies
thaturban areabenefit fromhigh-risk energy facilitiest the expense of rural
residentsSome have noted that this type of poliogkingpractice is a consequence
ofsccal | ed fApewi whecal redeirentmanlingphenomeno
authoritiestend todesignate communities which have historically been marginalized
from a political social andeconomic perspectivi@lowers & Leroy, 1994; Sovacool,

2016) This pattern in turn, creates a®ious cycle of inequitable distribution.

A rurakurban conflictis also found in South Kore&eoul accounts for D6%
of the countryds tot al el ec(Table2)iThisy gener at
impliesthat the city only produckl.9% of the totalelectricity consumain 2016
When it comes to per capita electricity generation, each citizen in Selgydroducel
88kWhin 2016 Issues of energy inequibecome more obvious when it comes to
nuclear power plants. For instance, when nuclear accideotsred in Chernobyl in
1986 and Fukushima Daiichi in 2011, nearly 340,000 and 160,000 residents within a
radius of 30 km or 20 km from these nuclear power stations, respectively, had to leave
their hous€lAEA, 2015, p. 158Chernobyl Forum, 2006). Thdwouses and nearby
lands virtually became uninhabitable. Some may jugiége issues of inequion the

premise thalarge citieslike Seou) do not have a place suitable to instadti@e scale
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power plantYet, thereexists naright for any region taeap the benefits at the

expense of other regions.

Table2. Key Energy Indicators and Gaps between Electricity Production and
Consumption in 20& Seoul vs. South Korea

Total Total Electricity Population | Per capita
Ci electricity | electricity selfreliance | (1,000 electricity
ity : : )
generation | consumption | (%) persom) production
(GWh) (GWh) (kwWh/person)
Seoul 874 46,493 19 9,930 79
South Korea| 540,441 497,039 1090 51696 10,169
Sharg(%) 0.16% 9.4% 192% 79

Source: Energy and electricity dataesrieved fromKEEI (2017) Population data is
accessed at Korean Statistical Information Service (KOSIS) at http://kosis.kr/.
Contemporary highiisk energy technologies impose both expected and
unexpected burdens duture generations. From a decision to construct a new nuclear
power plant tahe shutdown, it takes more than 40 year§0 yearsdepending on the
lifespan of a nuclear power react®his implies that decisioamaking of the present
generatiorto consgruct a new nuclear reactor cowddbstantially affecthe weltbeing
of the next generationRadioactive wastes generated from nuclear power reactors
must be stored for more than 10,000 years, shifting economic and environmental
burdens to futurgenerationsit will be them who must bear the consequences of a

potential nuclear accident.
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2.3 Need foran Integrated Framework that Can Address the Challenges of
Deep Decarbonizatiorand Equitable Distribution

As described in this chapter, we are facing@ewange of sociecological
problems posed by modern energy systefisst of selected problems presented in
Table 3.Although this chapter focused on major challengfeadimate change and
equitable distribution of the risks and opportunities froodern energy systemis
must be pointed out that there are meseieghan those presented here.

As illustrated in Figure 1 (see Section 1.2), a discussion of-sgological
problems, along with a review of key modern discourses aboen#rgysociey
relationship (in Chapter 3), is intended to serve as a basis for identifying key principles
underlying an integrated framework of energy governance that is sustainable,
equitable and democratic. The challenges posed by modern energy systems described
in this chapter clearly demonstrate the need for integrated frameworks that can address

the issues ofleep decarbonization and equitable distribution
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Table3. Selectedeep DecarbonizatiermandEquitable DistributiorChallengedPosed

by ModernEnergySystems
Category Key Challenges
Challenges Global warming | A Driven by rapid increasén GHG

regardingmajor
issues ofleep
decarbonizatior|

and changes in
natural systems

emissions,he global average surface
temperaturdnas increasedy 0.85 over
the periodrom 1880 to 2012experiencing
a more rapid increase in the last decade

A Changes in the chemical composition of
atmosphereaused by the continued
accumulation of GHGare ascribed to a
range of alterations in climate and natura
sysems at global levelsncludinga rapid
decline inthe ice sheets, ice capsd
glaciers, rising sea levels and mass
distinctions of specieisee Section 2.1.1 f
more details).

Socieeconomic
losses caused by
climate change

A IPCC and other researblodies predict tha
the aggregate economic losses associat
with climate change continue to grow.

A There exist substantial economic losses
arising from inefficiencies in some of the
conventional forms of energy conversion
and consumption.

A There is a growig concern about sogcio
economic consequences from extreme
weather events, like warm temperature
extremes, high sea levels, and heavy
precipitation events, includingest and
disease outbreak which increases health
risks (see Section 2.1.2 for more details)

42



Potential safety
and security risks
arising from the

i c | i-noceare
nexuso

A A burgeoning body of research on the sg
cal |l ed-nfucclliemat ene x u
that nuclear power, when coupled with
climate change, could induce disastrous
results, includinginintended nuclear pow
accidents (fiacci de
security problems due to military conflict
(see cases of Indiakistan, the United
Statesand South Korea illustrated in
Section 2.1.3)

Challengesf
equitable
distribution

Persistent and
widespread energ
poverty

A Over one billion peoplé about 20% of the
global populatiori still lack access to
electricity. More than 50% of the people
low-income countries and regions,
particularly countries in the Southern
Hemisphere, arestimated to have no or
very limited access to electricity.

A In low-income countries, the smlled
Aruuradan divideo i
igenrRredneerr gy nexuso &

A In highincome countries, thearea
sizeable people in energy poverty (see
Section 2.2.1 for more details).

Inequitable
distribution of the
risks and burdens
arising from our
continued reliance
on modern energy
systems

A High-income countries are contributing tc
global warming substantially greater that
their counterparts

A There araliverse patterns of energy
i njustice,urshuarm dis
Aurban splinterism
burdens from modern energy systems n
equitably distributed among social and
political classes (see Section 2.2.2 for m
details).
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Chapter 3

DEMOCRATIC GOVERNANCE CHALLENGES OF ENERGY SYSTEMS

Interdisciplinary sholarsseeking to address the challenges posed by modern
energy systems poioutthe importance odystemic inquiesabout dominanpolitical
and sociabiscourse¢Byrne & Toly, 2006; Hager, 1995; O'Brien, 20¥2Jhey argue
thatsystemic social inquiries can se®a point of departufer understanithg the
epistemological and institutionbhrriers that maki difficult to govern energy
systems in @emocratiananner For example, Byrne and Toly (200é&)gue that
energy systems are politically and socially constructed, calling for a systemic
understanding aiajor political and social discourses about thergpsocety
relationship.

As illustrated earlier (see Section 1.1 and Chapterd@agsociety is failing
to addresshe challenges of deep decarbonization, equitable distribatiah,
democratic governance of energy systefes, challenges posed Imyodern energy
systems concerning theissuesvere discussed in Chapter 2. What remains is
further investigatéhe issues of democratic governance. Democracy is largely

recognized to be a question of values, principles critical thinkingHence, the

4 Discourses are generally defined as ways to understand the world and are recognized
as a powerful tool to shape our beliefs, norms, institutions and social practices

(Dryzek, 2013). Wolin (198), in this sense, characterizes a hegemonic discourse as a
paradigm. Discourses and paradigms are used interchangeably in this dissertation.
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means of social inquiry can be a useful toaktdersand the issues of democratic
governance.

In this context, thehaptereviewsmajorpolitical and sociatliscoursesThe
discourses presented here are acknowledged as important and are primaiitytioged
discussion about the politics the energysociety or more specificallytechnology
environmenisociety (TES) relationships (Dryzek, 2018)focus of this chapter i®
disassembléwo discourses elitist technocracy and market liberali$nbecaise these
discourses are widely recognized to be hegemonic to shaping modern energy systems

(Dryzek, 2013; Huesemann & Huesemann, 2011)

3.1 Major DiscoursesThat Have ShapedModern Energy Systens

This studyexamineslitist technocracy and market liberalissmunderstand
key challenges of modern energy systems concerning democratic governance. These
discoursesre recognized to bessentiabases for shaping thkeoretical and
epistemologicaperspectives ahe sogety-energy relationship and for providing
useful tools to form institutions anmblicy positionswithin modern energy systems
(Byrne & Toly, 2006; Dryzek, 2013)

Other discourseslong with elitist technocragnd market liberalisnare also
briefly reviewed in this ChapteA review of the other discoursesayserve as a
useful source for understanditige complexand interlinked nature of modern energy
governance and the epistemological, and to some extstitiiiional barriers that

need to be addressed in order to build an integfedeteworkfor energy governance
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3.1.1 Elitist Technocracy
3.1.1.1 Theoretical Backgrounds andPerspectivesof Elitist Technocracy

An earlier idea of elitist technocraayay trace back tthe 18thcentury. Social
theorists, such as Marquis de Condorcet (17A24) and Henri de Saksimon
(17601825), argued that the advent of scientific prediction and technological progress
woul d all ow humans to contr olingthaadciancee and 7
and technology was essentiaktacial and political progress and that scientists and
government administrators had to play central roles in the planning of important
public policies(SaintSimon 1975, p. 36; Kumar, 1978, p. 23hey opined that
humans can engineer nat&aintSimon, 1975, p. 38; Kumar, 1978, p. 4hd
environmental problems can be fixed if science and technalapufficiently
advancedO'Riordan, 1981)in a similar vein, it is argued that scientific and
technological progress is central to probisaiving.

Elite technocracys defined in many waysn general, itan beconstrued s.a
discourse that stresses the role of the experts, such as scientists, policy planners,
economists, in the design of socehvironmental, and technologigabliciesrather
thanthe role ofcitizens(Dryzek, 2013, p. 75)There are at least three reastors
supporting elitist technocracy as a form of energy governiss, it is argued that
the publicor citizensare not capable @fddressing globalrises According to this
argumentthe existingglobal problemssuch as climate changeguire highly
technicalexpertisghatthe public, onon-experts cannot understand tmature of the
problemsandcannotdeliverthe most desirablgolutiors because they do not have the
required expertise and skill§hereforethe role of citizens in policy making, they

argue, needs to be limited.

46



Secondlyglitist technocracy is preferred to other modes of governance due to
the belief thatentralized and tedownapproacheare themost feasiblavays to
govern modern problesnlt is argued thahe existinggoverning approaches liberal
democréc nationsoftenhavedifficulty in mobilizing human and capitaksources
needed toesolvecontemporaryproblemsand address potential risks largbcause
thesechallengesre highlycomplexwhile requiringimmediate actionfHare,
Stockwell, Flachsland, & Oberthur, 2010; Cherp, Jewell, & Goldthau, 20kh#)
path-dependent nature of a soderhnical system makes it more difficult tadaelss
modernchallengesSomescholarsalsopoint outthathierarchical approacheseatea
condition where policymakers anghlannerscanhavepsychologicaktability and
confidence in their role because roles and responsibilitiesepredefined (Cajot,
Peter, Bahu, Koch, & Marechal, 2015)

In a similar veinsome scholars endorsétist technocracylue tothe
shortcomings oliberal democrac systemsFor instancesome pundits, such as
Shearman and Waystamith (2007)and Lovelock2010) arguethatthetechnocentric
(andhierarchical approactto problemsolvingis the only meanghat careffectively
addresglobal problemsContemporarywesterndemocratic countrieghey argue,
cannot solve climate chandee toserioudimitationsinherent inthe incumbent
political, social and technicaistitutiors, such as series opolitical gridlock between
competing political parties and ideolegilnsteadthey argueauthoritariarand
expertled governance formsuch aghose found in communist nations, likéing
aremore efficaciousnstitutionalapproacheso tackle problems that need bold and
immediate measure$able4 summarizes keideas or beliefs that are often found in

the advocates of elitist technocracy.
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Table4. Key TheoreticaldeasandBeliefs Underlying Elitist Technocracy

Key Ideas or Beliefs

Description

Scientific and
technological progress ca
solveglobal problems.

Central to problensolving is scientific and
technological progress. Scientists and technocrats
to play a key role in addressing global problems an
making social progress.

Experts are superior to lay
people in making policies]

Expets havetheknowledge and skillaeeded tanake
policy decisions. On the other hand, the public (or
nonexperts) are not capable of understanding mod
problems and developing sound policies because t
do not have the required technical expertise ailld.sk
Therefore, the role of citizens in polimaking needs
to be limited.

Centralization and
hierarchy is a more
feasible way to governing
modern problems.

Consisting of an array of interests, modern democr
nations often have difficulty in addressipgblems
and potential risks in a concerted manner. The-pat}
dependent nature of a so¢&chnical system makes i
more difficult to address modern problems. On the
other hand, a centralized and tg@wn approach can
easily mobilize human and capital rastes needed tc
solve modern problems. It also helps policy
communities by offering psychological stability and
confidence.

3.1.1.2 Major Policy Positions andTechnologicalChoices ofElitist Technocracy

The decision systems the energy domaiareheavily affected by governance

approaches based on elitist technoci@isn & Byrne, Centralization, Technicization

and Development on the SeReriphery, 1990; Beck, 1996; Byrne &IV, 2006;

Beck, 2006; Gilley, 2017)'ypically characterized by eliteentered and technocentric

governance, elitist technocracy tends to underscore the roles of a few groups of high

level government administrators and technical experts, frequestijering energy
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institutions andgolicies shaped in a centralized and hierarchical maAmether
character of elitist technocratyased decisiemaking systems tends to prioritize
technical and economic feasibilitieserother importanaspectsFor exanple, social
equity and longerm ecological sustainability are not virtually factored into in the
designof energy strategs

Technocentric policy tools often deployed by modern energy systems include,
but are not limited tatechnological innovation meds, professional resource and
pollution management programs, and rationalistic policy analysis techniques (Dryzek,
2013, pp. 7688). It is worth noting thatresetoolsareadvocated bynainstream
environmental group®ften recognized as liberdemocrats, thegften display the
propensity to rely on technocentric approaches to prebl@mng, indicating that elite
technocracy is being widely accepted regardless of political and social orientation.

These governance approaches of elitist techogaee easily found in the
arguments for nuclear power technology. During the birth of nuclear power
technology, government administrators, scientists, and economists considered nuclear
power technology one of the most sophisticated technologies. In eneuzlear
power system has the most complex faeld disposal cycle among energy
technologies and is composed of more than 100,000 technical components. Byrne and
Hoffman (1987) point out that these characteristics were so attractive that several
authaitarian governments, such éee United Statesindthe Soviet Union, began their
first nuclear power program in the 1960s although there was no significant social and

economic reason to do so. As Robert Oppenheimer {1964), an American

physicistandiiesec al | ed fAf at her of the atomic bomb,
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considered a logical step toward technological progress (Byrne & Hoffman, 1987, pp.

659-60):

When | saw how to do it, it was clear to me that one had to at least
make the thing. The hydr ogen bomb] program €& was
sweet that you could not argue about that.

Nuclear energys recognized byechnaofix belief often found in thgaradigm
of elitist technocracyA sizeable number of elites endorse nuclear power as the best
techhological solution to climate change. Thegntendthatnuclear power is an
inevitable tool for realizin@g rapid lowcarbon transitionThis argument in nuclear
power is reinforced by an advanced type of this technology, such as small modular
reactors (SNRs). Sometimes callé@eneration IVSMRS these new fleets of nuclear
reactor are endorsed by manysager andnore environmentriendly thanthe
conventionahuclear reactors. Moreover, the cos&MRsis estimated to benuch
lower compared tahat of theconventionareactorgBrook & Bradshaw, 2014; lyer,

Hultman, Fetter, & Kim, 2014)

3.1.2 Market Liberalism

3.1.2.1 Theoretical Backgrounds andPerspectivesof Market Liberalism

Central to the discourse of market liblesen are the concepts of economic
optimality and free market3ypically definedas a state where benefits are greatest at
the least costhe idea of economic optimality éhdorsed by many as a guiding
principle ofmoderndecisionmaking systemsThe concept ofhefree markehas
offeredmodern societyn institutional means which economicoptimality can be
achievedThemodus operandif thefree market ioften recognized to ide most

optimal way toaddress modern problems ardlize a grater social progress.
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In general, these ideas ofirket liberalismarebased on two assumptions:

homo economicusndfiselfregulating) market.The assumptiorof homo economicus

stateghathumans are rational and selterested economic agenthio canexcang

goods and services to the pamtwhichtheir satisfaction or benefits are xmaized.

Although this assumption provides a basis ofarket system, ihas led some to argue

that there is an inevitable propensity for humans to overexploit the confhiarasn,
1968; Hardin, 1985; Anderson & Leal, 199&dr instance, Garret Hardiang85

argues that selhterested individuals can create a tragedy ottmmons . 110):

A[ Ul nder a system of private property,

recognize their responsibility to care for it, for if they don't they will
eventually suffer. A farmer, for instance, will allow no more cattle in a
pasture than its carryingapacity justifies. If he overloads it, erosion

sets in, weeds take over, and he loses the use of the pasture. If a pasture

becomes a commons open to all, the right of each to use it may not be
matched by a corresponding responsibility to protect it. #ggki

everyone to use it with discretion will hardly do, for the considerate
herdsman who refrains from overloading the commons suffers more
than a selfish one who says his needs are greater. If everyone would
restrain himself, all would be well; but it takesly one less than

everyone to ruin a system of voluntary restraint. In a crowded world of
less than perfect human beings, mutual ruin is inevitable if there are no
controls. This is the tragedy of the commons.

Market participantsHardinargueshave sdlregarding preferences and strive to
maximize their own benefité\s a resultthey tend taexploit publiclyaccessible

properties and ecosystems as much as they cblddoverexploitation of natural

resources and the degradation of the environmenhevéable. In response to these
problemsHardin and his followersontend that the commons must be privatized and

failures to enforce private property rights can create serious environmental problems

(Anderson & Leal, 1991)n fact, they poihout that market failure i; partowingto

the result of the governmentodés fail
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property rights. Hence, the existing private property rightsy arguemust be
strongly protected, antié¢ currently nofprivatized areas must also turn into
privatized properties. Some strict adherents of thishdee further argued thdte
privatization of every common pool resoursech adand, air, water, foresand
fisheries are needed to avoid the tragedy of the comnfanderson & Leal, 1991)
Several rechanisms athefree market or selfegulaing marketare
recognizd as useful tools for producing the optimal outcomesohomicactivity.
For example,fleemarket it is arguedenableghe supply and demand of products and
servicedo be determined andanagedt the most optimal levebften defined as an
equilibrium(Ventura, Cafiero, & Montibeller, 2016; van den Bergh, 2001; Dixon,
Scura,Carpenter, & Sherman, 1992)An equilibriumis conceptualizeds a state
whereno one is better off without making anyone worse lbffan be described as
pointwherean incremental benefit arising from an increase in one unit of production
(i.e. marginaprivatebenefit)equalsan incremental cost associated with the
production increase (i.e. margirm@aivatecost)(Point A in Figure 5) (Dixon et al,

1994).

SEconomists generally interpret Adam Smith
distinct force (i.e. the market) thanables a society to achieve the most optimal level

of social welfare. However, other scholars including economic historians, raise a
guestion concerning Smithdéds idea, arguing
a metaphor to help readers undemst his arguments. In fact, Smith used the phrase

only once in his book, indicating that the phrase was not his mailkdeaedy,

2009) Critics also point out that the actua
read ina historical context when he wrote his 1776 book. In fact, James Tobin, known

for the ATobin tax, o0 notes that Smith wrot
and other regulations favoring speci al i nt
(1991, p. 12)
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This imples thatany market interference by governments is not supported by
market liberalism. The scalledlaissezfaire is extensivelgndorsedy mostschoos
of thisthought.They argue that government intervention must be very limited if social
benefits areo be maximizedAny market interference by governments ctiiey
argue,nfringe on economic liberties, leading the frearket to fail (Mitchell &
Simmons, 1994, p. 148).

Table 5 summarizes key ideas or beliefs that are often found in the advocates

of maket liberalism.

Table5. Key Theoretical Ideasnd Beliefs Underlying Market Liberalism

Key Ideas or Beliefs Description

Economic optimality and | Generally defined as a state where benefitgeratest
free markets as at the least cost, economic optimality is recognized
underpinning principles | a key principle guiding decisiemaking systems. The
concept of free market offers an institutional means
which economic optimality is realized because it
enables the supply and demangafducts and
services to be determined at the most optimal level

Strong privatization can | Self-regarding nature of individuals tends to ever
prevent a tragedy of the | exploit commorpool resources, creating a tragedy (¢
commons. the commons. Privatizatiasf commonpool resourceg
and a strict enforcement of private property rights a
required to prevent the degradation of the environn
and to maintain the Ear

Laissezfaire can help The market is seHregulating and is designed to
market or market achieve the most optimal social benefits. Any
participants achieve the | interference by governments into market activities
most gtimal social infringes on economic liberties and proper market
benefits. functions. Thustheg o v e r n m@vernti@nsntoi 1

market activities must be very limited.
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3.1.2.2 Major Policy Positions andTechnologicalChoices ofMarket Liberalism

Over the last two centuriethe discourseof market liberalism haplayed
dominantroles in shapinghe politics, economy, culie, and social arrangements
(Kenworthy, 1995; Fraser, 2014)he principleof economicoptimality andthe belief
in thefree market have exedpredominant power upon all levelstbe sphere and
manifested in various patter(lduesemann & Huesemann, 201any individuals
for instancestrive to improve their labor efficiency to make a living aedamptheir
competitivenessThe most important goalf bushessess to maximize profits by
enhancingheir productvity and managerial efficiency defininggoal ofmany
governments is to achieve a hegleconomic growth by enhancing national
productivity, often measured in economic metgash as Gross DomestProduct
(GDP) per capita.

The principle of economic optimality and the belief in free market equally
applies to modern energy systerfisese values are recognized to be overriding
elementsn the design of energy policies (Dryzek, 2013pbal socicecological
problems such aglimate changearefrequently perceived as smlled externalities
caused by the lack giroper marketmechanisms or as a market failurer example,
climate change isonsideredy this school of thoughan externalityfrom the absence
of an efficientmarket where economic agents can freely trade their carbon emissions
(Heller and Starrett, 1976).

Primary policy tools endorsed by market liberalisaven though this discourse
in theory objects any government interventionmarket activitypften depend on
some levels of government engagement. For instance, carbon emissions trading
recognized as one of the most popular tools to address climate clreangess an

extensive suppofrom government authoritig§&rubb, 1989Stern, 2008; Hare et al.,
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2010; European Commission, 2017; Knight, 20B%called greertaxes are another
policy took advoated by market liberal scholasach as Pigo(18771959), thdirst
economist whantroduced the concept of externality. Thegwe that externalities can
be fixed by the imposition of a t4k) on the producer of negative externalitite
area of welfare losgnd the pollution itself (Pigou, 1920; Paavola, 200%E se
called Pigovian tashifts the original market equilibrium (A) to a socially optimal

equilibrium (B), removing the social (welfare) loss created by negative externality.

Cost MSC

Welfare Loss

MPE

oo o = —— = =

u]
=

Quantity

Figurel5. PigovianTax onNegativeExternalities.

Note: The graphaboveis retrieved fronthe following reference. SourcBigouvian

Carbon Tax Rate: Can It Help the European Union Achieve Sustainability?
(Nerudovéa & Dobranschi, 2016)

Market liberalismandelitist technocracyrave something inommon.

Government administrators and technological experts, wheeaognized as
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dominant actors in the elitist technocratic system, also play hegemonic roles in the
market liberalisrrbased policy systesnBut there are cleatifferences between the
two systemsFor examplecitizens are treatealspolicy consumers in the market

liberalism system whsit subordinates or subjects in the elitist technocratic system.

3.1.3 Other Discourses thatMay beHelpful to Understand the Complex Nature
of the Energy-Society Relation

As indicated in the opening section of this chaptezfocusof this Chapteis
to understandhajor challenges of modern energy systems concerning democratic
governance. A review of dominant discourseditist technocracy and anket
liberalismi is conducted as an analytical tool to achithesobjectiveYet, it must be
pointed out thatalthough these two discourses are conceived highly pertinent to and
the most dominant forms tiie energysocietydebatesthere isan array bother
discourseshat have had influential in the configuration of modern energy institutions
and policiegDryzek, 2013)Hence, a brief discussion of these discounsaghelpto
understand different perspectives anfbrmulat a moreinterdisciplinary approach
to addresshemajor challenges of deep decarbonizatemyitable distributionand
democratic governance. This discussion is also to assure the readers that this
dissertation is not to argue that elitist teatnacy and market liberalism are the only
forms of discourses that have shapsatiernenergysystemsEven thoughhe list of
other discourses that can be reviewed can be extettgivsgection discusses key
ideas and critiquesf five discourseshat areoften presented as ways to interpret and

solve the emergent social and environmental problems
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3.1.3.1 The Neo-Malthusian Perspective

Population and resource exhaustion have been considered as key factors
shapingthe political economy and public policies thfe modernera. Their
relationships with social and ecological conditions have been extensively investigated
since Thomas R. Malthus, an English reverend and political economist 18384,
revealed his idea in Essay on the Principle of Population (Malti98) Malthus
argues that populatiancrease&xponentiallywhilst the arithmetic growth in food
production leading to a point beyond which population surpasses food availability.
This unbalance must return to an equilibrium to avoid social instahildiyg from
poverty, crimes, or wars. Hmoposalo curving the exponential growth pbpulation
within resource limits areitherto reduce birth rate do increase death rate. The
measures to reduce birth rate;cadled preventive checks, include fhastponement
of marriage or contraception. Increases in death rate occur when a massive famine,
epidemic, or war erupts (smlled positive checks).

Theoretical and philosophical underpinnings of the kedthusian perspective
are perhaps ascribedttoe belief that human civilization will experience lack of
resources and consequently ecosystem collapse unless some bold (and authoritarian)
measures are immediately tackled. Advocates to this lmeliéndhat the carrying
capacity of the earthisunabtet cope with the (fAexponenti al
growth (especially in economically poor countries), and therefore measures (e.g.
popul ation control, |limits to resource useEe
urgently tackled to save humanitization. For instance, Garret J. Hardin, an
American biologist and philosopher (192803), urged overpopulation asnajor
cause of global social and ecological problems. Particularly, his idea of lifeboat ethics

(Hardin, 1985) and the tragedy of theraoons (Hardin, 1968) have been widely
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considered as key concepts to understand théviadthiusian perspective on how to
address gl obal chall enges. Hardin used the
emphasize that the earth has limited resources hvare insufficient to support every

human being in the world (Hardin, 1985). A lifeboat has a capacity to accommodate a

certain number of people. It should limit the number of passengers to avert any

catastrophe (e.g. sinking of the lifeboat). Likewiseaggerts that the resource
constrained earth can only house a | imitec
people in higAincome nations) need to have this ethics to protect the earth and human
civilization from catastrophic consequences. His lifélathics can be inferred from

the following paragraph (Hardin, 1985, p. 109):

Some say they feel guilty about their good luck. My reply is simple:

AnGet out and yield your place to others
theqguiltr i dden per s dut i doesna change the ethias ,

of the lifeboat. The needy person to whom the gididen person

yields his place will not himself feel guilty about his good luck. If he

did, he would not climb aboard. The net result of conscistragken

people givig up their unjustly held seats is the elimination of the sort

of conscience from the lifeboat.

