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ABSTRACT 

 This dissertation is composed of three essays dealing with renewable energy generation and the 

demand-side management (DSM) of electric utilities.  The first two essays tackle small-scale and large-

scale supply of electricity from renewable sources.  The third one looks into the implications of context 

and ownership form of electric utilities for DSM.  Understanding the politics and policy of renewable 

energy generation and the performance of DSM programs is the overall theme of this dissertation.   

 The first essay highlights the role of local governments in institutionalizing distributed renewable 

energy generation by leveraging their authority on land use to