His idea of the tragedy of the commons starts with the premises that humans
are selfinterested beings who strive to maximize their benefitsédied rational
actor model) and the commons are #@xeludable but rivalry (Paavola, 2007). Thus,
individuals (i.e. rational actors) exploit resources as much as they could. This situation
(so-called freerider problem) causes ovekploitation and the depletion of the
resource in the end. Likewise, rational individuals pollute compum resources
(e.g. water, air, ocean, etc.) as much as they could, inducing environmental

degradation. This situation (@alled negative externality) along with the fréder
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problemleds t o fAthe tragedy of the commonso as

1968, p. 1245);

(W)e are locked into a system of fouling our own nest, so long as we
behave only as independent, rational, fee&erprisers.

His solution is to rescue highcome natias by fostering lifeboat ethics
among their citizens and enclosing (or privatizing) the commons. Accepting
immigrants from and sharing resources withdiommome countries exacerbates
poverty in lowincome nations by increasing their population and expé#uite
depletion of resources and ruin the environment in-flmgbme nations, leaving the
future generations of higimcome nations at risk (Hardin, 1968). Unlike futurists or
cornucopias, heontendghat there is no technical panacea concerning overpgapula
probl ems. I nstead, a type of coercion (whe
agreed upon by most of the people affectec
and prevent from Athe tragedy of 1the ¢ ommc
mutual agreement, i ndi vintetestadadbe eventuaellpg do m t o
controlled.He admits that his lifeboat ethics afidnu tcaeseciom sound t o be
undesirabldut maintains that canovercomeaheuneasiness of conscience and, more
importantly,is the only meas to sustain human civilizatidiardin, 1968, pp. 1247
48).

Coercion is a dirty word to most liberals now, but it need not forever be

so. As with the foutetter words, its dirtiness can be cleansed away by

exposure to the lighby saying it over and over without apology or
embarrassmenté The only kind of coercic
coercion, mutually agreed upon by most
most important aspect of necessity that we must now recognize, is the

necessityof abandoning the commons in breeding. No technical

solution can rescue us from the misery of overpopulation. Freedom to

breed will bring ruin to allé The only
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other and more precious freedoms is by relinquishing the fne¢olo
breed, and that very soon.

Neo-Malthusian arguments, which canilrederstooby Har di nds | i feb

ethics and the tragedy of the commons, have been challenged on various grounds.

Barry Commoner, an American ecologist (124¥12), argues that high fdity in

low-income countries cannot be explained by a single factor (e.g. human nature to

breed) but that this is the product of complex social and cultural factors (Commoner,

1985). Based on comparative analysis of several countriggnhsstifiesthat human

fertility is highly associated with the quality of life or the standard of living. While

highi ncome nations have met the | evel of i
bal ancing phase of the demo-meomagndiions tr ansi
were not able to reach the required level due to resource exploitation through

colonialism (Commoner, 1985, pp.-63):

In the colonial period, western nations introduoexhmpediving
conditions (roads, communications, engineering, agriculéunel

medical services) as part of their campaign to increase the labor force
needed to exploit the colony's natural resources. This increase in living
standards initiated the first phase of the demographic transition. But
most of the resultant wealth didtremain in the colony. As a result,

the second (or populatidmalancing) phase of the demographic
transition could not take place.

FromCommoned s p er,s pHeacrtdiivnebs obj ection again
only reasonable but also unfair approdoltead, he urges that the best way to reduce
populationinlowi ncome countries iandmaerdpldle!l p t hem
achieve the | evel of welfareo (Commoner,
means to addressing global overpopulation ia¢&le poverty in lowincome nations

by distributing global wealth more equally among and within the nations.
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The idea of the tragedy of the commons has also been refuted by several
scholars including ecologists and commons scholars. These critics urtieetbatirce
of social or environmental tragedy is not the commonsetuddatethat there are
many cases in which commaehased governance approach results in successful
management of natural resources or comipol resources (e.g. land, water,
fisherieg (Byrne & Glover, 2002; Ecologist, 1993; Ostrom, et al., 2003; Agrawal &
Ostrom, 2001). Someriticize Hardin for his seemingly oversimplifiedea noting
thatit regards two centralized and coercive institutional arrangements (i.e., central
government ad private property) as sole vehicles capable of solving the common
pool resource problems (Dietz et al., 20032
c 0 mmo ntkeodero cornucopian political economy which enables individuals
andcollective bodis to seek economic profits at the expense of the environment and

social values (e.g. community trust) (Byrne et al., 2009).

3.1.3.2 The Idea of SustainableDevelopment

Sustainable development originally began as a discourse of resistance based in
the Third World Carruthers, 2001; Dryzek, 2013). N®talthusian discourses
popularized in the Western countries in the 1960s and 1970s had prompted some to
critically reconsider old development models and propose new development models
that could address ecological degtadi ons and the Al i mitso of
capacity. As a result, they introduced new concepts, such as sustained yield or
maximum sustainable yield, which sets a maximum threshold of yield and use that
could sustain natural systems indefinitely. Indebd original logic of sustainable
development, as quoted below, appears more radical than the contemporary discourse

of sustainable development:
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(Sustainable development) refers to the ensemble esuigort

systems, and seeks perpetual growth in time gaf human needs that
might be satisfied not through simple resource garnering, but rather
through intelligent operation of natural systems and human systems in
combination (Dryzek, 2013, p. 148).

A new logic of sustainable development prevailing in coypterary policy
domains is quite different from the original definition. In general, this new discourse
of sustainable development attributes persistent social and ecological problems to the
conventional approaches to problsolving which tend to downplagther aspects,
such as poverty, pollution, and loss of biodiversity. Instead, this logic of sustainable
development claims that environmental sustainability and social equity can be
achieved without compromising perpetual economic growth. The most witksdy c
definition of sustainable development i s t
formally known as the World Commission on Environment and Development

(WCED) (WCED, 1987, p. 43):

Humanity can make development sustaindlile ensure that it meets

the neds of the present without compromising the ability of future
generations to meet their own needs. The concept of sustainable
development does imply limitsnot absolute limits but limitations
imposed by the present state of technology and social organipat
environmental resources and by the ability of the biosphere to absorb
the effects of human activities. But technology and social organization
can be both managed and improved to make way for a new era of
economic growth.

This discourse of sustainabatlevelopment challenges the dominant grewth
oriented model (secalled industrialism) by recognizing the limits of environmental
resources, and the resiliency of biosphere (WCED, 1987). It also addresses the needs
of future generations (often referred wiatergenerational equity) and the gap

bet ween poor and rich cowSmoturtihe i (vd fdteeon r( e
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1987). The responsibility of rich countries for poor countries and ecology is also
specified (WCED, 1987). In addition, it reorietit® directions of investment and
institutional change as well as the orientation of policy and technological development
( WCED, 1987, p . 46) . Specifically, it cal l
citizen participation in decision making ang dreater democracy in international
deci sion makingo (WCED, 1987, p. 8). The ¢
arguably to achieve economic growth, environmental sustainability, and social equity
at the same time. This means that these values are yatanpatiblewith ead other
but also achievabletalgether. These three dimensidnise. economic, social and
environmental are often referred to as the three pillars of sustainable development.
Yet, there are still aide range of definitions of susteble development.
These definitions have been proposed by scholars and organizations in various
academic disciplines and professional fields, including environmental and ecological
economists, scientists, environmentalists, international developmentzatyans,
business interest groups (Pezzey, 1992; IUCN, 1980; Goodland & Ledec, 1987;
Pirages, 1977; Repetto, 1985; Lafferty W. M., 1998; Rockwood, Stewart, & Dietz,
2008; Schmidheiny, 1992). The multitude of definitions are often pointed out as one of
the major criticisms of sustainable development. The cticgendthat it creates
ambiguity in terms of the goals of sustainable development and meanings of its key
i deas. I n this context, some have concl ude
complexand ont ested concepto (Meadowcroft, 200
development range from economic rationalists (e.g. Anderson & Leal) to radical
environmentalists (e.g. Carruthers) (Anderson & Leal, 1991; Carruthers, 2001). On the

other hand, othetsave noted that the proliferation of definition can be partly
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explained by the popularity or dominance of this discourse (Dryzek, 2013, p. 148). In

a similar vein, some critics of sustainable development argue that the discourse of
sustainable developmetiteates an ambiguity concerning policy priority, especially

for ecological concerns. While it is ideal for the three pillars to be balanced in policy
making, typically environmental values are taken less important. In this regard, some
scholarshavepropesd t he concepts of fAstrongodo susta
sustainability (Foster, Clark, & York, 2009; Hay, 2002, pp.-2I% Proponents to

strong sustainability recognize ecological limits while those to weak sustainability

deny. Supporters of weak sustaittigdpbelieve that the total sum of social welfare can

be maintained by substituting humarade capital for natural capital through
technological progress (Solow, 1974; Barbier, 2007). Some scholars also point out that
sustainable development strategiegehaot been successful in addressing many

global challenges, in contrast with what the discourse of sustainable development has
promised. Although these critics acknowledge that sustainable development helps
raise an awareness of environmental degradatidnglobal poverty, it is conceptually
ambiguous and structurally flawed and, as a result, incompetent to address many
challenges with respect to ecological resilience and social justice (LI, 199 &y
Glover, 2002; Foste2008).

Some critics of suainable development strategies also point out that there are
obvious gaps between the rhetoric of sustainable development and the results of
sustainable development strategies. The rhetiwgesthatthesec al | ed At hr ee p
of sustainable developme& economic, social, and environmental dimengsidoe
equally considered; yet in practice, social and environmental values are often treated

|l ess i mportant or put asi de. I n fact, the

64



development explicitly points teconomic growth as an indispensable element for
sustainability. It argues that global problems such as environmental degradation and
widespread poverty can be alleviated through material wealth accrued from constant
economic growth (p. 3). Indeed,theBrdt | and report points to f
patho (p. 4) and fAa new era of economic gr
development. Relatedly, some scholars point out that there are epistemological

weaknesses inherent in the sustainable developais@urse given that the strategies

based on this framework are perceived as new projects of the West. Redclift (1987)

notes in a similar vein that geopolitical and historical accounts between the Western

and the nofWestern are largely left out of thelides over global challenges. This

problem has been often cited as a major barrier to an international agreement on a bold

GHG reduction target.

Lastly, it is impossible for the global economy to grow indefinitely, as
sustainable devel opment advocates cl aim, ¢
For instance, Daly (1990) challenges sustainable development arguments, citing that
theconceppf sustainable devel opment i s fa bad
argues, cannot grow endlessly as the economy is a subsystem of the Earth ecosystem
which is a finite, norgrowing and materialbglosed system (p. 45). As knowns as
Impossibility TheoremDaly contendghat sustainable development is impossible

unl ess the Earthoés carrying cagnwmoshaty keeps

gl obal society is reaching towards a point
equal the declining marganl benefitso, noting that Afurt
economic and becomes uneconomico (p. 22).

instance, a ton of shale gas adds an economic value to the national and global real
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GDPs; at the same time, it adds extagbon emissions to the atmosphere. Under the
current pricing metrics, the latter (i.e. marginal cost) is worth less than the former (i.e.
marginal benefit). Yet, their prices can be reversed if the current level of carbon
abundance is near a-salled tpping point. The same logic applies to nuclear power.
An extra kWh of electricity produced from a nuclear reactor (i.e. marginal benefit)
may be considered more valuable than a marginal cost under a certain economic
analysis. However, the marginal benefiid cost of the construction of a nuclear

reactor may differ based on a range of factors, notably the costs associated with
nuclear wastes or an accident. In the end, the accumulative cost to handle energy
related problems such as climate change and rmuetestes could be prohibitive to

global society. If these costs were reflected in the current GDP metrics, it is uncertain
that the current GDPs at national and international levels dyeghawing or positive

(Daly, 2013).

3.1.3.3 The Approaches ofEnvironmental Economics
Environmental economid&E) can be defined as a sfikld of economics
discipline that focuses on the valuation of environmental sefvacesenvironmental
problems caused by economic activities. A theoretical framework of EE is built upon
the principle of efficiency (orcost f f ect i veness) and the theor
mod el (i .e. human beings and firms behave

(i.e. the pricing mechanism in the market economy is key to reach economic

61t is perceived that Harold Hotelling (1947), known for his work on the travel cost
method, is one of the first theorists who contributed to the theoretical foundation of
EE (Heal 2007) See(Hotelling, 1947)
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equilibrium where social welfare is maximizg®)entura et al., 2016; van den Bergh,

2001; Dixon et al., 1994)

A main goal of EE is to find the | evel
Autilityo) and firmsdéd profits arn@al maxi mi ze
problems into consideration. In EE, such &
|l evel 0 or a Pareto efficiency point. For &

problems (namely, negative externalities) should be addrégsedii s o @it a Imlay 00
level is sought by comparing an incremental benefit by increasing one unit of
production (i.e. marginal social benefit) with an incremental cost associated with the
production increase (i.e. marginachedsoci al
when a marginal benefit equals a marginal ¢Dston et al., 1994)

Several markebased instruments have been proposed to fix externalities and
thus to maximize social welfare. Widely known for introducing the concept of
externality, A.G. Pigou (120), a British economist (1871059), pointed out that the
externality problem can be intervened by the government through the imposition of a
tax, secalled a Pigovian tax, on the producer of negative externgRigsu,1920;

Paavola, 2007)This Pigovian approach emphasizes the role of public policies (e.qg.
taxation) since it considers externalities as an example of market failures. Ronald H.

Coase, a British economist (192013), opposed the Pigovian approach as

7 In EE, externalities refer to external costs or social costs induced by economic
activities. It is argued that externalities are central tqBikKon et al., 1994)These

costs arexternal to the internal pricing system of the market so that these are not
incorporated into the price or costs of commodities or products. Typically,
externalities occur in the form of pollution released during the extraction and use of
natural resourceand manufacturing of tradable products, of agents (i.e. firms or
individuals).
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Ai nappropri at éoasa 1060, pu 2jmtecPsgouraadthis fellowers do
not rightly comprehend the nature of problems which they are dealing with. Coase
argues that any physical harms or environmental damagéisearesult of mutual
interaction, not a unilateral action of one party against another party. The most
important problem, he stated in his writing, is to choose the less serious harm or the

larger benefi{Coase, 1960, p. 2)

The traditional approach has tended to obscure the nature of the choice
that has to be made. The question is commonly thought of as one in
which A inflicts harm on B and what has to be decided is: how should
we restrain A? But this is wrong. We areating with a problem of a
reciprocal nature. To avoid the harm to B would inflict harm on A. The
real question that has to be decided is: should A be allowed to harm B
or should B be allowed to harm A? The problem is to avoid the more
serious harm.

Coaseurged that government intervention is ciestandless efficient in
addressingocial or environmental problems. Instead, the market pricing system
supported by weltlefined property rights is the most desirable social arrangement that
can address harmfaeffects or inefficient allocation of resources. In this social
arrangement, parties bargain or make a transaction based on their marginal benefits
and marginal costs (i.e. they choose cases where a marginal benefit is greater than a
marginal cost), whiclvould make them better off.

Critics have pointed out that the utilitarian approach of EE (i.e. Coasian
bargaining) fails to capture distribution and equity dimensions by only factoring
efficiency into its problensolving formula(vanden Bergh, 2001Environmental
damages that are allowed by ndefficiento bes

other parts of the world and future generations. Therefore, it is argued that the
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utilitarian approach adopted by EE does not fattgount for equity issues, including
intergenerational welfare.

Some have also noted that underpinning approaches of EE to pratilany
(e. g. equilibrium analysis) ar e(Fisiereed on t
al., 2009) EE maintains thahe total sum of social welfare, even after a natural
resource is depleteat an environmental damagecus, can be maintained by
substituting alternative resources for the depleted ones (and fixing the damages)
through technological innovation (or tewiogical progress)Solow, 1974)However,
critics point out weak sustainability approaches as unsustainable in that neither
substitutability of natural resources can be sustained in the long run due to the dual
challenges otiltimate constraints of natural resources and population growth. Nor can
it be ensured at present that human civilization could reach the stage of technological
progress capable of solving an environmental crisis.

Some criticcontendhat traditional ecanmists including environmental
economists focus heavily dheefficient allocation of natural resources or optimal
level of pollution and ignored scale issues. They argue that scale problems (e.g.
sustainable level of throughput and optimal level of resmuse) should be
determined by fAa soci al d (®ayi 1992,pn18&)netf | ect i r
solely by private bargaining based on utilitarian, mathematical equilibrium analysis.
Some scholars further raise potential risks arising from aetiatythe monetary value
of nature or the ecosystem (e.g. through-bestefit analysis primarily by experts).
For instance, John B. Foster (1993) and Ulrich Beck (268endhat either a
miscalculated (or intentionally distorted) monetary value ottlesystem and its

services could be misrepresented in formulating policy which assumes a wrong
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estimated value of a critical ecological factor. This could deteriorate the ecosystem

and worsen the existing ecological probldifigster, 1993; Beck, 2005)

3.1.3.4 ThePerspectiveof Political Economy

It is generally perceived that political economy (PE) is a discipline concerned
with social (or economic) production and distribution. Central to this school of thought
are global capitalism and states. In this regard, the following definition offered by

Gorz presents what PE is and for what purpose PE can be (Gefa| 1980, p. 274)

Political economy begins only where free cooperation and reciprocity
cease. It begins only with social production, i.e., produdbanded

upon a social division of labor and regulated by mechanisms external to
the will and consciousness of individualby market processes or by
central planning (or by both).

Scholars in political economic approaches criticize the capitalist economy
itself due to the intrinsic flaws of its log{©'Connor, 1994pr policies derived from
the ideology due to its exploitative nature and disastrous conseqy8tigétz,
2016) PE is predicated on values other than econoaticrality when analyzing the
current system and proposing solutions. F c
cooperation and reciprocity ced@®mR0, as sSec
1980,p.14) Kar | (mBa1LdByi)d6sidoubl e movement 0 t hec
that there have existed forces trying to curb seemingly insatiable global capitalism
(Polanyi, 1944, p. 76plso entails the idea that PE recognizesmarket values
(Bakker, 2010; Vail, 2010)

I n general, PE scholars criticize of tfF
solving that tends to neglect broader and more fundamental issues (e.g. power

relations, econor structure, wealthidtribution) (Polanyi, 1944; Gorz, 1980They

70



argue that dominant belief systems and institutional arrangements in capitalist market
regimes have an inbuilt tendency to interpret the sociatyre relations and addee
global problems within a narrow system like economy or mafk®&Gonnor, 1994)
That is, these discourses (including-@sanagerialism like the logic of sustainable
development) fail to deconstruct the power relations atenpial destinations of
capitalization embedded in the contemporary political and economic system.

Focusing on environmental problems, Byrne et al. (2002) conceptualizes a new
political economy as a complement to the traditional political economy. Accptali
them, the traditional political economy generally predicts patterns of environmental
risks as outcomes of the logic of capital and explains demands for environmental
justice as phenomena of class struggle. Instead, they propose that social arad politi
power structure along with class issues, be factored into when it comes to unequal
distribution of environmental risk8yrne et al., 2002)They also offer practical
definitions and requirements of the alternative political economy that focuses on
changes in ecological structure as well as social relai{iBgme et al., 2002)in
addition to such efforts in the reconceptualization of PE, some scholars suggest that
we reducdithe scope and influence of the market in everydag lifereplacing
technology and fostering decentralization (Gorz, 198440; O6 Connor, 19914
or through 6decommodi f(Val2Ql0, p.812)Indesd, suggest €
there is a growing number of social andiemnmental movements and community
based cooperatives across the world, including ethical consumption atrddair
movements, local exchange trading systems, renewable energy cooperatives, and
public benefits companié€¥ail, 2010). Some scholars, especially those who study

low-carbon or sustainability transition, find political economic approaches more
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important than previously since a climate or energy regime or a paradigm transition
requires aolisticanalysis of an evanore intertwined sociechnical networks in

relation to climate and energy isSiBulkeley & Betsill, 2013)

3.1.3.5 The Idea of Social Constructionism
Our experience and understanding of natuke hasignificant implication on
how to build our relationship with nature. Depending on our relationship with nature,
our governance approach to energy can tagterogesouspaths. Indeed, some
scholars argue that the nature that we perceive is greatly shaped by our decision and
action. They raise concerns about how our society has perceived and treated nature by
arguing that the current approach to constructing natoeceety relations is
problematioEvernden, 1992; Byrne et al., 2002; Glover, 2006, p..224)
These scholarsontendthat our understanding of nature is predicated on
images or ideologies of nature constructed by society. For instance, Neil Evernden
argues that na false or socially construct
history or culturgEvernden, 1992, p. 24furthermore, he warns of how ecology is
being conceptualized and used. As a discipline, ecology admittedly studies nature and
ideally presents strategies to conserve it. However, it caefleyedas a vehicle to
support some interest groups wiaigtto maintain the existing power structuke is
critical of some of key instruments that ecologists employ with the aim of conserving
nature. These include environmental impact assessment, wildlife management, and
land ieclamation. He argues that these tools can be partially useful in achieving their
purpose but wild|l end up reinforcing the rc

i nt er v E&wvetnden, A9923) p. 9pimilarly, he chargesiainstream ecologists
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with their use of appropriate technology as an alternative form of technology that this

approach is fAto identi f yEvemndenl®9g p.OQor human
Some scholars pay attentiontbe influence of the capitalist economy on the

social creation of nature. They argue that nature is conceptualized as a supplier of

natural resources or commodities mostly through capitalist economic sygms

et al., 2009; O'Connor, 1994 ccordingto this perspective, nature that warently

see Is the iIimages produced bajorncodgpi t al i st 0 s

commodity is manufactured and sold at the marketplace. Especially some industries

have been successful in this regard. Faiaimse, cosmetic and food companies have

created a market niche for profits by branding their corporate identities and their

products as o6natural o or 6éorganicb6b. These

across the world through globalization. The aafsBisney World offered by Cypher

and Higgs (1997indubitablyillustrates how nature is manufactured. They argue that

peopl ebs percept i on-sociayreationxapeeshraped by¢thes of n e

images and arfacts designed and manufactured by gatement and tourist

industries like DisneyCypher & Higgs, 1997, pp. 16809}

As part of a larger tourist industry, Disney is in the business of
constructing, organizing and selling experience; in so doing Disney
intimately involved in the production of landscapes and the selling of
stories about nature. Disney World uses space to create and reinforce
ideologies, particularly ideologies which are supportive of capitalism
and consumption.

In addition, theseschmlr s cr i ti ci ze that this moder
artifacts of nature exhibits an ideology that nature can be controlled and even modified
(Evernden, 1992, p. 9; Norgaard, 2006, p. 198y&, 2006, p. 226)This idea has

recently become more obvious since we have accumulated knowledge of nature that
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leads us to believe that human beinga manageature. According to this belief
system, nature is confined to the laboratory and treated as data that will be used for
analysis, such as ceigenefit analysis of conserving wildlife. The analysis generates a
model, largely putting greater weights on emmiic criteria, that simulates a range of
possible outcomes. These virtual scenarios serve as ddyageisionmaking.
Furthermore, some scholars cautiously prec
of the progress of hyperintelligence (or supetiigience) will lead us to fulfill the
long-sought goal of technological progress that nature is completely controlled and
masteredBorgmann, 1992, p. 104)
The critics of these systetmapprehend i eve tF
nature per se and only perceive superficial or false realities. It may make society
indifferent and inert to the issues of environmental degradations and injustice
(Norgaard, 2006, p. 165Jhis is problematisince the appreciation of the reality (e.g.
6r eal 6 thefirdt step wyardisacial criticism (Gare, 1995). Furthermore, a few
interest group, with the assistance by the development of new technologies (e.g. media
and the Internet), have become alle of controlling messages and creating images to
reinforce their ideologies at the expense of the loss of collectivity among general
public and local culturéGare, 1995, pp. 289).
In response to these problemangoscholars emphasize the importance of self
consciousness of the moderni smés project ¢
Especially the awakening of local communities may be promising in that they are
spatially closest to natuf®lorgaard, 2006, p. 165%0me scholars find a source of the
problem in knowledge regime. For instance, Flyvbjerg (2001) criticizes the

contemporary epistemological and methodological approaches taken by social
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scientists by arguing that thépve emulated the deterministic aeductionist

approaches (e.g. prediction and approximation based on quantitative abstraction and
modelling) to social issues where a o6thick
desirable. Instead, l@pinesthat sociabnalyses recovghronesighat emphasizes the

i mportance of Apracti cal -chlladprtiseil ge and pr e
overhauling political economies of global crises (Flyvbjerg, 200855H5Phronesis is

one of the intellectual virtuasepistmetechnq andphronesis proposed by Aristotle.
Epistemeconcerngiuniversals and the production of knowledge which is invariable in

time and space, and which is achieved with the aid of analytical rati@nality
(Flyvbjerg,2001,p.56) It i s scientific knowledge and
scientific idea as @echpd sesdied aift matdural 0s ¢
Afobjective is application of technical k nc
i nstr ument &hronesas tiardated dsiprudenceéor practical common

sense, phronesis is ethics in relation to social and @oblgrexis.Byrne (1980)

reiterates the importance of social scientists who presumably stands at the fofefront
addressing social and environmental crisés contendghat they create alternative

theory and present it in a language that the publiccdreun st and by pl ayi ng
an arbiter between possible conjectures ar
conjectures which correspondByineg1980hpe f act s
234)

3.2 Major GovernanceChallengesof Energy Systems
There is ggrowingand diverse concethatglobal societys failing to meet
the demand for democratic governance of energy systehslarshavecriticized the

underlying principles of elitist technocracy and market liberalism (see the previous
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sections) of a major source of the fail(@Connor, 1994; Byrne, Glover, &
Martinez, 2002)Some havealsoarguedhathierarchical and cornucopigovernance
approachesf thesediscoursesire notsustainablenough to address highly complex
socioecologicalrisks, such aglimate changandissues otnergy justiceandareless
capable of capturing rapidly changidemands for lowcarbon and distributeghergy
systems (Westley, et al., 2011; North, 2010, p. 5B section revieww/idespread
criticisms of elitist technocracy and market liberalism and digsusajor challenges

posed bymodern energy systems witkspect to the issues of democratic governance

321 AEpi st e@mmunaalvitRe mo t e Arsingfrom Elitist
Technocracy

Critics of elitist technocracgontendthatdecisionsystemgselying on a few
cadres of elites such asechnebureaucratspften fa@ epistemological and
communicativaveaknesses in addressimgdernchallengesThis is problematic
because substantial public support is required to adtiressodern challenges of
sustainability and equity, such as climate change and energy justigeeftilg this
mode of decisiormaking approachoes nosufficiently reflectthe actual needs dfie
public. As discussed iSection 3.1energy policiesaretypically designed blites,
such as government administrators and technical experts,tiwapartiesnegatively
affected by the policare rarelygiven the opportunityo engage irthe decision
making process.

These elites ane generaboth spatially and sociallyistant fromthe people
andtheregiors. Often, theydo not have a scope and dimiensof knowledgeequired
to understanthe multifaceted social, cultural, and political complexitieshef

communities adersely affected by public polidfCajot et al., 2015)To borrow a
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phrase oPlumwood(2005) there existainfiepistemic and communicative
r e mot éetvesrdites andhe publicwhenit comes to policynaking and
problemsolving(p. 615)As a result, the decision by

widel y accept e@term 211l pe27)t i mat e 0

3.2.2 Techndogical Authoritarian ism

Elitist technocracyenerallyhinges orthe principles oftechndogical
feasibility and technological authoritarianissskey guidanceto decision making.
Thistendencycanreducethe plurality of values and issyesich acommunity trust,
social justiceand ecologicasustainabilityinto a simply technicand economic
dimension(Ellul, 1964; Kim & Byrne, 1990; Stirling, 2014; Byrne & Taminiau, 2015;
Byrne & Hoffman, 1996; Byrne & Hoffman, 1987)

But safety isrecognized by some as awerriding concernThey are unwilling
toaccepa g o v er n me n tcandrucparhigipsk enerdy fatilioy, such as
nuclear power plant, in thesirea or anywherdeven though government officiaésd
experts insist that therobability ofan accidenfrom a nuclear power plant bess
than0.1% andthat a proposed constition project caoffer them a sigable level of
economic benefjthose who regard safety as a prime valilevery likely reject the
g o v e r nproposakadbsild a highrisk energy facility, such as a nuclear power
plant

Likewise, ®me peoplenaybelieve that ecologicalustainabilityis the most
critical factorwhen it comes to public polidCajot et al., 2015)in these dayghe
principleof ecologicalsustainabilityis increasingly recognizeas one of the most

important valuethat need to beeflected in the design of energy policy. Some have
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further argued that this principheust take precedence over technara¢conomic

dimensiongDryzek, 2013)
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Figure16. Owners of TEPCO Holding a Press Conference Affteirukushima
Nuclear Accident

Note: The picture is retrieved from the Telegrgfelegraph, 2011)

The 2011disastrous accident in Fukushima, Jauéearlydisplays an
unyielding belief of modern society tachnological authoritarianisrBefore 2011,
nuclear engineers and government administrators in Jgp@eared to beonfident in
their knowledge of nuclear power and the safety of the reactors.didheptreport
same technical problems that aroséhe nuclear power stati@s far as safety is
controlled. Besideslokyo Electric Power Company (TEPCB8s played down and

ignored warnings from some scholars who had repeatedly warned that a massive
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tsunami could hitlte Tohoku region (where Fukushima is situated) prior to the
accident (Gundersen, 2012: 40).

Since the Fukushima accident, nuclear power is still advocated by many,
including the incumbent prime minister of Japan. They maintain that this technology
must beencouraged because it is the most efficient solution to reducing GHG
emissions, the safety is under control, and other challenges, such as the disposal of
nuclear wastes, will be tackled by technological innovatigekku, 2018) The belief

that regards technological progress as a panacea remains unchanged.

3.2.3 Liberal Democracies in the 21s€Century: Democracy orElitist
Technocracy?

The echnological authoritarianism of elitist technocracgften found in most
liberal democratic countriegsherecommunity memberareinstitutionallyallowed to
participate in the decisiemaking procesdn liberal democratic systesycommunity
memberganhavetheir voicesheardthroughrepresentatives thdiey electGenerally
calledrepresentative democradiiis institutional systens cited as the most
Aef f i ci e prodactofpmmdeindodiey @ung & Wright, 2001)But it is widely
found thatrepresentative democracyal@ not pr oper ligesoir epr esent
citizens(Byrne & Yun, 1999; Wolin, 2003; Callon, Lascoumes, & Barthe, 2009)
Underthe existing forms ofepresentative democrageyanycommunity members
tend to be invisible in the political spherecor e gener al ly Aindiffere
(Wolin, 1983, p. 6)Often, they cannot afford to active engagement in poligrsause
political participation means a greater ogpnity cost for thenfLee & Lee, 2015)
Consequentlyelected politicians often e nd t o dicer&ip interestgroup ®

the contrarycommunity membersncludingthe marginalizedrequentlyexposed to
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significant reks posed by policy failuyareoftendisenfranclsed That is democratic
proceduressuch agpublic control and political equality, acéten found to be
constrained ocompletelyabsenin liberal democracies

Similarly, key policytoolsadvocated bynainstreanmenvironmentagroups and
environmentaktudies, such as ecology, tend to reinforce technological
authoritarianismenvironmental studieare largely recognized as a scholarly
discipline where privileged citizens or experts eaplore nature andffer strategies
to address environmental problefasing modern societgnd conserve natufer
future generationdHowever, key instrumentsten deployedy themhavein effect
reinforced the dominant paradigm built upaitist technocracyEvernden, 1992)or
example Evernden (1992¢hidesenvironmental studies, along with mainstream
environmental groupshatmajorenvironmentapolicy tools, such as environmental
impact assessment, wildlife managemeantl land reclamation, often end up
strengthening the roles of #Atdger®Nnol ogical

Championed by mainstream environmental groups and environmental studies,
carbon emissions tradjns deployedas a useful tool for addressing climate change.
But this policy instrumentsome critics argueandelay a level of change required to
achieve the targetbecausgublic attention and resourcean be divertedway
from therequired levebf decarbonizatioByrne & Glover, 2001; Lohman, 2005, p.
364)

3.2.4 s Elitist TechnocracyViable in Risk Society?
The theory of risk society posits thraainy types and patternsmbdern risk
cannotbefully understood and controllable by anyomecluding scientists and

engineersUlrich Beck(2005)characterized them aisksthai nobody (pk nows 0
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589)unlike the clams by many politicians and somepertsthat every risk is under
control Therefore, tiis absurdto allowa few groups of elitet exerta significant, or
often exclusive, authoritijor makingtechnologypolicieseven thoughheymaybe
better positionedb offer usefultheoretical explanations aisdientificevidencs.
It is alsodifficult to predict thatlites will takefull accountabilityfor
consequences of thelecisionsThere are, at least, three reasfunghis concern
First,no one hasraindubitableunderstanding dfar-reachingconsequeneof
modern risk Experts omuclear powemayasserthat theycomprehengbotential
risksposed bynuclearpower systems; yet, this assertation can be easily disproved by
the accidentsn Chernobyl and Fukshima. Secondlynodernpolicy and
technologicakxperiments arecreasingly recognized to be unpredictable and
uncontrollableBeck (2005)depicted this situation by arguing: (modern sociéty) a s
become a | aboratory where t(phs87)€&ei s absol ut
controllability of contemporaryechnologiessuch as ntlear poweris perceived as an
ability that modern society cannot bddlecause these technologies must be applied to
the real worldn orderto provetheir effectiveness anfind possible shortcomings
singlemistakeor a minor acciderit a laboratoryould be consideredltrial and error.
But it mears an unprecedentechd farreaching disaster in modern society, as Beck
(2005) succinctly describeB:nuc | ear r eact o riheHaldes &re or ex pl

born defor med, pe (pp5PM Lastly,expérts ilihe exidtind y CJ DO

8 Referred tdCreutzfeldtJakob Disease C D d rare, segdnerative, invariably fatal
brain disordes (NINDS, 2018) It belongs tdhe transmis$ile spongiform
encephalopathies (TSEsyhich includedovine spongiform encephalopathy (BSE)
often referred to as fAmad cowo0 di sease.

81



political and economic arrangemsnftenface a situation that motivates them to
distort or hide information that is important faublic safety andcenvironmental
protection.For example, a range ekperts, including academicgientistsand
engineers in both public and private sectofenineed t he support of t
and the public t dBedk,i2008,p.68ASahesultthererexdssse ar ¢ h 0
a powerful incentive for them @ss e r t evéerythang is winder control and nothing
can g o (Beak,@00§, p. 590)
Risks arising from climate changésodisplaykey characteristics afisk
society It suggests that climate change has feemafnauct ur ed o by human
97 percent of climate scientists maintain that climate change ismada and largely
attributed to human activitieBotentialimpacs of climate changarearguably

unpredictableand probably uncontrollable.

3.2.5 Putting EconomicOptimality over Public Safety andLong-Term
Ecological Sustainability

As discussed in Section 3.1etonomicoptimality is recognizedo bean
overridingprinciplefor making energy policyThe principle ofeconomicoptimalityis
intended tachoose a policy thatancreatehigherbenefitsor less harmsas Coase

(1960)articulated m hisinfluential paperThe Problem of Social Cogp. 2)

The real question that has to be decided is: should A be allowed to
harm B or should B be allowed to harm A? The problem is to avoid the
more serious harm.

Often, eonomicoptimality is recognized to be a principle that should be
prioritizedover other valuesuch agairnessor ecologicalsustainabilityHuesemann
& Huesemann, 2011, p. 113; Fraser, 2014; Byrne & Taminiau, 2Bslern

S 0 c i @dogcupation with economaptimality has frequentlgreate
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circumstances/hereeconomic activities are preferrémlnonreconomic activities.
Inhumaneor ecologically disturbing activities, such as humaificking, contract
killing, and deepwater drilling, may be attributedtohi s moder n soci ety?o:
for economic optimality. On the other hamsbneconomiocor nonrmarketactivities
arelargelyt r eat ed a o riiftd e fimeu diheregaétivtiesire, as a
result, ignored or avoided in spitetbkir societal functionssuch astrengtheimg
community trust and maintainirgpcial solidarity

There are many accounlisistratingthat, in the energy domaiagconomic
optimalityis put ahead obther important values, suchthe health and safety of the
public, community trustandlong-termecologcal resilience For instance, the 2011
Fukushima Daiichi nuclear accidestiuld have been avoided, it is argued, if public
health and safety were prioritizé@undersen, 2012pDverthe years prior to the
accident TEPCOhad been accused of falsifying safety inspection records and failing
to discl ose nc (JaparkTames, 2002)yhe dompamyeasaneithen r s
taken proper protection measures against potential earthquake and tsunami that
scientist had warnddng before the accident. In faetmajorcause of the acciderst
known as dailure of the emergency backup diesel generators located tneder
ground and flooded with seawatéfolinagel & Fujita, 2013)It all implies thatthe
Fukushima disasteould have been avoided TEPCOeithertook a stricter
contingency measutbat couldprotect the emergency generajonstalled extra
emergency generators in a safer place before the acolje@sirably, did botAs
Ellul warned in his 1964 booKhe Technological Societthe Fukushima accident

demonstrates thatiportant decisions aadtenruledbymoder n soci et yés be
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economicoptimality whileothercrucialfactors, such as justice apdblic safety, are
consumed as olitical rhetoric(p. 282)

Environmental problemsas discussed in Section 2 ]lare often
conceptualized as externalitiesmarket failureslt suggess thatlong-term ecological
costs of any economic activity are not accurately, if any, reflected in mainstream
economic analyss. For example, key tools deployeddostbenefit amlysis such as
discounting, are by nature unable to accurately and fully capture the plural and long
term values of ecosyster{tdodbod & Adger, 2014)Any minor dhange in ecosystems
such as diverse forms of stress, like waterss could havesignificantimplications
ontheirdynamic wek or couldleadthe whole ecosystem twmllapse(Hodbod &

Adger, 2014, p. 227)

3.2.6 Can theTragedy of theCommons beAvoided through Privatization?
Hardin(1968)concludedhatan enclosure or privatization of a commons is the
most effective tool tavoidan overexploitation or a collapse of the commons (see
Section 3.1.2 for further discussioithis argumenhasindeedbeen toutedy many
scholars and professidsaand deployeds arnunderlying logic to suppothe ideas of
market liberalism, such as se#gulating markefHeller & Starrett, 1976; Anderson &
Leal, 1991) In modern societyprivatization is widely recognized aspreferred
approach to goveing the commons. Butne of the major criticisms lies in an
arguably simplistic logic for privatizati c
Har di n ddses nofullly@dcount forbothcomplex nature of the commoasd a
wide range of interactions tag place betweethe propertyrights system and
outcome postulated by Hardifor example, Feeny et al. (1990) point out that

Hardinds argument f@Aoverl ooks the important
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providefore x cl usi on and regul ation of usebo

and

of resourceso and nAmhki whobher(maiBgamenf sdeci

Har di n Oatso faietdexdgnize the possibility & people, although they
are characterized as seiterested, can cooperatéth each other for a certain
objective. The theory posits thaaving commons to open to the public is a bad idea
becauséiumans are selhterested angursuit their ownnterests Yet, there are many
evidences that peoptdtenact based on altruistic motives rather than-ssgfrding
preferencegHelbing, 2013)A growing number of scholars and activists document
the cases where communitisccessfully manage their commoBg¢ker, Naumann,
& Moss, 2017; Byrne and Taminiau, 2015; Harvey, 2012; Eizenberg, EebRqgist,
1993; Ostrom, et al., 2003; Agrawal & Ostrom, 20Béeny, Berkes, McCay, &
Acheson, 199 This argument for the potenitiaf the commonss not intended to say
that human beings are born altruistidkkewise, t is also unfair to confirm that human
beings only act for their own interests.

Similarly, the theory of the tragedy of the commons is criticizethestrict
premise thatprivatization is the only approach sastainably or effectivelgovern the
commongDietz, Ostrom, & Stern, 2003Jhere is nalearevidence thathe quality
of the environment or our ecosystehae been improved because of a more
deployment oprivatizationpolicies(Feeny et al., 1990Y o the contrary,ltere are
severaincidentswhere privatizatiorof the commonsas caused disastrous
consequencesuch ashe 2010 DeepaterHorizon oil spillin the Gulfof Mexico.As
shown in the picture below (Figei 17), it is difficult to say that BPthe operator of the
Deepwater Horizorhassustainablymanaged therea of the Gulf of Mexicavhere

they were entitled to do business
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Figurel7?. ClottedQOil and FreshCrudeFloat Nine Miles from the BP Deepwater
Horizon Oil Well Spill in the Gulf of Mexico in 2010

Note: The pictureaboveis retrieved from Guardiaf2015)

3.2.7 The Principle of EconomicOptimality and Exploitative Commodification
Theprinciple of economicoptimality is recognized as a catalytic tool to
encouragé¢hebelief systenthat nature is subordinate to economic development
(O'Connor, 1994p. 126) In mainstreaneconomicsnatural resourcegre treated as
key inpus for economic development and can be exploitelbsg astheeconomic
activity is profitable In this contextnormative questions acdten consideredo
longerimperative Many forms oicommonsarecommodified and exchanged in the
marketplace for private econongains.Byrne et al. (2002) defineEommodificationas

(p. 288):

(A) social process by which phenomena (social and natural) are
transformed from their intrinsic araitonomous existence into a social,
political, and/or economic value. This transformation from
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phenomenon to value delivers a thing, person, etc., to society as a
fungible object available for use and exchange.

Other key elements of modern society, sucltaber and moneyconcern the
issues of commodification becaube natureof therelationships betweethese topics
with economiocoptimality is closely relatedo a critique of modern energy systetrims.
his book efitled The Great Transformation: The Pitial and Economic Origins of
Our Time(1944) Karl Polanyidescrbesthe history and political economy of the

commodification of labonnoney andhature

A ( dbgr, land, and money are obviously not commodities; the
postulate that anything that is bought and sold must have been
produced for sale is emphatically untrue in regard to them. In other
words, according to the empirical definition of a commaodity they ar

not commodities. Labor is only another name for a human activity
which goes with life itself, which in its turn is not produced for sale but
for entirely different reasons, nor can that activity be detached from the
rest of life, be stored or mobilizeldnd is only another name for nature
which is not produced by man; actual money, finally, is merely a token
of purchasing power which, as a rule, is not produced at all, but comes
into being through the mechanism of banking or state finance. None of
them B produced for sale. The commaodity description of labor, land,
and money is énMmirely fictitiouso

A discussion of arbon emission tradingan serve aaperfectexamplefor
articulatinghow nature can be commodifieda®on emissions trading is a popular
marketbasedolicy instrument to address climate changeiamihdorsed by many
environmentalists, includinigternational bodiegKnight, 2010; UNFCCC2014) A
centralmechanism ofarbon emissions tradingtis put a price on carboor GHGs.
The priced unit of carbon exchanged in the scalled carbon market$his
mechanisnof carbon emissions tradimgplies thatthe atmospheris translatednto
saleable pieces of propednd, as a result, that the rights of the public to hold the

atmosphere in trust are violat@dtt & Sachs, 2000; Byrne et al., 2002)jong with
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this normativeconstraint carbon emissions tradiftas several practicaroblemsthat
could have adverse implications on our ldagn sustainability goal$-or example,
grandathering and free allowances, which are main tools of carbon emissions trading,
have incentivized businesses (particularly, heavy polluters) not te tocteducing
their GHG emissions (Lohmann, p. 363pa¥yGHG pollutershavehistoricallyused
natural resourcastensivelyand, as a result, haescessivelydamage the biosphere
more than other/et, these tools ofarbon emissions tradirajlow themto conceal
their historical contributions to environmental degradation. Sometimes, those who
meet the requirements of a certain carbon emissions trading progregcaseas

A g r cecempates(Lohmann, 2008)This practices unsustainablasheavy polluters
will continue todamage the atmospheae long as they are allowed to participate in
carbon emissions tradifyoung & Tilley, 2006, p. 404)

Marketliberal institutions and strategies for globalization over last de¢cades
oftencited aseoliberalismhave einforced theeommodification process of nature
(Newell & Paterson, 2010; Glover, Postmodern Climate Change, .20@8etbased
policy instruments, such @arbonmarkets arebeingoften deployeds political
vehiclesthathigh-incomecountriesand transnational corporations can exploit wealth
from the rest of the worldVhile the most responsible for climate chaage

benefiting from these markdiased instrumentburdens and risks posed by global

crises (e.g. climate change) are typically bornimpse whoaré | east wel | def e
by suitable social, politi ¢Gover,2006)pwl|l edge,
232)

These exploitative practices of commodifying nature are greatly found and are,

often, promoted in many liberal democraqi¢szquezArroyo, 2008) There have
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been several casesere éectedofficials and public agencias liberal democracies
representedpecialenergy industries whibavepracticedexploitative activitiesat the
expense ofocal health ancecological sustainabilitcommunity members, including
citizens and enlpyees,areoftendeprivedof their rights toparticipat in the decision
making procesandshare equitablbenefitsfrom the economic activitiesn fact,a

series oftudieshave arguethatthe historical performance bberal democracyas
not met either At he c¢enEun@d Wrightt 2081, s 5)o0 f
or the standards of sustainabilibat liberal democracies have promigédurster,

2013, p. 8; Ward, 2008)This mode ofiberal democracy is considered inadequate to
sociceconomic transitions deemed necessary to rectify major environmental and

ecological challenge@ afferty, 2004, p. 2; Byrne & Yun, 1999)

3.3 Need for an Integrated Frameworkthat Can Meet the Demand for Energy
Democracy

Chapter Jeviewedmajor discourses of the societpergy relationship. A
focusof the review waglitist technocracy and market liberalidargely due to their
dominantroles in shaping modern energy systémis/zek, 2013; Byrne et al., 2002)
A key intention of the review is tdecodekey elementshaping the governance
approaches dheglobal energy systemnd to identify major challenges stemming
from the approacheslthough rumerous factorand challengesan bediscussegkey

findings of thereviewcan be summarized as bel¢see Tabl®).
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Table6. Key Findings from A Review of Modemajor Discourses

Major Key Theoretical Ideas and Major Challenges
Discourses |Beliefs
Elitist A Scientific and technologicad AR Epi st emi ¢ ar
Technocracy  progress can solve global communicative e mot e
problems. (Plumwood, 2005)
A Experts are superiortolayl AAi Technol ogi ca
people in making policies. authoritariar
A Centralization and hierarcf  Hoffman, 1987; Byrne,
is a more feasible way to Glover, Cecilia, 2002)
governing modern A Lack of accountability of
problems. elites in Ari
1996; 2005)
Market A Economic optimality and | A Putting economic optimality
Liberalism free markets as over public safety and lorg

underpining principles
A Strong privatization can
prevent a tragedy of the
commons.
A Laissezfaire can help
market or market
participants achieve the

most optimal social benefit

term ecologicatustainability

A Can privatization prevent the
tragedy of the commons?

A Exploitative
Acommodi ficat
(Byrne, Glover, Cecilia,
2002)

The challenges identified in this chapsee oftertreatedas unimportant or

unneessaryby conventionalassessmetitameworks This tendency is particularly

pertinent to a discussion of democratic governambe principle of democracy, albeit
thegrowing roles and importance in thecalled technological society or risk society,

is frequently left out because it is largegcogiizedasa question obelief, values and

critical thinking. The qualitative nature dhese questionmakes it difficultfor social

scientists to develop an integrated framework that could assess the governance

challenges presented in this chapter. Byhal. (2002) notes (p. 264):
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Few efforts are made to develop social analyses which can both
characterize the commodification process and challenge its hegemony
over social and ecological relations. Even several of the more
comprehensive social frameworsnceive only the possibility of

social activities which degrade the environment.

But a discussion of key challenges of modern energy systems concerning the
issues of democratic governance may offer a sound basiefdevelopment ain
integrated framewrk that integrates democratic valuBarticularly, an emerging idea
of energy democradg increasingly recognized by interdisciplinary scholars seeking
integrated approaches to address the challengi=epfdecarbonization and equitable
distribution Along with the values adeep and equitable decarbonizatithre demand
for energy democracy needs to be fully reflected in the development of an integrated

framework.
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Chapter 4

DEEP, EQUITABLE, AND DEMOCRATIC ENERGY TRANSITION (DEDET)
FRAMEWORK

4.1 Introduction

There exist a diverse and growing number of studies offering alternative
approaches crafted to respond to the challenges of deep decarbonization of energy
based emissions, equitable distribution of the risks and burdens, and democratic
governance of energystems. Yet, most studissll examine pieces of the challenges
or sometimes present a partial analysis of policy options.

For instance, IPCC (2014) reviews 31 decarbonization models and 1,184
decarbonization scenarios in its Fifth AssessriRamort (AR5) based on published
integratedassessmemhodels(IAMs) and suggests a range of policy pathways to limit
the gl obal temperat ur €p. 1308%1p Alltmodel$ adtesrpt t h a n
to define decarbonization, mostly based on teaggnanomic padigms. The models
include, but are not limited to, BET (Basic Energy systems, Economy, Environment,
and Enduse Technology), IPETS (integrated PopulaiaonomyTechnology
Science), and WITCH (World Induced Technical Change Hybrid) model. The IPCC
reportacknowledges that AR5 recognizes the importance of equity in formulating
decarbonization policy more than the Fourth Assessment Report (AR4) and, indeed,
discusses the issues of equity throughout the report. But it appears that, among 31
models, only onenodeli GEA (Global Energy Assessment) transition pathways

(Riahi, et al., 2012) reviewed by AR5 addresses challenges and responses
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concerning equityHowever, these models barely recognize democratic governance as

a variableor principle in formulating deep decarbonization strategies. Scenario

analyses reviewed by IPCC include deep decarbonization options and frequently

explore pathways to deep decarbonization that embed equity principles related to

fiCommon but DifferentiateRe s ponsi bi |l i ti es and Respectiyv
(UNFCCC, 1992)But the governance conditions needed to democratically design and
implement pathways are acknowledged as important, but these conditions are not

embodied in thenodels.

The DEDET framework, which is intended to serve two target audiences
(interdisciplinary research communities and policy groups) seeking to address the
interrelated challenges, recognizes the usefulness of the existing IAMs. A diverse and
growing denand for reliable and affordable energy services, along with an urgent need
for a deep decarbonization, requires technically apt and socially appropriate
configurations of an energy system. Some of the existing IAMs, including the models
cited by IPCC (204), can offer the target audiences useful sources for the design of
the needed measures to achieve the objective. For example, Pietzck@0at7gl.
argue that an integrated framework for adoavbon energy transitiameeds
integration of variable renewable energies into modeling and review the existing seven
IAMs with a focus on the challenges of integrating variable renewable energies
(VRES). They develop a framework that assesses 18 elements of power sector
dynamicsand VRE integration and apply the framework to the existing models to
assess the fr asherteoonings ihsaddnessingithe deepa n d

decarbonization challenge.

93



There are several reasons for the persistence of this research problem. One
reason is tht there is a serious analytical challenge. For instance, sustainability and, to
some extent, equity are treated as measurable variables while democracy is recognized
to be a question of values, principles, and critical thinking that cannot be readily
quariified. Consequently, the democratic character of deep decarbonization is
frequently examined as a separate problem. Similarly, quantitative and qualitative
research methods are often treated as separate approaches. While issues of deep
decarbonization ando some extent, equity can be addressed by quantitative studies,
democratic governance requires qualitative study. Lastly, the design of an integrated
assessment framework for energy systems is often recognized to be a daunting task
partly due to the hetogeneity of spatial and temporal characters of the challenges
arising from energy systeniBietzcker, et al., 2017)

But, persistent challenges of sustainability and energy justice make the case for
why we require new ways ¢inking, inquiring, and policynaking other than the
conventional approaches. It is obvious that the definitions of sustainability and equity
are, in some degree, political matters and need democratic discussion and action to be
successfully implementeth brief, modern challenges requirgegratedassessment
and implementation.

This dissertation, | hope, serves as a basic platform to dwildtegrated
assessment tool. In other words, this dissertation does not aim to provide a definitive
model encomassing all relevant issues and detailed guidance on assessment metrics,
such as scoring methodologies. The focus of this dissertation is to argue for the need
of a new approach that could address the interrelated challeihdesp

decarbonization, equitedecarbonizatiorand democratic governance in an
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integrated manner and to embark on this initiative by offering the guiding principles
and the assessment criteria. They are proposed as a potential basis for further

investigation into the developmentamulticriteria framework.

4.2 Guiding Principles That Need to BeEmbedded inthe DEDET Framework

Guiding principles provide clear signposts pointing at the goal(s) of a
framework. Guiding principles dictate directions in the course of theyide of the
frameworki i.e. design, implementation, monitoring, and evaluation. A certain action
can be allowed or, sometimes, constrained by guiding principles. For instance,
economic and technological feasibilities are perceived as hegemonic decaorny
principles in contemporary energy systems, as discussed in Chapter 3. Decision
making approaches heavily relying on a few groups of experts and policy planners are
considered another central principle. Yet, these approaches are considered either major
sources oturrent sociakcological problems or not nimble enough to tackle highly
interlinked challenges of our time, as noted in Chapter 2 and Chapter 3.

As suggested by the previous section, a new integrated framework needs
principles that have the potential twdaess the challenges of deep decarbonization,
energy equity, and energy democracy inrdegratedmanner. This dissertation
identifies deep and equitable decarbonization and democratic governance as the key

principles of the DEDET framework.

4.2.1 The First Principle: Deepand Equitable Decarbonization

Halting the current experiment in warming risk requires all
industrialized societies to transform their social and economic
structures in a manner that is consistent with the carbon cycle and
social justice. Witbut transformation along both dimensions, it is
unlikely that a global commitment to significantly and rapidly reduce
greenhouse gas emissions can be mouigahe et al., 2008, p. 47)
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As discussed in Chapter 2, global warmim@lready causing a rapid decline
of ice sheets, glaciers, and permafrost along with rising sea levels and mass
distinctions of endangered spedf#3CC, 2014a; Huss, et al., 201Qoupled with
weatherrelated gtreme events, these changes in natural systenid lead to socie
economicand socieecologica) often catastrophic, consequences through, for
example, pest and disease outbréaical cyclones, water shortagad wildfires.
IPCC and other researcbdies have found that 450 ppm of atmospheric GHG
concentrations is a minimum threshold capable of stabilizing global warming and,
thus, the rise of global average temperature must be limited to less thaba¥e pre
industrial levels by 2100 to avoid ds&teous consequences or, at least, lessen adverse
impacts(IPCC, 2014a; IPCC, 2007; Allen, et al., 2009 ppenheimer and Petsonk
(2005) have warned that ecosystems could be in danger if GHG concestsafipass
450 ppm(Oppenheimer & Petsonk, 200%jansen et a(2008)have also warned that
A a 2@nbunt of order 450 ppm or larger, if maintained over a substantial period,
would push Eartloward the icd r e e (Kahsant et al., 2008, p. 1)is also
worth noting that a deep decarbonization implies the actual reduction of the total GHG
emissions from the estimated global carbon emission budget given that global
warming has, at least, temporally irreversible impacts on our climate s¢(Stem P. ,
2011) Friedlingstein et al(2014)finds thatglobal society has already used more than
60% of CQ emissions quota allowed under the 2arget.

To sum, the stabilization of global teemature needs a deep reduction of the
total global GHG emissions. This implies that the total amount of GHG emissions
mustbe reduced by more than 40 percent by 2050 compared to 2010 and to nearly

zero by 2100lt callsfor strategies to realize a rapiddatieep reduction of GHG
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emissions. This study, as discussed in Section 1.1, argues that-kasegyemissions
can be the primary focus to meet the goal as they are the largest source of global GHG
emission.

Equity is another prong of the properties that should be ingrairted first
principle ofthe DEDET framework Based on climate (and energy) justice discourses,
theequity principle urgethat no human has the privilege to pollute or exploit the
commons, |l i ke the eart liByrseebal, @®PHere,r e or t he
equity is not necessarily confined to issues of historical responsibility for global GHG
emissions, although the-gsalled polluterpaysprinciple must be embedded in the
design of equitable GHG mitigation strategies. Issues of historical responsibility often
cause gridlock in reaching a political consensus among nations, especially between the
South and the North. sum the equity principle refefisereto a fundamental right
and a universal responsibility of every per¢Bgrne, Hughes, Toly, & Wang, 2006,
p. 87)

[A]n international commitment to equity must include a principle
recoqnizing that the biosphere belongs to all living things, so that no
human being can claim entitlement in using its carrying capacity more
intensively than another.

A wide rangeof low-carbon governance approaclaesin placeor under
discussionTechneecanomic models, often relying on nuclgawer, shale gaspr
largescalerenewablalevelopmentare endorsetly manyas the most plausible
approaches to govern the desdgrarbonization challeng¥et, the approachethat
cooptnuclear powecancreate a condition where benefits and burdens from nuclear
powersystemsare inequitably distributedmongsocial classes and regiofsee

Section 2.2.2)In a similar veinthere aresocial and environmental challengetated

97



to alargescaledeploymenbf renewable energyystemsFor instancelargescale

renewablgower plantoftenrequirealargesizedportion oflandor ocearand,as a

result indigenous communities are displaced during the construction piaoe sise

resilience of ecosystems can be disturlSmmetimes,drgescalerenewablgpower

plantsrequirean extensiomr a new constructioaf high-voltage power transmission

towers Such projectganprofoundlyaffect the livelihoods oihdigenous

commuirities.Otherfi | e¢vwa r b o n 0, secimas shglé gaean coabndlarge

scale geothermal powealso raisesariousissues ofnequity. For examplesome

studies show thahe mainproduction methods on which #eenergy technologies

depend heavilyhydraulic fracturing for shale gas extraction, f@ological
sequestration for fAcleanodo coal producti on,
fields for geothermal power) can createcsa | | ed fAi nd {Grigol, etale i s mi c i |
2017) It implies that there is possibility that local communities near these energy

production sites are under threat of earthquakes. Hensdighly uncertain whether

deep decarbonization approacheased on these energy technologasmeet the

demand foenergy justice and equity.

Incumbent governing approaches, including those described above, tend to
focus on quantitative properties; yet, it is important to embody both technical and
equity dimensions into the development of deep derazation strategies. Long
failure to curb GHG emissions at international levels indicate that global society has
been unable to find efficacious approaches to govern GHG emi¢Byme & Lund,
2017a) Reaching an effeiloe global climate agreement appears virtually impossible

in the lack of or absence of equitable sharing of benefits and burdens from climate
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changel n short, this study identifies O6deep

principle of theDEDET framework.

4.2.2 The Second Principle:Democratic Governance

As discussed ihapter 3contemporarynodes ofnergy governance, largely
characterized by techrauthoritarian and eliteentered approachesefailing to
address soctecological challenges arfdlfill growingneeddor diverse and
decentralized energy servic@ he chapter alspointed outhatmarket liberal ¢r
neoliberalas a more recent form of market liberal)gmlitical economies based on
discourses of economic optimalitave created mnditionwhereeverythingcanturn
into a marketableommaodity for the sake of profgeeking or profimaximizing
interests.

This dissertation proposes democratic governance as a second printiigle of
DEDET FrameworkThis principle arises frorthe recgnition that the failure to
resolvedeep and equitable decarbonization is in part due to our lack of research on
integrated modeling of three valuiethat is, deep decarbonizatiaquity, and
democratic governance.

Central to democratic governance is energy democidyconcept of energy
democracy traces the origin to climate justice movement which aims to overcome
challenges arising from climate change and energy igkueze & Becker, 204).
Advocates of this movement seek to apipiynessprinciples to various fields of
research related to energy provision and use, including the enviro(Bodatd,

2005; Schlosberg, 2013cology(Baxter B. , 2014)climate(Pettit, 2004; Bulkeley et
al., 2014) sustainability Agyeman, 2013)and watefZwarteveen & Boelens, 2014)
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Inherently, the nature of energy dememxy is tograpple withinequity and justice
issues posed by energy systems.

Some scholars emphasize energy democracy as the means to support deep
decarbonization. For examptrachan et al. (2015) define energy democra@nas
Ai dea of | iznaktiinogn dweictahr bsoonci{p.al05) Stnolarly, r o | of e
Angel (2016) conceptualizes energy democr &
fuels in the ground, while developing alternative ideas and pesotif lowcarbon
energy provisiorthat eschew the market in favaf collective control, universal
accessa nd s o c i (ppl 55%458). Other sckeolkars highlight the values of
communal relations and |mical participation underlying the notion of energy
democracy. For instancklorris and Jungjohanf2016)argue that energy democratic
movementsrendér st r on ger oandcninmeudne éttiders per sonal r el ;
Koiraetal(2016)ar gue t hat energy democracy can fo
createawi der basis of support as well (pas mobi
738)

While energy democracgan be conceptualized in various wayeguiding
ideascan be summarized as: firteright of community member® choose and
produce energgndsecondlytheright of community member® paricipate in the
design of energy institutions and polici&gpically, citizens are treated as consumers
of energy goods and services mostly provided by sizable private or public companies.
But the idea oénergy democracy specifies tltaimmunity memberkave the right to
choose the source of energy for own t$euseholds or small businesses have
become to own csite power generation technologies, such as rooftop PV, or join

community energy initiatives, like community solar or energy cooperathe.
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community initiatives have the potential toreatean opportunitywherecommunity
membersan learn, study, and practice democratic waysadfucing and consuming
energy This spacean also open a space where informmeinbers of societiewe
mobilizedfor campaign to exert pressures on local authoritiedaii@ntify locally
appropriate solution@lanchet T. , 2015, p. 253Increased levels of interactions

among locals could also nurture a culture of shaaimdjcommunity trust

(Kalkbrenner & Roosen, 2016)hese social properties can be further enhanced by
sharing not only information about the source of electricity generated by the
community but alssurpluselectricity with enegy poor households within the
community(Yu, 2009; Kalkbrenner & Roosen, 201&psty, community energy
initiatives arealsoconducive to the psychology and behavior change of commoners,
providing the locals with aapportunity to experience tangible and positive results for
local economy and environment and, consequently, empower them while overcoming
a sense of helplessneEsergy democracglso recognizethatcommunity members
participate in the design and implentation ofenergy policyByrne & Toly, 2006;
Hoffman & High-Pippert, 2010; Daly & Cobb, 1994; Foster, Clark, & York, 2000)
democratic participation approach is based on thenigeethat political dialogue and
policy engagement are civil righf€unningham, 20023 nd, t o some extent
social responsibilitie€Dzur, 2012, p. 121; Kaufman, 1969, 89). Everycommunity
memberis empowered to openly and freely offer their perspective and idea in policy
design and decisiemaking processes. Primary roles of elected representatives, public
agencies, and experts are to facilitate these procedulegvier equitable and viable
policies that enhance the welfarecommunity member@zur, 2012, p. 122)The

lastbut not leastthe principle of energy democracy enssitieat burdens and benefits
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from energy systemare actively balanced amomgmmunity membersThis principle
is intended to grapple witthe emergenthallenge®f social justice, likairban
splinterismor ruralurban conflicts

The demands for energy democracy are closely connectetheithderlying
ideaand toolsadvocated byhe energyasa-commons scholarshigoth of them focus
on social control of energy as the means to counter global commons problems, e.g.
climate change, ano strengthen community trudut, energyasa-commons can
complemento the notion and tools of energy democrdnyaddition to conceiving
community memberas prosumers or empowering them to control energy systems, the
DEDET framework unérscores the property of comnvegalth underlying energgs
acommonsThe idea of coomorwealthspecifiesthat energy is not a mere private
property @ acommodity but a commowealth owned and created by community.
Here, community is not just defined by a certain spatial scale, such as a small town, a
country, or global society. In fadhere can be many overlapping communities in a
place(Walker et al., 201Q)community can be definday a wide range of criterium
such as place, relationships, shared interests, or collective political p@heavis &
Wandersmanl990) In this study, community is conceptualized by all these aspects.
This implies that rural and urban areas can be connected by community. This also
means that communal spirits and responsibilities for commons should be shared
among the currentnd future generations.

In general, ommons are referred to aatural resources (e.g., forests, fisheries,
water bodies, ocean, or atmospheyat, commons can be defined and conceptualized
in a broader manner. For instance, it can inchkamtzal or cultwal resources (e.g. local

knowledge, academic knowledge, culture, genetic naddgglike seeds) (Ostrom
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2015; Buck, 1998). Human settlements, likege citiescanalsobe considered
commongHarvey, 2012)As these charaatstics imply, along with a lexicon of
commonsassociated termspmmons or commoning underscorescatied relations

or the understanding of the natig@ciety relation. Hence, the valuBke community
trust and commomealth, are recognized as the miagportant elements in the concept
of commons.

Contrary to dominant ideas of market liberalism, commuasedapproaches
seek Anoncommodi fi ed nf{EedAngelis,2@3,p.8) fi I | soci
Discourses angractices based on marlateralism have displayed a steady and
intensive exploitation of ecosystem services and social knowledge (e.g. cultural
heritage, indigenous knowledge). Often people, especially the vulnerable, are
displaced or their lands are passessed under the guise of national economic
development or for the sake of benefits for the privileged. To the contrary, commons
based approaches recognizecatedcommonpool resources (oratural resourcess
a commomvealthheld orcreated byyommuity membersr communitiesThis
implies thathe commowealth needs to bequitablyshared byyommunity members
or communitiesin this context, commorsasedapproachebave the potential to
promote participationf community membersr, morebroadly, participatory and, to
some extent, deliberatidiemocracyDe Angelis, 2003)Hence,many scholars have
emphasizethat commonsasedapproachebave the potential to provide useful
analytical and strategic means to addresgemporary governance challengesing
from energy systems and enhance both ecological sustainability and social equity

(Ostrom, et al., 2003; De Angelis,@®) Byrne, Martinez, & Ruggero, 2009;
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Eizenberg, 2012; Byrne & Taminiau, 2015; Moss, Becker, & Naumann, 2015; Becker,
Naumann, & Moss, 2017; Harvey, 2082)
The notion of commons does not just refer to a static or specific space,
material, knowledge, relation; but, it also indicates dynamic and ongoing social
practicesThere exist constant struggles and contestations over cominahs.
incumbent political ad economic realnthere are powerful forces seeff to
commodify commonand gain private gairsolely for themselve€n the other hand,
there aralsoforcesagainstsuch activitiesSometimes, the latter groups take a further
step to creatsome new cmmonsor open a space fthe commonsin this sense, the
politics of commons i s const (Hareegy2045 soci al
p.73) These Acommoni ngod practiecaled are const .
commalification measuresThis natureof commonscancreate a condition by which
communities engage in the processes of social production of the common good.
Particularly, commonsanprovide a platform on which the socially marginalized
and/or the economicallyoor can mobilize themselves or join comntyigroups to
demand foa commonwealtheconomy In this vein, commons caaisoplay aviable
role in addressing issues of inequatyd democrac{Eizenberg, 2012, p. 779)
All things consideredgnergyasa-commonscanbea useful tool to
democratize energy systersd address issues of inequity. Indeed, aften citedin

a good portion of the research literature on energy demoasagyiseful todbr that

® There are heterogenous strands of research on the commons. Becker and his
colleagueg2017) offer a literature review of commons research and, thus, can be a
useful source for understanding various conceptual and methodological similarities
and differences of these studies.
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purpose Schdars seekingpotentialalternativego contemporargrises(e.g.climate

chang@ have maintained that energy issues be governed from a commons standpoint
(Byrne et al., 2009; Byrne & Taminiau, 2015; Moss et al., 2015; Becker et al., 2017)
Contrary todominantideas of commodification and privatizatighenotion of
energyasa-commonss predicated on the standpoint that energy is a non
commodified resource open to all and, thus, should be controlled by communities for
the sake of the common godgommunty membersespecially the vulnerablbave

been virtually disenfranchised their democratic rights to choose and use energy. Yet,
the DEDET Frameworkembodying the principle efnergyasa-commonsamay

provide them with epistemological and pragmatic means to reclaim their rights to

energy.

4.3 Energy Resources and echnologieswhich Can Be Considered forDEDET
A successful energy transition requires substantial public engagement. Some
have pointed outhat technological afactsandmaterialg(or resourcesould play an
important or critical role in creating and expanding public support for a certain issue
or policy. For example, Ryhaug et 2018)argue, drawinghe theory of material
participation, that sustainable energy technologies, like solar panels, can serve as an
intervening toofor building new energy practices which could foster the creation of
energy citizenship and, as a result, the realization ofjgriensition Kuzemko et al.
point out that th@atureof energy governands highly associated witthe choice of
energy resourceslong with the modes of political institutioisuzemko et al., 2016).
Keepingthisin mind, this study identifiegchnological options that can
supply lowcarbon energandreduce energy consumption, including renewable

energy supply (RES) technologies and energy conservation and efficiency measures
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(ECEM)s. However, some of these optidns.g. nuclear power, cleaoal and large
scale renewable power generatioare being debated over whether they must be
included in a portfolio of alternativenergy supply technologies.

In this study, ECEMs and distributed renewable energies, often cited as
sustainable energy, acensidered as energy sources applicable tOEHRET
framework Sustainable energy is considered much cleaner and safer than fossil fuels
and nuclear poweilhe lifecycle GHG emissions from sustainable energy sources are
much lower than those from convemtal counterparts. Sustainable energy systems
can also provide several social and economic benefits to local communities. In
conventional energy systentgmmunity membergypically pay bills for energy
services to IOUs. Herepommunity memberdo not geerally have opportunities to
accrue economic gains in line with revenues of these private utilities. In sustainable
energy systemgommunity membersan have greater access to power generation and
distribution. For instanceommunity membersan also jai local cooperatives or
subscribe to community solar projects. Economic benefits from these activities are
expected to grow due to continuously falling costs of PV. Levelized costs of electricity
(LCOEsSs) studies show that PV has become-efisttive compeed to conventional
energy counterpar{dazard, 2016; US EIA, 2018)

As illustrated in Figure 8, which several lowcarbon and lowisk energy
technologies, including PV, have lower or competitive LCOEs compared to
conventional energy technologies. The latest EIA ref2@8)shows that the cost
competitiveness d?V has continuously enhanced. The LCOE of PV reached
$49.9/MWh (2017 USD), down from $66.8/MWh (2016 USD) a year ago. The cost

competitiveness of PV is expected to grow further due to several factors, such as lower
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module price spurred by technologicahavation and soft cost reduction through

streamlining secalled PII (permitting, inspection, and interconnection) processes.
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Figure18. Estimated LCOE (2017 $/MWh) fddew GenerationSourcesEntering
Service in 2022

Note: The graph is adapted from Byrne et(2018)who used the 2017 EIA report.
Byrne et al (2018) calculated the LCOE for energy efficiency by referencing
Hoffman et al(2017)which estimate the weighted average total cost of saved
electricity as $0.046/kWh for 20 states in 20P913. Byrne et al. (2018) corrected
the energy efficiency data with an Automatic Energy Efficiency Indicator (AEEI)
of 0.75%.

ECEMs are another importasustainable energy sourcEsergy conservation
can be referred to as fAreduci n@.SEPA, goi ng v
20107 wher eas energy efficiency can be define
restrictingthegr owt h i n e n e (IEAy2016a) BCEMangs impliecby
the definition, have the potential to significantly contribute to deep and equitable

decarbonization. &ling energy intensity (i.e. energy consumption per un@bDP) is



cited as a major cause of the recent flattening of global emelgted GHG emissions
(IEA, 2017a)

ECEMs are also considered the cheapest energy sources. The LCOEs or the
costs of saved electricity (CSE) for ECEM£#&imated to be close to $0/MWh (low
end) or $50/MWh (high endMolina, 2014; Lazard, 2015; Hoffman, et al., 2Q15)
ECEMs remain vastly untapped energy sources as can be supported by an array of
potential assssment studiéS.For example, the US DOE has compiled more than 70
state and local energy efficiency potential studies. Having been published between
2007 and 2015, 84% of these studies have found that average annual potential savings
rates, either econamor achievable potentials, are higher than(W% DOE, 2016)

The American Council for an Enerdfficient Economy (ACEEE) carried out a meta
analysis of 45 electric and natural gas energy potential studies, which weregablish
between 2009 and 2014, and found that the median values of average annual
achievable savings for electricity and natural gas were 1.3% and 0.9%, respectively

(Neubauer, 2014)

10 In general, there are four types of energy efficiency potential analysis, including the
three types mentioned above and progmotential. According to the & National
Action Plan for Energy Efficiency Leade
efficiency potental studies facilitated by theRJEPA and DOE, technical potential
refers to Athe theoretical maxi mum amou
efficiency, disregarding all neengineering constraints such as esfééctiveness and

the willingnessofendi s er s t o adopt the efficiency

potenti al i s defined as Athe subsed4 of
effective as compared to conven@bsupplyside energy resourc@fJS DOE, 2016)

Achievable potenti al refers to fAithe amo
realistically be expected to displace assuming the most aggressive program scenario
possibled whereas program pot entsiblal IS

given specific progra®@SbAQEN20li6)ng | evel s a
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ECEMs are also widely considered that they can bring positive impacts on
communitiesod6 econ(Ribeyo, « al.d?201&)fable7 summanzes t

some of the major benefits of ECEMs identified by recent studies.

Table7. Major Benefits of ECEMs

Type Benefits

Enhance energy independence or-sgiince by reducing

exposure to energy price volatility
Energy

Security

Increase the capacity of supplying energy when emergency ¢
disasters occur bgecuring backup power from efficient electrig
power system (e.g. CHP and microgrid)

Reduce carbon emissions by helping communities use less 0
avoid carbon intensive energy

Environmental _ :
Reduce air, land and water pollution that could help local eco

more sustainable

Spend less money on energy and use the money saved for
investment in efficiency improvement and/orgite renewable
Social and energy generation installations

economic Create jobs and local businesses (e.g. ESCOs), which tends
retain economic values within the community involved

Improve indoor air quality that could reduce health risks

ECEMSs encompassdiversityof activities and technolagal measureand
can be applied to every soemnomic sector. They include, larenot limited to,
energy efficient transportation, transitientedregional orurban development, energy
efficient buildings, district energy systems, and green infrastructure. §tbte
possiblemeasures and activities that can be applicabheatioy fams of institutions,

including large cities



Table8. Examples oECEMs thatCan beApplicable toDEDET

Measures Key Characters anBxpectedenefits
A Efficient- and conservaticoriented transportation modes (e.g
public transit, shared cars, community bicycles, etmsave
Energy costs The costs saved can be usedother purposes (e.g.
efficient infrastructure improvement or social welfare).
transportation] A Canreduce carbon emsions and other air and water pollutant
A Various transportation modes help communities cope with
emergencies during humamade or natural disasters.
A Transitoriented development (TOD) is an approach to
Transit deve!opment_and land use pIan_n_ing_that involves mixing _
oriented housing, retail, and other amenities in walkable areas within

development

half mile of public transit facilities or hubs (MPC 2015).
Communitiescan become nre locationefficient, thereby
reducing thdransportatiorrelated energy use.

A The buildings that have highly insulated andszialed
envelopes create more livable and comfortable indoor condi
during hot and cold weathseasons, helping occupants spenc

Efrf]ii:gzt !ess money on energy. Particularly, these measgres help lov
buildings income households save money on energy and instead use
saved money on other vital daily necessities.
A These improved indoor conditions can help vulnerable
popuhtions (e.g. elderly and infants) stay healthier.
A Help reduce electricity peak loads by using waste heat and/(
District heat energy storage
energy A These systems can use local fuels including biomass or was
systems materials (especially, tree trimmingad other waste wood) to
supply heating, cooling, and electricity.
A So-called green infrastructure can save energy while carryin
routine tasks. For instance, combined sewer systems are
Green designed to cut the amount of stewatertypically being
. processed at conventional water treatment facilities, as a reg
infrastructure

reducing energy consumption (CNT 2010). Evaporative cool
from vegetated forms of green infrastructure can lower indog
surface temperatures, as a result saving en€@iy 2010).
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Battery storage may also be considered a means to support the resilience of
urban energy systems. Large urban greash as Seoudre vulnerable to power
outages. Urban infrastructure networks cannot properly operate watbtalile
supply d electricity. In case of outages, battery storage can help maintain, at least,
critical infrastructure. The role of battery storage in this regard can further be
expanded as the likelihood of occurring a power outage is expected to grow due to
worsening tmate changéMichelle & Clemmer, 2014)

Hybrid forms of solar panels and storage can address several challenges that
large citiedace. As indicated in the previous paragrdplge citiescan enhance the
resilience of theipower systems by balancing the supply and demand of electricity
through battery storages. Unused electricity generated from solar arrays during the day
can be saved into batteries and discharged for-tiglet power consumption or,
sometimes, during outagieStorage can also hdfrge citieseduce their peak
consumption levels, thus contributing to grid balancing or reliability.

Households and smadkale businesses can save their electric bills through
smallscale solaplus storage. Unused electricitgrgerated from solar panels can be
saved into a storage, thus lowering electric bills. Large power consumers in urban
centers can save their electric bills through battery storages since it allows them to
avoid peak demand chargé®ark & Lappas, 2017)

Storage prices are experiencing rapid declines. The cost of lithium ion batteries
is down to less than $200/kWh in 2017, compared with almost $2,000 in 2008
(Sunrun, 2018)The costs of solar panasd lithium ion storage both have

substantially declined over the last decésenrun, 2018)
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Lastly, microgrids can be a useful electricity infrastructure for urban energy
systemsMi crogri ds r ef er r e tcomnextséldcteddailtingpamdve r gr
facilities to distributed energy supplies, such as district heating and cooling, solar
photovoltaic systems, (Rilinndetat, @5 g.g3Pset or age ¢
definingbenefitof themicrogrid is its capability to backp conventional grid systems
during power outages. It allows microgrid to play a pivotal role in urban centers by
supplying power to critical facilities and infrastructures (e.g. hospitals, wastewater

treatment failities, or fire stations) without any disruptions.

4.4 The Need for an Operationalization of the DEDET Framework

Chapter 4 outlingthe key principles underlying the DEDET Framework and
discussed possible sources and technologies applicable to the DEDEWndkm
This chapter argukthat deep and equitable decarbonization and democratic
governanceould betheguidingprinciples that can form alternative approaches to
sociaecological problersolving and governing energy systems. Figure 19 provides a
summaryof thetwo principles andhekey elementsinderlying them

As indicated in the opening section of this chapter, the DEDET framework is
intended to offer a basic platform as a starting step to build up an integrated tool. It
serves as a basis of movitggvard an integrated, multriteria framework that can
address the interrelated challenges of deep decarbonization, equitable distribution, and
democratic governance. The dissertation does not intend to provide a definitive model
encompassing all relevaissues or detailed guidance on assessment metrics, such as

scoring methodologies.
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Deep Decarbonization

Key
Challenges Energy Justice Democratic Governance
ngg;{)‘;‘:}g&giﬁ‘ble Democratic Governance
. * Key ideas underlying this principle

* Requires both deep and
eql?itable decarbofization are energy democracy and energy-
of energy-based emissions, A5-a-COMmMOns o
calling for the target that * Energy democracy calls for citizen’s
meets both sustainability epgagement in policy-making and
and equity criteria (e.g. 3.3 citizen’s control of energy

DEDET production and consumption.

o tons per person per year
Principles target). * Energy-as-a-commons is the means
to restore community trust and
create common wealth.

Large- and high-risk
technologies may meet the

‘deep’ criteria, but often * Practices of “commoning” open a
cannot meet the ‘equitable’ public space for political

criteria, thus failing to engagement in the issues of
satisfy the DEDET sustainability, justice, and
Framework democracy.

Figure19. Principles Underlying thBEDET Framework

The next chapter explains a way to operationalize the DEDET framework. An
operationalization of aonceptual framework is important, or even pivotal, in the
development of an integrated tool because it can serve as a useful evidence showing
conceptual soundness and, to some extent, empirical verifiability of the framework.

There are, at leagdtyo aspets that should be considered in a discussion of the
operationalization. First, a success of the DEDET framework can be measured by its
applicability or acceptability. The framework needs to be applicable to or acceptable

by a large and diverse form eheagy transition alternatives amastitutions. The
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target institutions can be geographical regions, such as countries, states, cities, or
specific agencies, such as intgvernmental organizations or multinational
corporations.

Secondlyaset of assessmeariteria need to be developégdhe framework
has broad, or even universal, applicabilifyie guiding principles identified in this
chapter should play a central role in the assessment of an energy strategy or a policy
framework. But a more detailedtsd# assessment criteria or questions are needed to
effectively capture thdetailsof the energy transition alternative. As indicated above,
this dissertation does not intend to offer a final and definitive version of an energy
governance framework. Thewklopment of an integrated framework would rather
need a deliberate and systematic engagement by a wide range of stakeholders. The
major role of the DEDET framework is to serve as an open source that can be used by
key stakeholders, such as interdiscigiinresearch communities, policymakers, and
citizens seeking to research integrated approaches or shape energy transition policy to
address the three challenges, in building up an integrated assessment tool. In this
context, this dissertation offers six DET criteria in the next chapter as a starting

step.
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Chapter 5

OPERATIONALIZING THE DEDET FRAMEWORK

Chapter Horoposesix criteriathat can be used astool for assessing
sustainability, equity and democratic governance in the pursuit of deep
decarbonization. Theseiteriaare referred to here as the DEDETfiteria Thecriteria
are not regarded complete or sufficiently specific. They are intendeglore the
potential of the DEDET framework for further investigation into the possibility toward
an integrated framework.

Thedissertationdentifieslarge citiesas important institutional hasfor the
DEDET framework developmen#\s aform of key moden institutions large cities
are arguably most responsible for a range of global problems posed by energy systems
while being important sites for policy innovation and democratic movements. The
expected roles darge citiesare further highlighted by agwing body of research on
the potential of urban commoning and polycentric governance approaches in

addressing the interlinked challesgef energy and climate change (see Section 5.2)

5.1 DEDET Criterion, Possible Questions, anBerformance Benchmarks
Figure 19 presents a list of DEDEUTriteriaandpossible questions that can be
used to assess the governance framework and policy progress of urban energy

strategies. In this sectiofyrtherexplanationgboutthe questionare explained
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DEDET 1. Deep and Equitable Decarbonization
Principles || 2. Democratic Governance

-

1. Deep and equitable decarbonization target
“Is there a GHG reduction target? If so, does it meet the principle of
deep and equitable decarbonization?”

2. Deep and equitable decarbonization policies
“Is there a sufficient diversity of policy and technology alternatives to
address the challenge of deep and equitable decarbonization?”

3. Participatory and deliberative forms of governance
“Are there systematic forms of institutional transparency and openness
that enable community members to be clearly informed of the benefits

DEDET and costs of proposed measures and participate in the decision-making
Criteria process?”
and 4. Commons-based strategies delivering a commonwealth economy
Possible “Is there a sufficient diversity of policy and technology alternatives to
Questions enable citizens to control their energy needs and create a commonwealth

economy?”’

5. Measurement, verification, and communication
“Is there a comprehensive system to measure, verify, and communicate
the implemented policy or technology measures?”’

6. Research infrastructure to support the development of DEDET
strategy
“Is there a research infrastructure to support the design, implementation,
and evaluation of DEDET policy and technology alternatives not using
conventional energy?”’

Figure20. DEDET PrinciplesCriterig and Questions

5.1.1 The 1stCriterion : Deep andEquitable Decarbonization Targets
Thefirst criterion of DEDETseeks tassessvhether an energstrategyhas &
least ondarget to reduce energpased emisens in asustainable and equitable

manner. Some studies can be identified as useful references in this vein. For instance,
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Byrne and his colleagues (1998) have estimated a sustainadmidyequitybased
GHG emission raté 3.3 tCQe of GHGs per persqguer year. This target, they argue,
embodesbot h ficli mate sustainabilityo and dAcar
country or person to reduce the current level of GHG emissions to 3.8 (@O
person per yegByrne et al., 1998, p. 337Byrne anchis teams have also pointed out
in the subsequent studies that the rate must fall to 2 tons per capita per year by 2050 as
the world population is expected to increfBgrne et al., 2008; 2012)

Other studies, which integrates the equity principle ird#helopment of
GHG reduction targets, also show targets close to those of Byrne et al. For instance,
C40(2017) a network of the worl ddés | argest ci
changeuyses the contraction and conversmethod and integrates the principles of
equity, responsibility, and capacity in the development of the GHG reduction targets
for C40 cities. Tky estimate that the per capaiaission of a C40 member city must
drop from over 5 tCO2e in 2015 to 2.9 tG&X2y 2030.

The comparative analysis between the sustainable GHG emission rate (3.3
tCOe) and the 2015 global per capita GHG emissions (4.9e0{ustrates that the
world falls behind with respect to lorigrm sustainable levels of GHG emissions.
When t comes to top GHG emitting nations, this gap widens dramatically. For
instance, the per capita GHG emissions of the two largest GHG emitting nations, the
United States and China, in 2015 were 16.07-.8C8nd 7.73 tC&®, which are far

greater than 3.3 tC&e per capitél. As these two countries account for 43% of the

11 Per capita emissions for both tbeited Statesind China are available at
Emissions Database for Global Atmospheric Research operated by the European
Commission Joint Research CenteDGAR, 2017)



total global GHG emissio#3 the wide gaps in per capita GHG emissions indicate
that the global GHG emissions will not decrease enough to address climate change in
a timely mannerUnder this famework, some countries must reduce their GHG
emissions significantly. To the contrary, some countries may be allowed to increase
their GHG emissions. This mechanism ensures every country to make an equitable
contribution tatheglobal fight against climatchange. At the same time, the deep
decarbonization target can be met in a concerted manner.

In brief, this criterion seeks to understand ifassessment objelscasmultiple
absolute GHG reduction geaHere, multiple goals can include a shomedium,
and/or longterm goalsThe geographic scope of the goals (at least, two of them)
should cover the entire areaanf assessmewbject.lt is also important fothe

emissions reduction godis be on tack to meet the 3:®ns requirement

5.1.2 The 2nd Criterion : Deep andEquitable DecarbonizationPolicies
This criterionasks whether there @ssufficient diversity opolicy and
technology alternativesdesigned to reduce energgsed GHG emissions in a
sustamnable and equitable manner. In general, energy saved from energy conservation
and efficiency measures (ECEM)s and renewable energies are referred to as

sustainable energy®. ECEMs are recognized as nearly z@mission energy sources.

12 As of the end of 2015, China and ttgeited Statesaccount for approximeaty 29%
and 14%, respectivellivier, JanssenMaenhout, Muntean, & Peters, 2016)

13 Here, sustainable energy refers to energy sourceteandological options that can
be applicable to the DECET Strategy Framewtirknustbe noted, howeveraeh

large cityhas unique conditions and, thus, can design sp#eific policy and
program that can support the goals of deep and equitable decarbonization.
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In effect, they savenergy consumption and, as a result, cut enbaped GHG
emissions. IEAasfound that energy efficiency improvements since 2000 have
avoided energy consumption by approximately 12% in 2016 and points out that it is
one ofthe major source®r the reductin of GHG emissiondEA, 2017c) As shown

in Table9, GHG emissions during the lifecycles of renewable energy technologies,
such as solar or wind power, are much lower than those of conventional energy
technologies, such @a®al or gas combined cycle technologies. This indicates that a
large deployment of sustainable energy technologies has a significant potential to

reduce GHG emissions.

Table9. Lifecycle GHG Emissions of Selected Energy Sources

Selectecenergy source Lifecycle emissions
(gCOeq/kWh)
Nonrenewables| Coal 820
Gas Combined Cycle 490
Nuclear 12
Renewables Solar PVi rooftop 41
Solar PVi utility 48
Wind i onshore 11
Wind i offshore 12
Geothermal 38
Hydropower 24

Note: Lifecycle emissions can vary depending on measurement assumptions and
methodologies. The author used IPCC data to create the table above. This table only
includes selected information and further information is available at IPCC website
(Schlomer, et al., 2014).ifecycle emissions in this table represent median values
(Minimum and maximum values are also included in the IPCC report.

Solar city strategy can be considered as a useful means to help achieve a deep

and equitable decarbonization in an urban context. Byrne (@04l6; 2017b; 2017c)
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have shown that theolar city development can be an efficacious measureléoga
city to realize the goal of deep and equitable decarbonization. Fifjutes?rates that
the cityscale deployment of PV iarge citiescan produce a sizeable amount of
electricity, redumg the use of carbemtensive electricity. For instance, Los Angeles
can meet more than 60% of the total annual electricity consumption through a city
wide deployment of rooftop PV. This solar city strategy can also allow citizens to
financially invest n the project development. It provides them with an opportunity to
not only share the responsibility for GHG reduction. It also allows them to reap
economic benefits from the power generation activity that has been almost exclusively
monopolized by a fewampanies.

100

90

80

70

San Antonio
60

50 Chicago

40 New York

30
Munich

20

10

PV production of the total electricity use (%)

London

500 700 900 1100 1300 1500 1700 1900 2100 2300

Annual average insolation (kWh/m2/year)

Figure2l. PV Electricity Productionof the Total Electricity Use bySelectedLarge
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Note: The graph above is+&eated fronthe following reference. Sourcare solar

cities feasible? A review of current researf®@yrne, Taminiau, Seo, Lee, & Shin,
2017c)

12C



Under the right policy conditionsplar city strategies are considered a means
to support energy needs of ldermoderate income (LMI) households. In general,
these householdscnot afford to solar energy partly due to the types of residential
buildings, housing tenure as well as upfront installation cost. Yet, a recent study
reports that solar technical potential from the LMI income group in the United States
accounts for 42%fdhe total US residential potentigdigrin & Mooney, 2018)More
importantly, the study finds that rooftop solar generation can offset 33% of LMI
electricity consumption. With proper incentives and business models, theoffeerdy
such technical potential may be realized to support both LMI households and, to some
extent, rentaproperty owners.

In brief, the second criterion seeks to understand if an energy transition
alternative, or an assessment object, has a diversdigtiohs, such as public policy or
technological measure, to reduce GHG emissions. Besides, all the actions need to use
sustainable energy as the key tools in the pursuit of deep decarbonization. Sustainable
energies include, but are not limited to, thevysion or use of renewable energy or
energy conservation and efficiency measures. This requirement seeks to understand
whether sustainable energy is considered a preferred option to conventional energy

when it comes to the challenge of deep and equitidalarbonization.

5.1.3 The 3rd Criterion : Participatory and Deliberative Forms of Governance

This DEDET criterion asks about whether there are systematic forms of
institutions within which community members, or citizens, can actively participate in
the decisiommaking process and can be informedh&fbenefits and costs of proposed
polices The modern political and institutional arrangement tends to highly constra

human rights to participatory and deliberative democrhoften prohibits the
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community members from engaging in the decigimaking process, not offering an
appropriate procedure enough to integrate their needs and cormgrnsis
important thathe membersxerciseheir political rights to decide energy provision
and use.

There are several reasons thatipgatory approachesust be ensureid the
decisionmaking procesgrirst, the conventional governance approach is conceived as
rigid and,thus, not responsive enough to adequately address contemporary social
environmental problems such as climate change. Several contemporary global
problems are characterized by high uncertainty, complexity, and pervasiveness. These
problems ar@ftenvery ste-specific as well. For examplelimate change affects
every country while the type and magnitude of its impact is diééerogeneous
among countries and regioMdodern problems are also highly interrelatBde to
these charactsrmodernchallengesan be more effectively tackled by flexebhnd
polycentric approaches rather thaemtralized andnesizefits-all approaches.

Secondly, the importance of participat democracys underscored by the
nature ofsustainablenergy technologies. Characteril by ICFbased, distributed,
and modular systesnsustainablenergy technoldgswould needhe role of the
community members’he membersan install PV panels on their rooftops and
balconies. Buildings in one block or district can be connected through a microgrid,
which enables them to share electricity within the network. The reliability of the
microgrid can be further enhanced by IB8auseit allows a collective gathering and
distribution of information on energy supply and demand.

Thirdly, the participatoryecisionmakingcanaddress issues ehergy justice

morenimble than hierarchical approachhere is much evidence that the bésdfom
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energy systems are mostly reaped by certain interest groups while the burdens and
risks are mostly borne by the politically and economically powerless. Typically, these
powerless rarely could offer their voice. There is less possibility thatdheice is
accepted or integrated into policy. Hence, it is important to ensurtnéhatembers
especially those most affected by the policy, participate in the decisa&img

process.

Lastly, the participationof community members critical in achieing policy
goals.A growing body of researchers find that civil society play an important role in
the transformation of energy infrastructure through support for and pressure on
gover nme n(Robirachep & $pattt, ¥014n the domains of energy and climate
changecommunity memberare accountable for global GHG emissions as their daily
activities are highly reliant on carbamensive sources of energy. C40, who analyzed
the GHG inventories of 30 large cities in the woftdynd that more than 50% of a
| arge cityodos GHG datsmesslentialoanddraneportatgon secotse f r om
(C40 and Arup, 2017 his suggestthatthe memberglay a significantrole in
adding GHG emissions into tlamospherdt also means that theparticipation is the
central element taddressing the challenge of deep decarbonization

There are various meatisat can be considere¢hen it comes tparticipatory
approaches the design and implementation of aresgy strategy. For example, it is
important to ensure the presencel&representativesf the members the highest
decisionmaking body such as an advisory board or a steering comniittee.
membersan also work witlpolicymakers and professionaldiorsin monitoring

andverifying the procedure and resultsasf energy measure
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In brief, this criterion seeks to understand if there is a systemic decision
making system within which participatory and deliberative process is ensured. A
decisionmakingsystem can be considered systematibefe are systematic forms of
institutional transparency and openness that enhbleommunity membets be
clearly informed of the benefits and costs of proposed measures and participate in the
decisionmakingsysem There should also be at least one policy that community
members have played a key role in designing it, or them if more than two policies, to
reach the outstanding level. This requirement seeks to understand whether the
decisionmaking system works. @amunity members can take part in the policy
making through a diversity of approaches. But, it is crucial to make a policy that can
serve for public good and community members, which requires incorporating the
needs of commity members in the design of thelicy. Lastly,the third criterion
requiresf there is a mechanism where the needs of the energy poor are systemically

reflected into policy making.

5.1.4 The 4th Criterion : CommonsBasedStrategies Delivering a
Commonwealth Economy

This criterionasks aboutwhetherthere is a sufficient diversity of policy and
technology alternatives to enaltleo mmu n i t yto coetrol bheirresergy needs
and create a commonwealth econolgder the dominant modes of energy systems,
communi t yorotiegemdare largelyreated as energy consumers. Produced
mostly by monopolistic or oligopolistic energy companies as commodities, energy
products and services are delivered to them through an extensive infrastructure
network. Within this system, there is rarely a spacéhfem to choose a source and

type of energy. Energy companies, to the contrary, tend to choose the source of energy

124



and technological artifact that could bring them the highest profits, not a way to
protect the Earth and the future generations.

The DEDET famework to the contraryidentifies the idea of energgsa
commons to be a useful tool to address the challenges of climate changeitadues
distribution This idea suggesthat community membeise accountable for issues of
environmental degradaticand social inequity arising from energy provision and use.
As a growing number of people recognize energy as a commons and ethbrace
sense oaccountabilityfor the Earth and the future generatioiine possibility to
enhance the lonterm socialecolayical sustainability will likely increase

Recognizing energy as a commons, not a commodity, can enhance social trust
(Melville et al., 2017; Byrne & Taminiau, 2013 rofit-seeking energy companies,
often under the auspice of the central or lgmalernment, tend to develop energy
projects, such as construction of a lasgale power plant or higioltage
transmission towers, without obtaining informed consent from indigenous residents. It
often creates distrust of the governments as well as thpatues. Sometimes the
indigenous town is split over monetary incentives offered by the governments or
energy companies, slipping into a feud among neighbors. To the contrary, community
trust or social solidarity can be enhanced if energy is recognizedasmons, not a
commodity provided often exclusively by large energy companies.

Besides, the idea of energga-commons can create a space wilikee
members of societiellaborate with each other to produce energy for themselves.
Especially with the agent of costcompetitive sustainable energies, such as solar

power, a group of citizens can install a solar array and produce electricity. There are

12t



already commonbased strategies, such as solar cooperatives and community solar,
that have flourished in amy parts of the world.

Communityowned transport schemes may also be considerethtnce
community trust andreate a commonwealth economy. It is argued that a primary
means to reducing GHG emissions in the transportation systems is to change the
individual use of privatelpwned motor vehicles to less polluting transport options,
such as using public transport or active transport (e.g. walking or bicy(Gim)er,

2016) In this sense, modes of communityned transportan be useful in making
such a change as they can play roles in the substitution of the private use of motor
vehicles. Secalled democratic financing tools, such as citizen funding, can be
leveraged to procure funding for commuritgsed energy consenatiand

production projects. Policies or incentives to support the poor, such as retrofit
programs, can be an important vehicle to enhance community trust, thus facilitating
participation in a community project.

In some parts of the world, alternative wyilmodels were tested for their
potential to realize the ideas of <citizens
acommonwealtreconomy For instance, Sustainable Energy Utility (SEU) has been
successfully experimented in several jurisdictiongh@United States, including
several cities in Delaware and Pennsylvania and Washington D.C. (IEA, 2016; Byrne
& Taminiau, 2015). Conceptualized based on commonwealth economics and
community utility, SEU seeks commabased and communkiyriented energy
strategies. Particularly, its financing model;aaled Sustainable Energy Financing,
leverages the wealth saved through conservation measures and innovative financing

tools, such as Guaranteed Savings Agreement, to expand energy conservation projects
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and ceate a new renewable energy project at local levels. As a result, economic
benefits largely remain locally owned through forms of money savings and local jobs.
Founded in Berlin, Germany, tiBerliner Energietiscl{Berlin Energy
Roundtable; hereinafter BER) called for thenanicipalization of utilities through the
direct engagement of citizens in the decismaking process. To that end, they
proposed 8urgerstadtwerK Ci t i zens 6 Power UWati |l ity) and
incorporates a number of speculations for empowering citizens to engage in the
decisionmaking process. In a referendum that the Roundtable succeeded in holding
through petition, over 600,000 people voted in favor of the bill, but the referendum
could not meet the required quorum by 21,08Bhough it failed by a narrow margin
due to various factors, such as the challenge of path dependency supported by
mainstream actors, itis recognizedthat e Roundt abl ebs efforts p
role in raisng public awareness of energy democracy as well as climate change and
social inequityMoss et al., 2015)
In brief, this criteriorseeks to assessatfi energy transition alternative has a
diversity of policies or technological measures that could helprtembers of a
society control their energy needs by owning the means to produce energy for
themselves. It is also important to have a diversity of policies that help community
members, including the energy poor, participate in any community energytprojec

Sustainable energies should be used as the key tools.

5.1.5 The 5th Criterion : Measurement,Verification, and Communication
This criterionasks whether there is a comprehensive system of measurement,
verification, and communicatiofMVC) in place. The fifth criterion is intended to

assess whether policy performameenonitored andrerified on a regular basis. Wang



et al.(2012)point out that monitoring and evaluation is a critical procedure to assess

the effectiveness of energy planning implementation. This process ensures whether the
target is on the right track and offers guidance for future planning dirg@tang,

Chen, & Park, 2012)Equally importantly, the moniting and verification results need

to be publicly disclosed. Public scrutiny is important to gain the credibility of the
assessment results and bolsters the legitimacy of the policies. Often, major challenges
need to be publicly disclosed to secure puslipport and come up with the best
approaches to problesolving.

An effective MVC can facilitate a sharing loéstpractice. Fromalong-term
sustainability perspective, the goal of energy transition is to achiegona) and
evenglobal sustainabilly. Hence, it is important to create regional and global
platforms where&eommunities at multiple levels caollaborate on this issue. Using
these platformssommunitiescan support each other by various means, such as
exchanging the best practices.

In brief, the fifth criterion seeks to understand if there is a system in place that
measures, verify, and report the progress of the implemented policy or technological
measure. Besides, the measured progress must be verified by an independent third

party. Thes activities also need to be done on a regular basis.

5.1.6 The 6th Criterion : Researchl nfrastructure to Support the Development
of DEDET Strategies

The last criterion of DEDET seeks to understand if there is research
infrastructure to support the development of policy and technology alternatives that
can resolvehe interlinked challenges of deep decarbonizatiquitable distribution

and democratigovernance. Research infrastructure can include, but is not limited to,

12¢



research institutes (or at least divisions within a research institute) dedicated to these
challenges and interdisciplinary degree programs that offer future scholars and
professionalshe opportunity to earn advanced degrees in sustainability. A-multi
stakeholder forum where all relevant parties can discuss and evaluate policy
alternatives can also be an important element of research infrastructure.

In brief, the sixth criterion seeks assess if there is an institutional form of
research infrastructure that has a sufficient body of researchers seeking to research the
interrelated challenges of deep decarbonizagqguitable distributionand democratic
governance. The institutionadrim of research infrastructure can be a research
institute, a higher education institution, or arhisuse research unit. Furthermore, the
researchers must produce at least two publications per year on the interrelated issues
of deep decarbonizatioaquitable distributionand democratic governance. This

requirement can be a useful indicator to assess if the research infrastructure works.

5.1.7 Summary of the Sx Criteria and Potential Performance Benchmarks

The six criteria presentdukere are developed as alttmassess sustainability,
equity and democratic governance in the pursuit of deep decarbonization although it is
worth reiterating that the criteria and questions are not designed to be complete or
sufficiently specifidn this dissertationTable 10 oférs a list of the six criteria and
summarizes key examples indicatorghat can be considergerformance
benchmarkfor each criterionThe benchmarkaredeployed in Chapter 6 to assess
Seoul 6s OLNPP. The assessmenEDElTs intended
framework can be used as an integratedtmebaluate a diverse types of energy

transition alternatives.



Table10. TheDEDET Ciriteria and Pential Performancé&enchmark

DEDET Criteria Possible Performance Benchmarks/Indicators

1. Deep and A Multiple GHG emissions goals that meet the sustainabiityl

equitable equity-based emissions rate (e.g. 3.3 tons GHG emissions
decarbonization  person per year)

targes

2. Deep and A Has a diversity o#ctivities to reduce GHG emissions.
equitable A The action, if there is only one action, (or all actions, if ther
decarbonization  are more than two) uses sustainable energies as key tools
policies reduce emissions in a deep and equitable manner (e.g.

infrastructurescale deployment of ergyy conservation,
efficiency, and/or renewable energies).

3. Participatory A A systemic decisiomaking structure and process in place tt
and deliberative  ensures participatory and deliberative approaches.
forms of A There is at least one politlyat community members have
governance played a central role in designing it (or them).
A A systemic mechanism that incentivizes the needs of the el
poor to be incorporated into policy making.

4. Commons A Has adiversity of activities using sustainable energy that he
based strategies community members, including energgor households, own

delivering a the means to produce energ
commonwealth community solar, Sustainable Energy Utility).
economy A Has a diversity of activiéis that help the members, including

energypoor households, participate in a community project
using sustainable energy (e.g. efficieanid conservation
oriented transportation modes such as public transit, share
cars, community bicycles)

5. Measurement, A Has a system in place to measure, verify, and discloses the
verification, and  progress of the implemented major policies.
communication A Measures, verifies, and discloses the progress of the
(MVC) implemented major policies on a routine basis.
A Has the measured progress of the major policies verified b
independent party on a routine basis.
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6. Research A There is an institutional form of research infrastructure, suc
infrastructure to  research institte and university, that has a sufficient body of
support the researchers seeking to research the interrelated challenges
development of  deep decarbonization, energy justice, and democratic
DEDET strategy  governance.
A The researchers produce more than two publications on th
iISsue on an annuaébis.

5.2 Large Cities: A Key Institutional Host for the DEDET Framework
Development

Large citiesare analyzed ithis dissertation to explore the potential of the
DEDET framework for use in actual cases. It does not mean that DEDET is designed
or usedfor cities only. DEDET is proposed as an integrated frameworlkthgitbe
applicable to an array of geographical scales, such as global society, countries, or
communities. It can also be a useful analytical tool at organizational levels. An
internationabody or national research institute seeking to address the interlinked
challenges ofhemodern era can be analyzed. Thainapproaches to governinigeir
organizations can be assessed through the lens of DEDET.

Yet, large cities arguably present the gesachallenge to the application of
the DEDET frameworKThey arealso recognized to b&ucialsites for policy
innovation and democracy. The role and importance of large cities are further
underscored by a growing body of research on the potentidbcdur A c o mmoni ngo
(Harvey, 2012pnnd polycentric governance approacf@strom E., 2009; Taminiau,
2015)in tackling the dual challenges of climate change and the persistent reliance on
high-risk technologies-or instanceseveral cities in the world establish a municipal
utility to facilitate their sustainability goal$hese cities chose to create a municipal

utility or expand its roles to address climate change partly because national
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governments are not meeting the nekdecarbonization targets. The city of Seoul
also launched a municipal utility nam8doul Energy Corporatian an effort to fill
the areas that its national counterpart, Korea Electric Power Corporation (KEPCO),
cannot or does not sufficiently address.

In this sensehis sectiorelaborates key characters of large citeelelp
understand why they are chosenmportant hosts for DEDET framework. To begin
with, a briefdiscussiorof historical relations between large cities and modern energy

systemgs offered in the first sectian

5.2.1 A History of Large Cities and Its Relationship with Modern Energy
Systems

Therehave been close relationships between cities and energy systems for
centurieYMumford, 1934) British cities in the early 1800s and other regions of the
world in mid- to late 1800s were transformed by cgawered steam engines
(Mumford, 1934) Coupled with new metalsuch as iron, it had shaped not only
energy irfrastructure within cities but also other critical infrastructures, such as
transportation systems. It had enlarged the size of cities by driving urban communities
to Acoal esce along t he (MumfoedslO3fp.16Then s por t &
expansion of this urban configuration, in turn, induced growing consumption of coal
and, later, natural gas and oil.

The early version of fossil fuddased energy systems also changed social and
cultural norms and praces. For instance, the energy system enabled factories to run
for 24 hours per day, altering labor practices. The spread of rapid transportation
powered by steam engine changed the-eeping method. The widespread eoal

and oitbased urbanization (anddustrialization) had led modern society to form a
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Ami ning civili-izradn orMugionhd 984t th 153; ¢68)a |
Consequential features of early modern urbanization (and industrialization)dmased
the -ficoalregi meo were explosive increases
massi ng o f(Mpnfopulb3d,tp.ile3Bythe mid and late 20th century,
these phenomena had, once again, transfomuoetérn citiesintosc al | ed @A mega
citieso (Droege, 2008).

Energy systems have profoundly shaped the modern urban metabolism, which
in turn has reinforced the institutions and practices of energy systems. This interaction
between urbanization and energgteyns has exerted an enormous influence upon the
current social order and ecosystems. Due in part to this interdependeoakedo
megacities, orlarge cities have emerged. These big cities have played a significant
role in maintaining modern energyssgms by burning fossil fuels and using

electricity generated by steaghectric power stations.

5.2.2 Large CitiesasMain Sources ofContemporary Socio-Ecological Crises
Cities are considered one of the most responsible for globatsoaiogical
problemsCities, includingarge cities account for more than 50% of total global
primary energy consumption and energlated carbon dioxide emissiofiBCC,
2014a) Research estimates indicate that cities account for alffiés of the total
global energyrelated carbon dioxide emissions (Whbitat, 2016). Considering that
large cities typically consume more energy than sralinediumsized cities, these
findings imply thatarge citiesare major contributors to climatbange. In addition,
large citiesn emerging countries such as China and India (e.g. Shanghai, Mumbai,
Delhi, Beijing, Wuhan, Guangzhou, Chongging, Chengdu, Tianjin, Kolkata,

Bangalore, Shenzhen, Harbin, Chennai) are expected to consume growing amounts of
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energy due to population growth and the improvements in living stand#xj<017;

Lund, Mikkola, & Ypyéa, 2015)While severalarge citiesn high-income countries

are reducing their consumption from some conventienargy sources, such as coal

fired electricity and gasoline, and are also slowing GHG emissions, it still holds true
thatlarge citiesn the world continue to contribute significantly to global warming.

Large citiesare also contributing to the failuoé energy systems to meet the demand

for energy justice. Energy systems provide energy services to urban centers through an
extensive energy supply chain replete with an array of cartiensive and highisk
infrastructure, such as thermal power stati@ng. coaffired or nuclear power plants)

and extrahigh-voltage power transmission lines. For instance,-ticed power plants

pollute toxic chemicalé e.g. sulfur dioxide (S¢), nitrous oxide (NOx), particulate

matter (PM)i into the atmosphere, asesult causing health risks to many people,
especially locals residing near those power stafii§oplitz et al., 2017)Extrahigh-

voltage power transmission lines (e.g. 765,000V) and transmission towers (e.g. 140
meters tall) are constructed to transgdectricity mostly generated from the power

plants in rural areas to large cities. These cases elucidate that the energy demanded by
large cities is being met largely at the expense of rural health and the health of

surrounding ecosystems.

5.2.3 Large Cities asKey Venues forDemocratic andJustice M ovements
Large citieshave also considerably proven experiences and capacities in
promoting democratic values. They have traditionally played important roles as
laboratories of democracy. Their cultural, demographic, political, and spatial
characteristics can create opportigstfor municipal planners, often together with

civil society, to experiment with new policiéByrne et al., 2017c).arge citieshave
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also a comparatively strong presence of civil society and are a focal point in which
competing political and economicadlogies are contest¢@erometta, Haussermann,

& Longo, 2005, p. 2010; Betsill & Bulkeley, 200@)here is an additional factor for
focusing on cities: diffusion. Demands for civil rights and democracy, fonpbea

have been mobilized in cities and developed as municipal policies or laws. Some are
emulated by other cities, adopted by national governments, and reproduced in the

regional or global network§aminiau, 2015)

5.2.4 Large CitiesasLaboratories for CommonsBased andPolycentric
GovernanceStrategies

These characteristics lafrge citiesnakethemimportant venues to experiment
with sustainable energy transitifbroege, 2008; Bulkeley, Castan Broto, & Maassen,
2014; Rutherfor& Coutard, 2014; Monstadt, 2007; Byrne et al., 201Rka} further
justified by growing interests in the notions of commons and polycentricity. Construed
as alternatives to conventional governance approaches, these ideas have significant
potentials to pyvide powerful analytical and pragmatic means to identify key sources
of contemporary global problems and allow urban centers to develop feasible
strategies to address challenges that are forbidding a sustainable and equitable energy
transition at local,@gional, and international levels.

The development of a typickrge cityis greatly financed by public entities
(e.g. governments) and private capitals (e.g. construction and financial capitals); yet,
the roles otommunity memberi the formation andmeration of thdarge city
should be recognized. In other worlisge citiesare the results of joint efforts and
should be owned and managed by all stakeholders, including citizens. In this context,

large citiesare ideal venues where commdyased strategies can be effectively
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developed ad, thus, a vast commaealth can be creatédiardt & Negri, 2009, p.

153; Harvey, 2012)Some have demonstrated that comrAmesed tban energy
strategies, such as a largeale deployment of PV panels within city{saled Solar
City strategy) and citizeted movements for utility Fenunicipalization, have
significant potentials tbelp cities to deeply decarbonize enebgged emissns and
enhance sociacological sustainability of the city and beyqByrne, Taminiau,

Kim, Seo, & Lee, 2016; Byrne et al., 2017c; Byrne & Taminiau, 2015; Becker et al.,
2017; Moss et al., 2015)

Polycentric governance approach underscores the importance of urban
commons and bolsters the possibility of commbased urban strategies as feasible
alternatives to conventional approaches to address global challenges. Advocates of
polycentric governanceontend that this approach is more capable of addressing the
dual challenges of climate change and energy trangiBofdthau, 2014; Abbot,

2012; Cole, 2011; Byrne & Taminiau, 2015; AndreSgeed & Shi, 2015; Hooghe &
Marks, 2003; Ostrom, 2010)he mainfeature of polycentric governance approaches

is the multiplicity of scales and stakeholders, allowing various stakeholders at multiple
levelsi particularly actors at local scaleso engage intsategy development and
problemsolving (Abbot, 2012) This nature of polycentric governance renders energy
systems more local specific and democratic. Polycentric governance is also more
capable of creating innovative policies as it may stimulate various policy
experimentations at miple levels, foster collective action, and revamp learning
networks(Goldthau, 2014; Abbot, 2012; Cole, 2018Eence, these properties are
arguably more capable of addressingittierrelatecchallenge psed by modern

energy systems in an equitable and democratic manner.
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Lastly, it should be noted that there are some concerns teqglycentric
approach to addressing global commons problems, like climate change. Some scholars
are worried about the fedadgity of polycentric governance approach, arguing that
various agencies at sutational levels often do not have sufficient knowledge and
resources to initiate and maintain Bosg climate mitigation action.
In fact, this argument was one of the keyiciti s ms of t hled Ber | i no
movements for renunicipalizing energy provision (sééoss et al., 2015)Although
this may be true for some local governments or private sectors, there are many
municipal governments, civil movements, and businesses that have successfully
achieved their targets to reduce GHG emissibosexample, Byrne et gByrne,
Taminiau, Seo, & Lee, 2017dgmonstrateth& ci t yd6s decar(beeni zati
Figure 22)and performancésee Figure 23)ften exceed those of its national
counterpartMore importantly, the criticism of polycentric goventa approach can
be overcome by the fact tHatge citieshave sufficient resources and means that can
contribute to global environmental governance as well as their local environmental

problems.
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5.3 CaseStudy as a Research Methodologip Assess the Potential ahe
DEDET framework

Thedissetation chooses case study asseful research method to explore the
potential ofDEDET FrameworklIn generalacase study can be defined in many
ways. Even the term d@gledefintich. Undertheset conf i nec
circumstances, this study defines a case within the context of focus of i(feattyn,

2015; Stake, 2006)et, it is also important to note that there is a minimum

requirement that aase should be bounded in a physical and temporal manner and/or

by definition and contex{Stake, 2006; Baxter & Jack, 2008; Patton, 20tbdhis

context, this studidentifiesSeoul,South Koregarticularlyt he ci t yds One Le
Nuclear Power Plant (OLNPR)itiative, for a case studYDLNPPInitiative was

designed to address the issues described in Chapter 2, which are endemic throughout

the countryA case study can also provide an appropriate method torexgh

emergent phenomenon, like urban energy transition, as it allows the researcher to
investigate the complexity and uniqueness of the phenomenon or initiative from

multiple perspective/an der Schoor, Van Lente, Scholtens, &irfe, 2016)

As the largesinetropolitan citiesn South Korea, Seoul has experimented with
a range of energy policies to address issues of climate cleguggable distribution
and energy democracy. Notably, BeNPPinitiative is assessed through the lens of
the DEDET frameworkproposed in Chapterahd theDEDET Criteriaoutlined in
Section 51. Since launched in 2012, OLNPP has been positioned as the central energy
strategy in Seoul. Several scholars have reviewed and addhg@stitutional design
and/or key performance of OLNPP and/or its program(s). Although the foci of these
studies vary, they are generally in agreement that OLNPP is an innovative urban

strategy for a sustainable, equitable, and democratic energyitnaByrne & Yun,



2017; Kim, 2017; Lee et al., 2014)his case study also discusses a recent initiative
called Solar City Seoul (SCS). Publicly announced by SMG in November 2017, SCS
aims to install LGW of solar PV in Seoul by 2020. The discussion of8ICiSeavily

rely on three peereviewed papers that | euthored and a technical report for which

| was the primary authom short,the logic of choosing Seoafethredold. First, it is

one of the largest and energyensivelarge citiesn the wotd. Secondthe city has

been active intrying to integratehe principles of energy justice and democratic
governance into its energy framewoflird, the new governmerf South Korea
frequently turns to Seoul to understamidlat National governmenteeed to do.

Key sources of thcase study consist of an array of grey literature, scientific
journals, and sit@isit observations. Numerous phone or email communications that |
have had with SMG (mostly the OLNPP team) are also used for data collettese T
met hods hel ped obtain information publicly
energy strategies, notably One Less Nuclear Power Plant (OLNPP), are well
documented in grey literature including technical reports, conference proceedings,
books, and wb-based information published by Seoul Metropolitan Government
(SMG) and its affiliated bodies, such as OLNPP advisory boards or Seoul Institute.
Some of the information gathered through this process was triangulated through phone
or email communicationg:his study also depends on scientific and peerewed
studies related to the cityds energy strat
conducted with my colleagues are referred to or integrated into this case study. These
include, but not limited topeefreviewed journal articles, conference proceedings,

technical reports.
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Lastly, sitevisit observations and informal discussion helped gain insights and
triangulate some information garnered from literatuteave had several opportunities
to intera¢ with the highlevel officers, including the Mayor, CEO of Seoul Energy
Corporation (SEC), and some managing directors, and several staffs responsible for
daily operations regarding the cityds ener
roles in the dsign and implementation of the energy strategies including OLNPP. |
met them in person, by email, and/or by phone. | have worked with Dr. John Byrne, a
member of Seoul International Energy Advisory Council (SIEAC), in the response to
consultation requestaade by SMG on an annual basis as wedlread-hoc basis.
SIEAC is an advisory body to the City of Seoul (and the Mayor of Seoul) consisting of
12 internationally recognized scholars and field experts in the energy and climate
domain. | have also had &to-face meetings with key stakeholders involved in
Seoul 6s energy strategies, including some
and the Working Committee for OLNPP. The answers to the questionnaire that Dr.
Byrne and | created are also very helgéulthe case study. Composed of ten
guestions, this questionnaire is formulated to understand the key achievements of
OLNPP over the first five years (April 2012April 2017) of OLNPP. A full version

of the questions and answers is available in Appendix A
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Chapter 6
APPLYING THE DEDET FRAMEWORK

This chapterexploreshe potential othe DEDET frameworkthrough a general
application of DEDET tdhreecities and an irdepth case studyf Seoul Three cities
T London, Austin, Freiburg are selected to show theplicability of the DEDET
frameworkat several levelsThese citiesre widely recognized as leading examples of
sustainable energy transitifBulkeley, Castan Broto, & Maassen, 2014; Hughes,
2009; Rohrache& Spath, 2014)The energy strategies or policy frameworks of these
cities are briefly reviewed whether and how extensively their guiding principles are
aligned with the principles of DEDET, i.e. deep and equitable decarbonization and
democratic goverance, and vice versahe brief review will provide aense of
whether DEDET is applicable to cities.

An in-depth study of Seoul is conducted to supplement the brief review of the
three citiesand understand the potentials of the DEDET framework in a more
comprehensive and-tepth mannerThe existing energy policy framework, OLNPP,
is analyzed against the DEDET Criteria which are built upon the principles of deep
and equitable decarbonization and democratic govern@ihedirst two sections of
this chaper present background information on Seoul twedd_NPP strategy These
sectionsare intended tbelpan understanding of the contextual circumstances behind
the launch of OLNPP and prowdite-specific information relevant to this studihe
first secton briefly discusses an overview of OLNPP. The next secti@imeats the

major characteristics of Seoul pertinent to this study, including overall patterns and
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trends of energy supply and consumptibrlso discusses major socioeconomic and
climatological factors that can affect various issues of energy supply and consymption
followed by a review oprevious studies on OLNP the lasttwo sections, an

analysis oOLNPPagainst thdEDET Criteriais carried out and, then, policy
implications are identified as the attempt to understand the potential DEDET

frameworkas an integrated assessment model

6.1 General Application of DEDET to Cities

6.1.1 Background onLondon

As the capital of the U.KLondonconsists of 33 locajovernmentistricts,
including 32boroughs and the city of LondoGomprised of the Mayor of London
and London AssembjyGreater London Authority is administratively responsible for
London.Thec i ttotad population is estimated be 86 million as of 205 andthe
total GHG emissions were 33.9 million tons.

Londonhas been active in responding to the dual challenges of climate change
andenergyNumer ous studies have assessed the ci
generally recgnized the city as a leading exemplar in these fields. For instance,
Newman(2009)notes that London was the firsiajor metropolisn the world that
imposed a&ity-wide tax on car use, scalled congestion taBulkeleyet al.(2014)
analyze energy policy experimefittondon ESCO and municipal PV projetts
conductedduring the previous two Mayors of Londdfen Livingstone andoris
Johnsonand show their potential as key agents facilitating an urbaitéwton
transtion.

London has aolidtarget to reduce citwide GHG emissions by 60 from

1990 levels by 2025. In 201bondonreducectity-wide GHG emissions by 25%
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compared to 1990 level and 33% comparedto 2000 [Ekeé ci t yO s per per s
emission rate has rapidly decreased since 2005. DuringZll53 London reduced

per person emission rate by 24%. If the curdadliningrate continuesr accelerates

partly due to the incumbenhaiveManpdonBahpés =z
person emission rat®uldreach less thathe sustainableand equitable GHG

emission rates in the next few ye@egyure 24).
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Figure24. PerPerson GHGEmissiors for London (20052015)

Note: The data for Londorsiretrieved from London Energy and Greenhouse Gas
Inventory (LEGGI)(GLA, 2018b)

The current government of London initiated a comprehensive set of measures
called Energy for Londoners (Efit) achievehe zero carbon targésLA, 2018a)
One of them iso deploy 1 GW of installed solar capacity by 2030 and 2 GW by 2050.
Londonalso has Fuel Poverty Action Plan that assesses the issues of fuel poverty and
provides activities to suppdtte energy par in the city(GLA, 2018c) These

measures can be considered activities to reduce GHG emissions in a sustainable and

144



equitable manner. The performance of these programs, once a concrete set of data is
available, can be assedssgainst the second criteniof DEDET.

GLA developed_ondon Zero Carbon Pathway Ta#lows possible scenarios
that can meet the 2050 zero carbon tafGétA, 2018d) London grouped
decarbonization pathways into six categofie&mand reduction, heat pump uptake,
new heat networks, solar installations, gas decarbonization, and electricity
decarbonization. The tool displays potential carbon emissions or energy demands
based on select scenarios by each category (Figurgvke it needs to be
scrutinized, the tool implies that London is measuring and disclosing policy progress,
which suggests that Londonds efforts for

appraised.
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Figure25. A captured image of Londafero Carbon Pathway Tool
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6.1.2 Background onAustin

Located in the central area of Texas, the LA8stinis a midsized citywith
the population 0820 thousand as of 261 City of Austin, 2018a)Austin is
recognized as a leadirgy in addressing the challenges of climate change and energy
during the 1990s and the 2006som the 1990s, the municipal government of Austin
established ambitious goals to ued the citywide GHG emissions, such as 20%
below the 1990 levels by 201 created a RPS in 1999, which requires 5% of the
citybdébs electricity to come from renewabl e
though which renewable sources and energy efficiamrg to meet 20% and 15%,
respectively, of the energy demand in 2Q80ghes, 2009)

The City of Austin has reinforced their efforts in recent years. For instance, the
City Council of Austin approved a resolution, adopting the AuUStmmunity
Climate Plan i n 2015sistdanohevendterotGR@ pl anbdés ke
emissions by 205@City of Austin, 2018h)Austin also has the interim targets to 2020,
2030, and 2040. The 2020 target is to reduce thensdtg GHG emissions to 11.3
million tons of carbon dioxie equivalentYet, neither the current level of GHG
emissions nor thimterim targetglo meet the sustainablend equitable emissions
level (Figure 26) The 2050 goaiks, if successful, tbe below thanhe 3.3 tomper
capitg but it cannot meet the firRIEDET criterion.

Yet, there are positive signs that Austin can not only achieve its 2050 target but
also meet many of the DEDET criteria. Although a detailed analysis is needed, an
overview of the positive signs can be described here. First, the CitysthAs
required to regularly monitors and reports policy progress, including its GHG
emissions data. The resolution that adopted the Austin Community Climate Plan

requires the City of Austin to issue seamnual progress reports to the city council
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(City of Austin, 2017)which can greatly increase the possibility to meet the fifth
DEDET criterion. Second, the city has a municipal utility called Austin Energy.

Established in 1895, Austin Energy is officially a municipal depent of the city of

Austin (Austin Energy, 2018a) Recogni z ed -oavwn ead o cuotmmuinti yt,y

served the residents and businesses in the city by meeting their needs of electricity
service{Hughes, 2009, p. 111Jhe fact that there is a municipal utility suggests that

the city of Austin has a certain degree of institutional capacity and infrastructure to

carry out the cityods i mplementattheon pl ans,

policy goals.

20,000,000

18,000,000 sazese

16,000,000 —————Joorrreeesmennsintons

14,000,000

12,000,000 T

10,000,000
8,000,000
6,000,000
4,000,000
2,000,000

2020: 11.3 MmtCO,e (+/- 10%)

2030: 8 MmtCO,e (+/- 10%)

2040: 4.6 MmtCO,e (+/- 10%)

Million Metric Tons of Carbon Dioxide Equivalent

2010 2020 2030 2040 2050

Energy Transportation & Process & Materials & Business as usual Net-Zero
Emissions Mobile Sources Fugitive Emissions ~ Waste Management growth of emissions Glide Path

Figure26. The City of Austinods-Z&edByabad e Pl an
Source: City of Austin2015) Austin Community Climate Plan, p. 5

Indeed Austin Energy is recognizegka forefront of deployingustainable
energy. For instancé,supports 6,250 residential solar energy systems, 335
commercial projects, 44 school projects, and 60 municipal pr@eas October 2017

(Austin Energy, 2018b)They currently operate twapmmunity solar projects: a 185
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kilowatt solar array located atop Palmer Eventst@en Central Austin and a 2.6

MW La Loma solar farm |l ocated adj acent
East Austin. Palmer communisplar array was built and owned by Austin Energy
while La Loma solar farnwvas built by developer PowerFiihe community solar
program supported by Austin Energy can offer the City of Austin a greater possibility

to meet various dimensions of the third &odrth DEDET criteria.

6.1.3 Background onFreiburg

Located in thesouthwestern Germany, Freibutgsa population of around
220,000(as of 2014pand is known for the first communitgd resistance to the
construction of Wyhl nuclear power plant during 19®sce thenjt has been
regarded as a frontrunner in sustainability and urban energy trar{Bitiehler &
Pucher, 2011; Rohracher & Spath, 2014; Fastenrath & Braun,.2018)

The city ha establishe@mbitious GHG reduction targets from the 1990s. For
instance, in 1996 it established a 25 percent reduction goal by 2010 compared to the
1992 level(City of Freiburg, 2011)it currently has two targetas shown in Figure
27. a50 percent reduction by 2030 against the 1992 levelsCiinthte Neutral City
by 2050(City of Freiburg, 2018a)which can meet one of the requirements of the
DEDET first criterion. The city reports that, due to a multituflmeasures, the per
capita GHG emissions have decreased by alB@%t compared to the 1992 level
(11.38 tCQe per capita)Yet, the latest data shows that the per capita emission was
7.97tCOpe per capita in 24 (City of Freiburg, P17a) It is estimated to be 5.5
tCO2e by 2030 and 2.4 tCO2e by 2050, if the targets were to be acfarédd &
Dunnebeil, 2017)What is impressive is that the city reports that it will not be able to

meet the previoutarget, which was a 40% reduction by 2030, and therefore
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establishes a more stringent target. Another strength that often cannot be found in
other cities is that the targets were approved by the municipal council of Freiburg,

suggesting that there is aegter possibility that Freiburg could achieve the targets.

- 30% per person

Transportation l
-50%
Climate
Neutral
Energy
v
I
1992* 2014 2030 2050

* 1992 baseline: 2 million tCO,e

Figure27. Historic GHG reduction achievement and the lgwgn targets in Freiburg
Source: City of Freiburg2018b) Was kann Freiburg fir én Klimaschutz tun? (What

can Freiburg do for climate protection?)

The key tools deployed by the City of Freiburg are sustainable energy sources.
For instance, the city reports that ener gy
gr eat i niQitgof Freiburg, @l7b)t has a diversity of activities to promote
this agenda. For instandég city estimates that it has reduced.@@issions from its
building stocks by 48.7 percent since 198ty of Freiburg, 2018b)ti ni t i at ed A c i
of shortimdiks3&8nhcaernsd t-hereadcdopt edt iGOads one
action fields for its longerm goalgCity of Freiburg, 2018c)Freiburg has expanded
the pulbic transport and cycling networks within the city. The city is recognized as a

Al eader i n sust atrunsafBokbher & Pucher,2@Hr t and | and



6.1.4 Key Findings from Preliminary Studies of Three Citiesand the Next Step

The preliminary studiesf the three cities London, Austin, and Freiburfig

werecarried out teenable a review dhegeneral applicability of the DEDET

framework to cities. The review shows that the three cities, which are broadly

recognized as soalledleaders in sustainability, are meetimgstof the DEDET

criteria (Table 11).T h e

test

of

DEDETO s

applicability

method that is widely used to evaluate performance appraisal or the nature of impacts,

such as environmental pact assessment.

Table11. A preliminary DEDET analysis of London, Austin, and Freiburg

DEDET Criteria London Austin Freiburg
Deep and equitable decarbonization V Vv Y
targets
Degp_ and equitable decarbonization V Vv Y
policies
fitizen participatory and deliberative N/A v vV
orms of governance
Commons-based strategies delivering N/A Vv Y
a commonwealth economy
Measurement, verification, and
communication (MVC) Y e N/A
Research infrastructure to support the
development of DEDET strategy N/A N/A v

Note: This table shows preliminary anay®of applying the DEDET framework to the
three citiesThe results do not provide a complete picture efitistitutional capacity
and measures of each city. It is advised to be understood that the results above are
illustrative purposes only. The check symbglifdicatesthat a city meets the

DEDET criterion whileN/A means that either there is no information publicly
available or relevant information could not be found for the purpose of this

preliminary analysis.

It must be pointed out that this comparative study is prelimiframther

analysis would be neededldapture the institutional forms and activities of each city

as comprehensivebnd indepthas possiblén order for DEDET to fully analyze each
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cityods activity on behalf of the principle
democratic governancQuantitative analysesould also need to beonductedTo fill
the gaps, this dissertation carries out adepth case study, using Seoul, South Korea,

in the next section.

6.2 In-Depth Study of Seoul

6.2.1 Introduction of OLNPP

Seoul, as the largest and busmst in South Korea, exhibits similar
characteristics typically found in othlarge citiesvhose extensive infrastructure
network have heavily reliant on conventional modes of energy provision and
consumption. In this context, Seoul is accountable foryngéobal challenges as it has
contributed to the configuration of conventional energy systems by not only using a
significant portion of the total produced energy and, as a result, generating carbon
emissions. Political and economic powers are also hgiigentrated in Seoul
considering that Seoul is the capital of and the most populous city in South Korea.

On the other hand, it is important to understand that prevailing modes of
energy provision and consumption in Seoul have also been configured bytomne
energy systems. South Koreads energy sSsyste&e
governance approaches and vertically integrated technological network. Under these
circumstances, there $iaeen no substantial energy policy designed by local
governments, includin@MG. Major roles of local governments were to support
national policies at administrative levels. As a result, institutional arrangements and
infrastructure within Seoul are largely shaped by natvade conventional energy

systems.
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In January 2012, the newly elected mayor of Seoul, Mr. Park-$@on,
initiated ameetingamong SMG, civil society, and expettsaddressnajor issues of
energy that Seoul was facinthese issues were particularly pertinentto major
accidents thabothoccurred in 2011 the FukushimaDaiichi nucleardisastetin Japan
andnationwide rolling blackoutsn South KoreaSeveral types ahe public session
were followed, such as workshop and public discus$mApril 2012, Seoul launched
theso-called Ond_ess Nuclear Power Plant (OLNPP). Conceptualized as an urban
energy strategy to replace the existing nuclear power reactor with sustainable energies,
OLNPP was developed to address inequity is
provision and consumption modesd r educe Seoul 6s GHG emi ss
reduce high technological risks posed by a growing number of nuclear reactors in
South KoregSMG, 2014a)

Consisting of two phase®LNPPhas been continuing over the last six years
(Figure B). Key goals of the first phase were to
million tons of oil equi val ent-sufficiec) and i
rate to 5% by 2014. SMG set out 78 projecthmareas afenewable energgnergy
efficient buildingsandtransportation systenjgb creationn the energy sectorkow-
carbon urban restructuringndcitizen-led creation of an energy saving culture
June 2014, SMG declared that Semedomplishedhe reduction of energy usg B
million TOE. Consideringhetarget yeawasthe end of 2014t indicatedthat Seoul
achievedhe goalsix months earlier than originally plannéthe selfsufficiency rate

reached 5% Yythe end oR014.
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Launch of OLNPP Launch of OLNPP Launch of Seoul Energy Solar City Seoul initiative

(Apr 26) Phase 2 (July) Corporation (Dec) announced (Nov)
2012 2013 2014 2015 2016 2017 2018
i A o / / > =~ /
/
| > >
Phase 1 Phase 2

Figure28. Key Milestonef OLNPP

In July 2014, SMG announced the second phase of OL88.identified
four issuesandchallenges that must be addressed in the design process for OLNPP 2:
1) S e o ddrnd enerdy wisiog and core values, 2) a sustainable and participatory
governance framework for OLNPP, i8¥stitutionalchallenges posed by the existing
arrangemerst and4) administrative capacity and intgovernmental cooperation
within the city governmen#ccordingly, the second phase of OLN&# out a vision,
ASeoul , anRellam €ty py aShell ft h r o grinciplesi energy aek u e s
reliance, energy shiag, and energy participatiomh e vi si on embodi es
commitment tdooth its citizens and others, including other regions and future
generation§SMG, 2017a, p. 13)The three core values specihe vision: 1) eneng
selffr el i ance enhanc edficiéeyand| aé & resalnreducgsthes e | f
burdens born by other regions and future generatiortee2nergy sharingrinciple
underscores that energy saved through OLNPP be shared with the energy poor and
future generations; energy participation seeks to realize energy democracy by building
an energy governance where citizens are main adtieessecond phase extended the
guantitative targets, includirgectricity selfreliance rate anthe energy savirg
target, to 20% and 400 milbn TOE, respectively, by 2020. OLNPPalso set &HG

reduction target of reducing 10 million tG®of GHG emissions by 2020 compared to
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the 2005 levelDuring the second phaseMG established a municipal utility, Seoul
EnergyCorporation (SEC), in December 2017 and launched a new ambitious initiative

calledSolar City Seouin Nov. 2018.

6.2.2 Major Characteristics of Seout4

With a population of 10 million, Seoul is the most populousdeTisest city in
South Korea. Its populaticacouns for approximately 20% ahe national
populationand its population density stood at 16,364 people per square kilometer in
2015(Figure D). Seoul is ranked one of the highasterms ofeconomic indicators.
Theregionalgross domestic produdRGDP) of Seoul accounts for over 20% of the
GDP of South KoreaSeoulhas the highest personal income and consumpipense
at capita level. These characteristizdicatethat Seoul is the largest and the most
powerful metropolish demographic and econdaapoints of view

At the same time, Seoul has played a catalytic role as a central venue where
civil movements for democracy and commaalth are mobilized including a series

of protestsagainstany types of dictatorship

14 This study assumes that OLNPP took effect from 2013. In this weist,

characteristics of Seoul in this section, especially quantitative data associated with
energy provision and consumption, are depicted up until FY2012. More recent data is,
when available, used in the section that analyzes OLNPP.
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Figure29. Map of South Korea and Key Characters of Seoul

Note: The numbers in parentheses represent the proportion of Seoul against the
national statistics. The image is accessible at https://www.
worldatlas.com/webimage/ countrys/asia/koreanpn.htm

Relatedly, there is, among citizens, a growing recognition of the problems with
institutional arrangements and socioeconomic practices based on predatory capitalism
and elitism. As a response, some citizens or grassroot activists organized community
basedactivities to recover commons, such as brownfields and retired sites. For
instance, Gyeongui Line Commons Civil Movement was formed to reclaim the retired
lands forone of theaailroads in Seoul Gyeongui Line, as a public space owned by
community memberfim, 2016) In the energy domain, one of the most popular
activities has been to organize forms of energy conservation action and community
solar. For instance, residents in some apartment complexes have implemented retrofit

programs in their common prapgto save energgyYun & Park, 2017)The energy
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saved from the prognas is characterized by a commegalth as it is created and
owned bythecommunity.
When it comes to energy provision and consumpaaybstantial amotiof
energy isneededo maintain the urban metabolisshSeoul From 2005 to 2012
Seoulhadconsumed more than 15 million TOE of energy on an annual (sa&is
Figure30). This level of consumptioamounts t@approximately 8 percent of South
Koreads total ©nergyhcsesngpempbdonhowever,
consumption has almost stayed the same (see the red line with square marker) while
the national counterpart has increased by over QDA R=2.9%)(see the blue line
with triangle marker). The bar graphs show a-tald increaseof energy consumption
in the public sectofCAGR=8%)(the top area in yellow) but a 26 percent decrease in
the industry sector (the bottom area in blietheresidenial, commercial, and
transportation sectars whi ch accounts for over 85% of
consumption, there have been no significant change in energy consumption (the
middle areas of bar graphs where the upper area represents the residential and

commercial sector and the lower area the transportation sector).
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Note: The bar graphs represedite 0 uotalersergyconsumption byector andhe
indexed line graphs shothie energyconsumptiortrendsin Seoul and South Korea
Contrary to the total energy consumptidre electricity consumptioof Seoul

hassignificantly increased. As shown in Figu8# it has increased by 17 percent from
2005 to 201ZCAGR = 2%) However, the share of Seoul to national electricity
consumption has narrowed from 12.2 percent to 10.1 percent largely due to higher
electricity consumption growth #te national levelEvery setor overall shows a
continued growth in electricity consumption. Compared to the 2005 levels, the public,
commercial, and residential sectors have experienced increases in electricity
consumption by 35% (CAGR=4%), 19% (CAGR=3%), and 16% (CAGR=2%),
respectiely. The industrial sector is the only one that shows a decline in electricity

consumption (20% decline compared to the 2005 level).
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The final energy that the city consumesaigiely produced from nen

=1)

National vs. Seoul (Index: 2005

renewable resources, such as coal, oil, and naturaFigase 32 illustrates sources of

energy used in Seoul from 2005 to 2012. Oil aatliralgas(here, noted as city gas)

amounted to 72% and 69% of the total energy consompti2005 and 2012,

respectively. When combidewith the use of electricitythese rates could reach

around 90%Renewabl e energy

has

pl ayed

a

consumption trends (less than 1 percent). It was 2011 thleamte rached over 1

percentln 2012, it went up to 1.4%EEI, 2017a)

heavily relies on other regions for energy required to maintain its infrastructure

very

These characteristics associated with energy consumption indicate that Seoul
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network and daily operatioithis situation is further highlighted by the level of
electricity @nsumption by the city. Seoul procures approximately 25% of its final
energy consumption through the national power igrichich 25% ofelectricityis
produced frormuclear power reactartideed,18 out of 24 nuclear power reactors in
operation are locatl in thered dotted arem Figure D. Seoudls electricity demand is
partly met by these nuclear power plants, implying that the city is being operated or
growing at the expense of the residents in this red dottedAdozey with the heavy
relianceonfesi | fuel s, Seoul s energy consumpt.
other regions of South Korea

It can also be said that Seoul is a major contributor to the design and
development of current energy systema a&tional level and, to some extent, at
international level. One important implication is its contribution to global warming.
Seoul, as described earlier in this section, barssbstantial amount of oil (e.qg.
gasoline and diesel) on the streets aselselectricity produced fronsoal or gasfired
power plants, as a resalddng a substantial amount carbon emissions to the global
atmospherel-rom 2005 to 2012, Seobasgenerated on average 49.3 million #€0O

of GHG emission.
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Figure32. Energy consumptiohy energysourcein Seoul from 2005 to 2012
Note: An area represents the annual total energy consumption of an energy source

and a line graph is an indexed energy consumption.

Lastly, it is important to understargimatological conditions in Seoul when it
comes teenergy proision and consumption. FiguB3 illustrates three major
climatological informatiori atmospheric temperature, heating degree days (HDD),
and cooling degree days (CDD)n Seoul from 199to 2016.Although there ha
been astringof fluctuatians, these climatological factors show tendencies to gradually
increaseat leastpver this periodYet, it should be noted that the focus of this study is
not related to the lonterm (here 20 years) climate trend; rather, these sets of
climatological information are useful when analyzing the impact of OLNPP on energy

conservation.
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Figure33. AverageTemperature, HDD, and CDD in Seoul from 1997 to 2016

Note: The bar graphs represée o wavei@age temperaturasdthe line graphs
(red and blue) represent heating degree days and cooling degree days, respectively.

6.2.3 Previous Studies

There is a growing body of research on OLNPP. As of Feb 2018astl1

peerreviewed studies can be identifiéichble12 offers a list of theestudies.

Tablel12. PeerReviewedJournalArticles thatAssess obiscuss OLNPP

Title of study Author (year)

Explaining One Less Nuclear Energy Policy from Governance | Lee (2017)
Perspective: Energy Transition and Effectiveness of Urban Ene
Policy (In Korean)
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A Community Energy Transition Model for Urban Areas: The | Kim (2017)
Energy SelReliant Village Program in Seoul, South Koréa (
English

Multivariate analysis of solar city economics: impact of energy | Byrne et al.
prices, policy, finance, and cost on urban photovoltaic power pl{ (2017)
implementation

The Expansion of Apartmeginergy Transition Movements from { Yun & Park
Viewpoint of Spatiality: Focusing on the cases of Energy-Self | (2017)
sufficient Village Initiatives by Apartment Complexes in Sedul (
Korean

The Factors of Local Energy Transition in the Seoul Metropolitg Lee & Kim
Government: The Case of MimV Plants n English (2017)

A solar city strategy applied to six municipalities: integrating Byrne et al.
market, finance, and policy factors for infrastructacale (2016)

photovoltaic development in Amsterdam, London, Munich, New
York, Seoul, and Tokyo

An analysis of Seoul's energy transition from an integrated Kim (2016)
multilevel governance perspectivie Korear)

Possibilities and Instituti o|Yun& Sim
Cooperatives as a StrategiacNeé for Energy Transition: Focusing (2015)
on the Case of Seouh(Korear)

Energy Politics and Civil Governance of Mayor Park Wonsoon | Lee (2015)
Metropolitan Seoullf Korear)

A review of the solar city concept and methods to assess rooftq Byrne et al.
solar electric potential, with an illustrative application to the city| (2015)
Seoul(In English

An experiment for urban energy autonomy in Seoul: The One | Lee et al.
O0Less 6 NuPlanepalicy ((PEnghish) (2014)

Note: The parentheses in the first column (Title of Study) refer to the language used
for publication.
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The existingstudiesassessnajorachievements aind important barriers @
subprogram of OLNPRrom energy transition perspectivé8m (2017)exploresthe
achievement s of -SS8fieienuMillége (EE) @agrgny andtkel rdle of
the Seoul Metropolitan Government in realizing such results. Througratlite
review of both published and unpublished documents andstemstured interviews
with SMG and leaders of ESVs, shds chiefachievements ahe ESV program,
such as energy savings, increases in logaibgluced energy, or enhancement of
communty trust. Her study also identifies major facttrat have enabled the positive
outcomes of ESV:otably administrativejriancial, and technical suppat SMG.

Yun and ParK2017)alsoinvestigatehe ESV program irurban energy transition
movements. Particularly, thenalze the functions and role$ the ESV program in

the context othe spatiality of apartment complexddy conceptualizing spatiality by
boundedness, commonality, and compactedness, they ideatifiie¢fESV program

helps raise awareness of energy transition and enhancing community trust among the
residents in two apartment complexes selected for this.dtedyand Kim(2017)

analyze the number of muphotovoltaics (PV) installed in each of 25 districts of

Seoul toexploreimportantfactors of encouraging or discouraging a-putgramcited
asMini-PV Plantthroughout the cityRelying largely on descriptive statistics, they
identify 13 explanatory indicators grouped in 4 categdriedministrative and

financial capacity, political context, public awareness, and geographical diffusion

and conduct correlation analyses between the explanatory indicators and the number
of mini-PVs installed in each district. As a result, they find that higher rates of mini
PV installation are highly associated with administrative capacity, financial capacity,

and political context. Specificallyheir results show that three indicateemn
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ordinance on climate change f i nanci al dependence on SMG,
leadership or will have greatest correlations with the number of +Rivis installed.
Yun and Sim(2015)examined the potential of citizéad energy cooperatives as a
strategic niche for energy transitiafvhile it is difficult to recognize citizesred
energy cooperatives as an OLNPP initiative, Seoul provides an array of incentives to
support energy cooperativaddirough a case study of six egg cooperativesyun
and Simfound that, although energy cooperatives can play a contributing role in
energy transition movements, their potential has been constrained by the existing
institutionalarrangements, such as lack of financial and regulatqyosy that
discourage smalcale energy cooperatives to flourish and make this business model
unviable.

Byrne et al. (2015, 2016, and 2017b) explbwe electricity technical potential
and financeability of citywide solar PV deployment in six megiiesacross the
world, including Seouandpoint outthat this infrastructurscale solar energy
development has a transformative power for a sustainable urban metabblesm
find that such dargescale solar PV deploymeoan generate more than 60% of the
electricity needed for Seoul during daylight hours and more than 30% during all day.
Although the financial feasibility of the project for Seoul is less attractive than those
of other case cities, such as Amsterdam, Munich, and New York, due to lower
electicity price, their findings suggest that a laigmale solar city strategy for Seoul
can become feasi bl e -désighed policgiocentvesraedd wi t h we
financing instrumentéByrne et al., 2017c, p. 251)

Some studies have focusedissues ofjovernanceThesestudies findhatthe

governance arrangements of OLNBIRYy critical rolesin achieving the positive
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outcomesLee et al(2014)characterize OLNPP as an urban energy experiareht

argue thatitwasfonul at ed as fia purposive interventi

(p. 311) To examine the contributions of OLNPP to urban energy transition, they
develop a framework consisting of ééntralthemes. Groupedhio three components

of policy background, governance, and policy content, thedewtralthemes (under
policy background) include economic, environmental, social, and political contexts;
the next three key themes (under the governance component)iayeapok, the
decisionmaking process, and leadership; the last foainthemes (under the policy
content component) include renewable energy supply, energy efficiency measures,
energy demand management policies, and the evaluation and monitoring of policy
performance. Based on an analysis of OLNPP through the lens of tresvioakn they
identify the | eadership of Seoul s Mayor
OLNPP as particularly significant contributions of OLNRBe (2017)alsonotes
Seoul 6s g o v eas ecantralfactordaahmladyqositive outcomes of

OLNPP. Hecontendghat Seoul has been able to maintain epistemological
consistency okey procedural elements of energy policy system, such as policy goals,
tools, and evaluatioheepoints outhowevert hat Se oevdludt®on pol i cy
framework is still largely based on conventional approaches to assessing the
achievement of its policie3his indicates that there is a mismatch betwtaen
epistemological and normative system of OLNPP and the evaluation system of
OLNPP. Thisgap, he argues, creates a high possibility to not only distort evaluation

results but also undermine the susthilig of energy policy system.

a |l

Leebds criticism of Seoulds current govVe

timeliness of a new framework to assessrgy policies, particularly in the context of
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energy transitionin thisregard the DEDET frameworkmay provide a useful tool to
assesgheachievementsf OLNPPIn realizing thehreegoals of deep
decarbonizatiorequitable distribution of the riskand opportunitiesand democratic

control of energy systems.

6.2.4 In-Depth Analysis of OLNPP Against the DEDETCriteria

6.2.4.1 Deep andEquitable Decarbonization Targets

Possible questionAre there amultitude ofGHG reduction targe? If so, dathey
meet the principle of deegnd equitable decarbonizatidn

Seoulhas beem heavy consumer of carbamtensive energyAs illustrated in
Figure 3, Seoul 6s GHG emi ssi ons haxdurngemghti ned ne
years before OLNPP. On average, 15 million $€06fannual excess GHG emissions
were generated by Seoul from 2005 to 2012 when compared to the sustairaility
equity-based GHG emission rate (Byrne et al., 1998). It is equivalent to an excess of
1.53 tCQe per person per yedn the initial design stagef OLNPP, it was
recognized that Seoul had imposed the burdens and potential risks arising from the
cityés energy consumption on other regions
explicitly states that some of the OLNPPOGSs
Aenerregsyponsi ble cityo and to make the exis
consumption as equitable as possible between Seoul and other (&ditihs2017a,

p. 13)

16€



50.0

15 MtCO2e (or
1.53tCO2e
40.0 /person/year)

30.0 3.3 tC2e/person/yepr

Total GHG emissions (million tCO,e)

10.0

0.0
2005 2006 2007 2008 2009 2010 2011 2012

Figure34. Sustainableand Equitable Emissions Levels Versus Observed GHG
Emissions for Seoul from 2005 to 2012

Note: If Seoul had met this benchmark rate, it should have generated GHG
emissions at an annual average of 33.7 million:82®@he bottom blank areas of

the stacked lbragraphs represent the amount of GHG emissions at the sustainable
and equitable levels (i.e. 33.7 million t@€). The top red areas show the exceeded
GHG emissions each year, which is as much as 15 milliopetCiis emission

level amounts to the latesbhnual GHG emissions of the City of Phoenix (US),
Lima (Peru), or Manchester (UKEDP, 2018)

As Figure35 shows, heannual GHG emissions atttae per person rate ka
decreaseduring 20132014, whichwas the first two yearsf OLNPP. Nevertheless
theseresultsarestill greater than the sustainabiligndequity-based GHG emission
rates, such a8.3 tCQe per person per yegarget(thebluedot, horizontalline in
Figure3). Th e c i tteyndtargenisst@reduce GHG emissions by 25% compared
to the 2005 level by 202@BMG, 2017b)To achieve this targe§eoulneeds taeduce

more than 12 million tCe& or 1.7 MtCO2e per year from 28 to 2020 As a result,

Seoul 6s tot al GHG emi ssi ons2ewPOPObr3.85e no

€ S



tCOze per person on the premise that the population of Seoul will be 9,63&/}ii2H,
is the national population projectioBut it is still larger than the stenable and

equitable level of the annual total GHG emissions by 3.4 million¢©00.55 tCQe

per person

gso.o — OLNPP Planners Challenge: | 7°
s KIRINRDD 2015-2020: 1.7 MtCO,e/yr
é e EEEEEEEE R 2021-2030: 0.8 MtCO,e/yr 4.0
g T
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Figure35. Observed GHG Emissions (20@614) and Emission Pathways to Nlee
Seoul 6s 2020 and 2030 Targets

Note:Thewhitetbar s represent Seoul 6s GHG emissio
reduction) and 2030 (40% reduction) against the 2005 level.
Seoulalso has a longerm targetaiming to reduce the cityide GHG
emissions by 40% compared to the 2005 level by Z880G, 2017b)To meet this
target, the city needs to reduce its total GHG emissions to 29.7 M@ @.8
MtCO-e per year from 2022030 in addition to an annual reduction of 1.7 Mt€O
per year for 201£2020.Using the projected populatiai Seoul in 2030 (9,428,800),
the per person rate estimated to b8.15tCQe.l t means t hat Seoul 6s
be considered a GHG reduction target that is sustainable and equitable. But the level

of reduction required to meet the target, althoughlgss than the annual reduction
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that Seoul achieved during the first two years of OLNPP (2 Me;@resents
OLNPP planners with substantial challenges as more ambitious measures, which often

requires a gr e atbedget piblikelybemeeded.f t he ci tyos

(=)}
B
|

Per person CO,e
o
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;

4 .

____________ 33100 = = = = = = = = = —— - —
3 == 29100, = = = = = = = = = - ———
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Year

i=london =#=Seoul

Figure36. PerPerson GHGEmissiors Comparison between London and Seoul (2005
2015)

Note: The data for London is retrieved from London Energy and Greenhouse Gas
Inventory (LEGGI)(GLA, 2018e)

In sum Seoul has a GHG reduction target that is designed to meet the
sustainability and equity emission rat8.e o u | é&esm targenh(40% reduction
compared to the 2005 level by 2030) could decrease the per person emission rate to
3.15 tCQe (see Rure 3). Yet, the cityis currently failing to meet the sustainab#ity
and equitybased emissions rate (i.e. 3.3 t€Qer person per year). Although the
average per person emission rate since the launch of OLNPRZQ0%3R is lower

than that of the mvious years (2002012) by 0.13 tCe®, the current level (4.7



tCOze) is still much higher than 3.3 tG&®When compared to other major cities,

Seoul appears to lag behind. For instanaceind 20132015, Londor(see Section

6.1.1 for more details), hadduced per person emission rate by 24% while Seoul

reduced by 2.4%Figure %). I f the current declining rat
person emission rate can reach less than 3.2&6p2017 and 2.9 tG® by 2018.

This study finds that Seoul must reduce-eiigde GHG emissions by5.6 million

tCOze to meet the GHG reduction target that is sustainable and equitable

6.2.4.2 Deep andEquitable DecarbonizationPolicies

Possible questionls there a sufficient diversity of policy and technology
alternatives to addresdise challenge of deep and eaibite decarbonization?

During the first two years (2013014) since the launch of OLNPR, & ci t y 0 s
annual averag&HG emissiorhad decreased #/MtCO.e (or 0.1 tCQe per person)
compared to the level of thevious yearsSMG reports that it has avoided 5.63
million tCOze from April 2012 to June 2014 (OLNPP PhaséSNIG, 2017a)A main
reason behind the difference between 5.63 million&C&hd 1.7 nilion tCOze is that
the former (SMGOs estimate) represents a s
by all energyrelated activities (e.g. energy conservation measures and renewable
energy production) while the loma@GHGer (this
statistics for SeoulThisamount ofreductioni s equi val ent GH 3. 5% o0
emissionsn 2014 Indeed,a preliminary analysis of energy saved during the first three
years of OLNPP shows th8eoulhasavoided a significant amount ehergy

consumptior(Figure J).
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Figure37. AvoidedElectricity andNaturalGasConsumption from th&aunch of
OLNPP to 2016

Note:Regression analyses were run to predict LNG and electricity consumption
over 20132015. The following equens are the results of the analydes:

electricity, Giectricity= 293.0736 + 0.1295*HDD + 0.3282*CDD13.9232*D (R =
74%) where HDD and CDEepreent heating degree days and cooling degree days
in Seoul and D represents a dummy variable when HDD>GODfor LNG, Gas=
164.36 + 0.86*HDD (R=95%) where HDD represents heating degree days in
Seoul. Note that the analysis above starts from 2010 because of the issue of data
availability for city gas consumption.

This analysis compares the observeldé€ solid line) with weathenormalized
(blue dotted line) electricity and naturalsgsonsumptionThe observed consumption
before 2011although it is not illustrated in the graptas greater than the weather
normalized consumption. From April 2012 to 20t total amount of electricity and
city gas saved amounts tdImillion TOE (yellow shaded areayhich is about 5% of
the total observedonsumption during this periothdeedthe city reportghat by June
2014it had achieved the 2 million TOE targdtOLNPP Phase. The latest report
shows that the saved energy reached 4.2 million TOE in Septembe{SNG/
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2017b) This amount of energy is equivalent to annual electricity that can be generated
from two nuclear reactors 80 % of Seoul 6s annual energy ¢

There aremore than 200 measures taken from 2012 to 2016 to support OLNPP
(SMG, 2017a)Some of them clearly show that the principle of deep and equitable
decarbonization is engrainddlor exampl e, SMGO6s weatherizat
provided a lowinterest loan to 143,487 households from 2012 to 2016. It is reported
that the program saved energy consumption by 20,778 TOE and reduced GHG
emissions by 45,000 tGO(SMG, 2017d) S MGO6s LED replacement ¢
low-income households can also be considered as a means that has contributed to deep
and equitable decarbonization of energy systems in Seoul. The city has replaced
inefficient light bulbs with LED bulbs iA40,600 lowincome households and 1,120
community service centers at no cost from 2014 to Z8MG, 2017d) By 2020, it
plans to distribute 580,000 LED bulbs and estimates that 9,019 TOE of energy will be
saved. There are alsther programs which, at least partially, reflect the principles of
deep decarbonization and equity, such asMiteage program and MirPV program
(these two programs may be more relevant to dfinigeriaare discussed in the
following sections).

But Seoul neesimore ambitious measures to achieve its 2020 target and, more
desirably, the target that is sustainable and equitable. For insgaece,ul 6 s 2020 t a
requires an additional reduction of 10.3 Mts&@r 0.18 ton per person per yésae
Figure38). Similarly, areduction of 15.6 MtCee (or 0.27 tons per person per year) is

needed to meet the sustainalaled equitable emission target.
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Figure38. Reduced GHG Emissions During 262314 and the Amounts of
Reduction Neededto Ache ve Seoul 6s 2020 Target

Note: This study compares 208912 with 20132 0 1 4 a sGHS emissibng s
for 2015201 7are still not publicly available.
The upward trend of energy consumption shawR016(seeFigure J)
presents OLNPP policy planners wgteater challenge®ue to the increaséhe
reduction rate for 2022020 needs to be much fastgrd MtCQe) than the required
amount of annual GHG reductidor this period (.7 MtCQe).15
Seoul 6s n eadlarCitn $eoul, mape coresidere@ pranising
strategy in that regar&ince the launch of OLNPP in 2012, SMG has maintained a
city-wide solar energy development as a vehicle for a sustainable reconfiguration of
the city(SMG, 2017a, p. 33puring the Phase1,hi s str ategy was call

City Seoul o6 and aimed to instald/l the total

15This change, although a fher analysis is needed, seems to be attributable to
weather. Indeed, there were increases in both heating and cooling degree days in 2016.
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10,000 buildings by 201668MG, 2014; Yun, 2012)Seoul could not meet their target;

yet, SMG has promised a far more ambitious goal fask 2. In November 2017, the
mayor of Seoul announced An2022 Solar City
deploy a total installed solar capacity of 1 GW by 2®&#ine ofthekey measures

proposed by Seouwre to deployniniature solar panets 1 nillion households (a total

installed solar capacity of 551MW) asdlar array$o all developable public

buildings (a total installed solar capacity of 243MW) by 2(2R1G, 2017c)

SMG has taken an array aftivitiest o support these strateg
Seoul 06 andeoiS).l a3SME&idgyt iSmated the total ro
in Seoul and created ASeoul Solar Map, 0 wt
technical potential of buildings andetlexisting solar power plantBhe color ¢ each
building in Figure35 represents electricity technical potential (kWHYof installinga
solararray on the rooftop of the building. The circles with green, yellow, and red sun
symbol indicate a brief infonation on the existingolararray on the building rooftop.

For example, the pepp window on the right, bottom corner of Figu@shows a

brief information on theolararray installed on the rooftop of Seoul City HIMG

created financial incentivesuch as lowering the cost of renting a public space, low
interest loan for installation cost, andcaled Seoutype feedin tariff (FIT) which
provided smaliscale PV power systems (less than 50KW) with 50 Korean won
(approximately 4 US cents) for 1 kVgenerated from the system during the last one
year of OLNPP Phase 1. Through FIT, SMG invested 104 million won (approximately
100,000 US dollars) into 89 PV syste(®MG, 2017a, p. 231 he incentive

increased to 100 Kean won for 1 kWh (approximately 9 US cents) in the second

phase of OLNPP.
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Figure39. A Capturedmagefrom Seoul Solar Map

Note:Retrieved from http://solarmap. seoul.go.kr/main/mainMap.do# (March 29,
2018).

6.2.4.3 Participatory and Deliberative Forms of Governance

Possible questionAre there systematic forms of institutional transparency ang
openness that enalltemmunity membert be clearly informed of the benefits
and costs of proposed measures and participdke decisiormaking process?

Before 2012, Seoul had plans to reduce energy consumption and GHG
emi ssions, stdHah emnd| §SeEnwelr gggc Decl aration. 6
former Mayor Oh, this energy strategy aimed to increase renewable energy production
anduseThe growth rate of Seoul d6s installed sc
Yet, the 2007 energy strategy was mauhdyeloped and controlled by SMGee,
2017)
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Figure40. Key Developments of OLNPBovernancestructure

Since 2012,lte fowso f S eewergypdicy hasextended tassues otitizen
participation In January 2012, theewly-electedmayor of Seoul, Mr. Park Wonsoon,
formed Hope Policy Advisory Panelostly composed of civic group activists and
scholargsee Figure 40)Since his mayoral inauguration in October 2011, Park
Wonsoon increased the number of advisory committees from 103 in 2011 to 127 in
2012 to 139 in 2018Cho, 2014) A key characteristic of this change is to have
increased thaumber of citizens and civic groups in these councils. As Table 9 shows,
the proportion of civic groups and citizens accounted for 12.2% (351 people) and
12.2% (348 people), respectively, in 2014. Yet in 2011, the figure for civic groups and
citizens was rarely 7.6% and 5.4%, respectivé{yho, 2014)

SMG hosted 16 meetings with the Panel 6s
Subcommittee and civic groups to produadrat of an urban energy transition
strategy, calle@LNPP.This draft OLNPP plan was proposed to citizens through
public forums.Then, SMG hosted @itizen Forumin which approximately00
citizensparticipatel to review thelan. Although this number of participants is not
significant wh e n popuwatiop,atcae be recagnizedhasa ci t y06's
meaningful effort to build a participatory poliegaking systemTheforum served as

a platform wheréhe members of the communitguld makepolicy
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recommendationgroposing 109 ideas asdme of which were in effeattegrated

into the OLNPP plaigAhn, 2017)

OLNPP Citizen Council

[
OLNPP Working Committee

Task Force —

Metropolitan
Governance

—— Local Governance

Seoul Energy
Corporation

Figure41l. OLNPP Organizational Structure

Examples of citizen engagemeranalsobe evidenced by two decisien
making committees for OLNP@ee Figurell). First,a Citizen Council was formed
as the highedevel decisioamaking body(Lee, 2017; Ahn, 2017)heir main roles
are to take the lead a transition of Seoul into an energy producer and decide overall
policy directions of OLNPP. Major business pldosOLNPP and changes in
important plans must be approved by Citizen Coyl&MG, 2012) Co-chaired by the
Mayor of Seoul and a representatofehe community membertghe council consists
of an array of stakeholders, inding environmental advocates, religious leaders,
educators, researchers from public and private research institutes, and business people.
Citizen Council consists of some members who do not necessarily have

technical expertise or prior experience in thergy policy domairisee Tabld.3).



This nature of Citizen Council is one of the major differences from typical governance
structure where the highest decisimaking body is composed exclusively of

technical experts and higavel officers from governmesit Sometimes energy non
experts are appointed as board members, yet their roles and responsibilities in the
decisionmaking process are generally very limited. Under this form of governance,
oftencited asbureaucratic governance, governments or bureautad to take the

lead while norexperts (and often policy experts) cannot exert any significant

influence on the design of final poli¢¢ho, 2014)

Table13. FoundingMembers othe OLNPP CitizenCouncil

Total | SMG Civic | Religious | Bus+ | Edu Academic | Writer &
(mayor) | group | leaders ness | cators | scholars | Journalist
21 1 6 4 1 3 2 2

Source:OLNPP Committee Pla(EMG, 2012)

Created as a central implementation unit for OLNPP, the OLNPP Working
Committee exhibits a similar governance approach embedded in Citizen Council.
Launched on April 12, 2012hemain role of Working Committee is to identify and
develop policies and progms to support the goals of OLNPP. It also evaluates policy
performanc€SMG, 2012) The Working Committee consists of two joint chaitke
Head of Climate and Environmental Headquarters of SMG and one of the committee
menbers. Voted by committee members for a chair in April 2012, Mr. Ahn Bykng
was leading an envirorental NGO. As shown in Table}, more than one third of the
committee (15 people) were filled with civic activists while only four city officials

from SMG prticipated in the committee as memb@®G, 2012)
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Table14. FoundingMembers othe OLNPP Working Committee

Total | SMG | Civic | Religious | Bust | Edu | Scholars | Jour | Central
group | leaders ness | cator naliss | govd t
42 4 15 4 6 1 5 3 4

Source: $1G (2012) OLNPP Committee Plan

To ensure the stability and continuity of the Working Committee and the
Citizen Council, SMG amended Seoul City Energy Ordinance to create a new
provision (Article 12) on July 30, 2012. Article 12 (5) permits the mayor of Seoul to
form an energy advisoryolard and a working committee. Before the amendment, the
mayor of Seoul and SMG are entitled to
roles and responsibilities were very limited only to policy beneficiaries. However, the
amended ordinance allows SM&form these committees in which important
stakeholders, including civic groups, can participate to represent citizens. Patrticularly,
Article 12 (4) specifies citizen participation as one of the major issues on which the
committee can advig&eoul Metropolitan Council, 201.2)

In line with the change in the ordinandeg YWorking Committeewas tasked to
prepare a master plan for OLNPP Phase 2afled Seoul Sustainable Energy Action
Plan in 2014. The Working Committee hadr28etings and one forum to identify

maj or challenges and develop key values

several values to the public, and three valusslf-sufficiency, sharing, and

participationi were finally selected by popular votevirmich citizens participated.

Lee(2017)not es t hat it was -lfieavne | e xdpdgm3Btymeancty oo f

Major OLNPP indicators and sypr ogr ams demonstrat e
strategy hasignificantlyshifted from a governmeitéd to a citizen participatory

governance approachee, 2017)The total count of people having participated in any

f c

t
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OLNPP activityhas reached.37 millionby the end of 2016SMG, 2017a)This does
not mean that 3.37 million citizens of Seoul have participated. Some citizens have
participated in more than one program and were counted more than once.wiesrce
it comes to assessing quantitative citizen participation, it maydoe appropriatéo

refer to the program in which the highest number of citizens are participating under
the assumption that many of these citizens are involvatbre than one pgyam.

One program that may be worth notin@rsecepoints program calledco-
Mileage.Introduced in 2009%:-co-Mileage progranis designed to help citizens to save
their energy consumption and the city to reduce GHG emissions. A central mechanism
of thisprogram is to provide a monetary incentive to a household that saves energy
consumption against a baseline for comparison. As FgRishows, the number of
subscription to this program increased more than two times from 2012 to 2013. This
big gap may bexplained by the launch of OLNPP in April 2018though the
growth rate is not significant in the years that follow, the latest number of subscription

is reported to b&.97 millionas ofSeptember 201{ISMG, 2017b)

18C



Considering the needed reduction of GHG emissions
12,000,000 (10.3 MtCO2e) to meet Seoul’s 2020 target, the number
of total needed subscriptions to Eco-Mileage Program is: 10,640,000

10,000,000
8,000,000

6,000,000

4,000,000

0,000 1,970,000
2,000,000 419,210 -700:000 1,720,000 1,870,000

wwninnl
m B

201 2012 2013 2014 2015 2016 2017 2018 2019 2020

Cumulative number of subscription

Figure42. The Number of Subscription teco-MileageProgram

Note: The number of subscription for 2017 represents thegdatseed up to
September 2017 his estimate is drawing from the assumptioat EceMileage
programis the only OLNFP measure whichctively reflects the values of citizen
participation in decarbonizing enerbgpased emission®©ne additional subscription
reduced 1.15 tCg@ per year during the it two years (201:34) of OLNPP,
indicating thaimore than 10 milliorpeople need to subscribe to this program to
meet the cityods 2020 target.

However,the graph abovshows that the number of total needed subscriptions
to this program is over 10 million to meet the 2020 target. Since the total population of
the city is lesshan 10 million, the needed niwer appears to be implabk. It means
that EceMileage program needs a greater reduction of per person GHG emissions,
such as doubling the observed reduction of per person emissionsttierfirgt two
years (201314).

A couple of shortcomings or challengesn badentified from the analysis of
thispogram.Fi r st , csinded ta ke ®xpanded loel/oad the design and
implementation of OLNPP policie3hey can also work with experts in monitoring

and evaluating thprocedure and policy results of pertinent activitiess unclear
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whether citizenganplay any roles in that regarlil.is also important to understand the
needs of the energy poso thatenergy measures, like Eddileage programcan have
the potentiato address issues of energy equitiiere is no indication as to whether
energy poor households are participating in this program. Considering lack of their

ability to save energy, a measure tinétgrateshis factor would be needed.

6.2.4.4 CommonsBasedPolicies Delivering Commonwealth

Possible questin: Is there a sufficient diversity of policy and technology
alternatives to enablmmunity members contrtheir energy needs and create
commonwealth economy?

A keygoalofSe o ul 6 sis t@ihcke&P the rate of energy seliance
from 4.2%in 2013 to 20% by 202@&s major means to achieve the gohg tity
launched a series of solaitiatives, such as Sunlight City Seoul amula® City Seoul
as noted in Section 6.4.8omevehiclesdesigned to support these initiatives include
solar cooperatives and the MiBV program, as introduced in Section 6.4.2. These
tools may be considered commebesed policiepartly becauséhey have been useful
in creatingpublic spaces where citizenan reclaim their rights to own the means to
produce energy.

There has beensagnificant growth of solar energy cooperatives in Semde
the launch of OLNPPThere aranore tharten citizenled energy cooperatives (a total
installed solar capacity o4 kW) that has at least one solar power plant within Seoul
(Choi, 2018; SMG, 2017d)These citizen participatory cooperatives have been
established mostly in late 2012 and 2013 and have developed more than one PV power
plant in Seoul. The number of participating members varies among these cooperatives,

ranging from 50 to 1,148Choi S:-G. , 2017) Formed in April 2013, Solar & Wind
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Energy Cooperative has the largest total installed solar capacity of 288 kW. These
cooperatives were begun by citizens who understood the importance of energy
democracy or energy iegendence after the Fukushima Daiichi nuclear accident in
2011. Awakened by potenti al ri sk arising
nuclear power,thei t i zens started exploring fAspeci f
for their | oCheilS:Gc,@0hmp. A39)Byiownmgtheir solar power
plants, they could generate localgurced energy and create community wealth.
Although the growth of these cooperatives has been constrained by various challenges,
they have been able to develop some economically feasible projects with the support
of OLNPP incentives, such as Seoul 6s FI T.
solar cooperatives closely collaborated to find public spaces, such as rooftops of the
city-owned buildings, for the development of solar power plggitsG, 2014a)

T h e cini-RV®&regrakhas also been useful in providing citizens with the
means to produce enerdyach household in Seoul can install a miniatoiar panel
(the installed capacity &#50W) in their houselheyhad been provided a subgiof,
on average300,000Koreanwon (approx. 280 US dolladntil 2016. Ths valueis
currently equivalent to 75% of the total installed cost for a4wisystem(SMG,
2017b) In 2017, SMG increased the subsidy to 490,6@eanwon (approx. 450 US
dollar) (SMG, 2017a, p. 116 5MG estimates that a miRV system can generate-15
24 kWh of electricity each month and, as
bill by, on average, 8,000 Korean won (approx. 7 US dd&v)G, 2017a, p. 115)
Since 2014, SMG has continued to increase the amount of the subsidy. As a result, the
annual installed solar capacity has doubled in 2016, reaching up to 7MW. By

September 2017, the cumulative installedisobpacity stood at 32.6MVFigure43).
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Source2016 Energy White Pap€8MG, 2017d)

A positive effectof Mini-PV program can be illustrated bgmparing he
cumulativeinstalledsolarcapaciy total with the cumulative installegblarcapacity
for selfconsumption bysouth Koreararge city Figure44 delineateghe total
installedsolarcapacity by South Koredarge city Like many othetargecities
Seoul 6s t sotaradpacity hasl steadily iecoeased until 2012. Since then,
however, the city has expenced a rapid growth of totadstalledsolarcapacity.
Compared to othdarge cities Seoul had had the largest instaltediarcapaity until

2011 Since 2012howeverBusan and Gwangju have overtaken Seoul.
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Figure44. Total Solar Capacitylnstalledby South KoreariargeCity from 2005 to
20166

16 The data used for the graph above is retrieved from the annual statistics reports

from 2006 to 2017, Yearbook ofegional Energy Statistics, published jointly by the

Ministry of Trade, Industry and Energy and the Korea Energy Economics Institute.

There is a significant differencde total installed solar capacity numbers between

KEEI and SMGA major reason forthd i f f er ence is that SMGO6s
includes solar panels installed to meet tF
building (total floor space greater than 3,00%) and residential and commercial

buildings (total floor space greater than 100,0) are required to supply 19% and

16%, respectively, of total energy consumption from renewable sources as of 2017

(SMG, 2014b; SMG, 20173MG reports that the total installed solar capacity is

131.7MW as of Nov. @17 (SMG, 2017f) According to KEEP, the 2016 total installed

solar capacity for Seoul is 73.1MW. @bomparative analysis to create the figure

aboveu s e s  [IstRtiBticad is provides the total installed solar capacity foeot
metropolises.
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Figure45. Total Solar Capacity forSelf-Consumptioninstalledby South Korean
LargeCity from 2005 to 20187

Seoul 6s i nst al | e-cbnsangption howevarphasdbeenh'y f or s €
continuously largest among thdaege citiesIts growth rate of installed solar capacity
for seltconsumption hasharply acceleratesince 2013enlarging the cumulative
gaps among thiarge citiegsee Figurel5) . I n 2008, Seoul ds inst a
was greater than the second highasge city Gwangju, by 1.07 times. The gap has
widened to 1.84 in 2012 and 2.09 in 2016 (both compared to Incheon which had the

17 The data used for the graph above is retrieved from the annual statistics reports
from 2006 to 2017, Yearbook of Regional Energy Statistics, published jointly by the
Ministry of Trade, Industry and Energy and the Korea Energy Econdnstisite.

18¢€



second highest installed solar capacity). The added capacity in the first nine month of
2017 was much greater than that of 2016. Hence, there is high possibility that the gap
may further broaden in(A7.

The Mini-PV program also showespositive implication concerning energy
equity. Lee and Kinf2017)finda hi gh negati ve co-valuel ati on |
less than 0.01) between the number of mini PVs installeddh district of Seoul
(AGuo in Korean) and each Guobs financi al i
indicates that th#ini-PV program allowthe poorer Gus to actively seek and, in
effect, gain higher economibenefits.

Despite these meaningful outcomssime issues need to be addressed from the
perspectives of thBEDET framework For instanceif is argued hat Bli@oul 6s
PV program is failing to contribute to an
citizens into energy prosumefor examplePark(2018)points out that th#lini-PV
program is servings a business means for private installers. Currently, SMG selects
private installers and paysemas a form of subsidfpr the installation of mini PVs.
A household can install a mini PV system in their house through private installers
selected by SMG or Korea Energy Agency. As competdimong these installers
intensifies there is a strong tendency for the installero¥eer the installation cost of
a mni PV systento attract more customerns$ creates a situation where citizens are
treated as consumers of mini PV system, not producers of energy. Véhile th
households instaillg a solarsystemareproduang electricity, their interest in this
program beomes the consumption of cheap energytineproduction of energy. In
fact, there is a growing conceamong citizens in Seoul that a mini P\fiiseed when

it is installed by a private install@ark, 2018) This may tarnish the poliaptention



behindthis programthat is,helping citizengo become energy prosumersdto
provide them opportunities to share the wealtated by localhowned power

systems
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Figure46. The Installed MiniPV Capacity Needed to Meet the 2022 Target
Note: This capacity is estimated by assuming that the share of installedini

capacity to total solar capacity in 2022 is in proportion to that in 2016 (35%).
Seoul 6s tot al installed solar capacity in
This study also finds that Seaugals to install more than 300 MW of installed
Mini-PVcapacity in about 280,000 househol ds t
(Figure ®). It implies an annual addition of 53 MW and 46,000 households, which
appears to be implausibM/hile this program &as been a useful commebased
strategy, it is recommended that Seoul, to meet its 2022 target, consider taking

stronger action in deploying solar arrays through different means, such as
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infrastructurescale solar development project, solar cooperativeipacommunity
solar.

Citizen engagemei integral to the success of urbaased energy strategy in
achieving deep and equitable decarbonization. In this rethend, are some solar
business models that may be useful for Seoul to achieve the dutd trthee 40%
reduction of GHG emissions by 2030 and the 1 GW installed solar capacity by 2022.

One example isammunity solarAlso known as shared solagmmunity
solaris a business scheme that allows residential households and small businesses to
paricipate in the production of clean electricity from a saiallmediumscale solar
array installed offsite. While community solar can be developed in various ways, a
simple threestep mechanism can be illustrated as a typical business model (see Figure
47. A group of households and small busine.
service territory are a key stakeholder in a typical community solar project. They pay
for a portion of the investment made to develop a solar array (or solar farm).
Electicity generated from the solar farm is integrated into the grid. In return, utilities
credit electricity generated from the solar farm to the bill of participants in accordance
with participantodds subscription béled owner s
entirely byautility (e.g. investorowned or municipal), led jointly bgutility and a
third-party serving a specific role (e.g., project developer, customer interface), or led
by a thirdparty develope(Chwastyk & Sterlig, 2016)

In the United States, community solar has experienced a rapid growth over the
last five years, with the annual installed capacity surpassing 400 megawatts in 2017.
The US National Renewable Energy Laboratory (NREL) estimates that the dueulat

community solar capacity will reach 11 gigawatts by 2(zldman, Brockway,



Ulrich, & Margolis, 2015) Key drivers behind the growth of community solar can be

explained by various factors. First, this emerging model hasrskhat it could meet

the demands of a growing number of households and small businesses for energy

i ndependence and fAgreeningo the grid. Des g
those who want to install solar panels in their houses or stoegsditnot have space

suitable for this power generator. A recent study finds that almost 50% of households

and small business owners in the United States do not have solar suitable roofs

(Feldman, Brockway, Ulrich, & Margolis, 2015)

Electricity is distributed to the grid.
g/ %%%

SOLAR PANELS UTILITIES
Participants pay for a Participants are credited
share of the solar farm. for their share of generated

OOO electricity.

Imh

PARTICIPANTS

Figure47. GeneralSchematic of Community Solar Model
Source:Community Solar: Program Design ModéBhwastyk & Sterling, 2016)

As noted earlier (see Section 6.1.20izens (or participants) iAustin can
subscribe a portion of any community solar project. They can also opt out at any time
but must wait 12 months when wanting testéscribe. Unlike conventional rate
systems, the rate for community solar subscribers is fixed for 15 (pe@J ale 15)

Community solar subscrdrs pay 4.27 cents per kilowdwbur for 15 years under the
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Community Solar Adjustment (CSA) term while nsmbscribers are subject to the

Power Supply Adjustment (PSA) term. Although the current PSA rates are lower than
theCSA rate, PSA rates are expected to incr
also offers a discount rate to lamcome households in its jurisdiction through

Customer Assistance Program (CAP). -Half of
income housholds. CAP alleviatethe energy burden of loincome households by

providing a reduced rate by 1.5 cents peswadtthour.

Table15. Comparison offraditionalElectric PoweandCommunty Solar

Traditional Electric Power CommunitySolar
How to | A Automatic, with no other A Must enroll to receive CSA rate
choose enrollment selection for community solar while
capacity is available
Term | A Adjusted seasonally and A 15-year fixed
of rate annually based on market price A $0.0427/kilowatt hour
A Currently $0.02936/kilowatt ($0.0277/kilowatt hour for
hour(winter) and $0.03007 eligible CAP customers)
(summer)

Community solaican providehe opportunity for them to virtually net meter
from an offsite solar array. This implies that participainé&s’e more than one source
of electricity supply, mitigating potential risk of being exposed to power outrage and
enhancing energy independence. By subscribing a community solar farm, participants
can also help decarbonize energy systems and reduce ldatabpoSecondly,
community solar provides participants with various tangible economic benefits. Being
a subscriber to a community solar far offers participants the opportunity to diversify

energy sources. It implies that community solar can be a ussfgehagainst the
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rising electricity rate. Community solar can also hafplocal economy by creating
onsite jobs and procuring local products and services. Particularly, these economic
benefits candirectly and indirectlyfulfill the needs of lowincome households.

In the UnitedKingdom, London Community Energy Fund (LCEF) was created
to counter key challenges that community solar groups face and, thus, facilitate
installation of PV arrays throughout the ¢ityLA, 2017) This fund is cited as an
i mportant financing strategy to help achi e
installed solar capacity by 2030 and 2 GW by 2(0BDA, 2017) Seoul has a
financing program like LCEF. Seoul offers lowiaterest loan (1.45%) up to 150
million Korean won ($140,000 in USD) as of February 2018 to a community solar
project with the installed capacity less than 100@\éyor of Seoul, 2018)This
program is recognized as a major financing source for community solar groups in
Seoul(Choi S:G.,2017) On the other hand, Londonodos f|
supports community solar groups in the form of grants. LOBFiges a community
solar group with grants up 15,000 in 2017/18 fiscal ye§GLA, 2017) This grant
can be used for a wide range of preliminary and scoping activities, such as technical
and financial feasibility studies, drtosts associated with any legal and financial
advice. It cannot be spent for capital expenditure. In some senses, LCEF may provide
Seoul with some insights that can be helpful to support community solar activities.
The LCEF grant is a sort of seed mom@ycommunity solar groups. With this grant,
community solar groups can carry out (or ask legal, policy, or financial experts to
carry out) technical and financial feasibility studies and, thus, make anfegtined
decision. It can help enhance the pasigytof a successful solar development project.

It can also provide community solar groups with opportunities to unearth innovative
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ideas that can overcome the existing challenges and make community solar projects
financially more viable.

The last examples the Sustainable Energy Utility (SEEbhodel. Designed as a
clearindhouse for energy service delivery prograths, SEU model has been
effectively implemented in several jurisdictions in the United States, including
Delaware, Pennsylvania and Washinghg. (IEA, 2016a)

The basic financing strategy of the SEU model is based on a premise that
saving a unit of energy (e.g. through energy conservation measures) costs less than
retail price that a household pays for the ungmérgy service. This financing strategy
enables communities to leverage future energy savings to plagniosts to
develop a solar project. Figu48 illustrates the monetization mechanism of SEU
financing strategy. The monetized savings (in red) femirgy conservation measures
can be directed to support community solar projects. Indeed, the SEU has effectively
financed energy efficiency and sustainable energy projects. For example, the
Sustainable Energy Bond issued by the DE SEU, gpneiit ageny in Delaware,
financed a $72.5 million investment in sustainable energy andsawieigs after

paying off all costs amounted to $37 million (Byrne and Taminiau, 2015).
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Figure48. Self-FinancingModel of SEU

SourceA Review of SustainableEnergyUtility and EnergyServiceUtility Concepts
andApplications:RealizingEcological andSocial Sustainability with aCommunity
Utility (Byrne & Taminiau, 2015)

6.2.4.5 Measurement,Verification, and Communication

Possible questionls there a&zomprehensive system to measure, verify, and
communicate the i mplemented policy

Various forms of publications identified in this dissertation imply that IMG
measur i ng telseconcerninggGLNPParticolagly, SMG reports the
annual outcomes of key performance indicators, such as energy savings and renewable
energy productiothroughan array of media, including websites (Ségure49).

Indeed, a range of data analyses dorthé previous sections, such as the analysis of
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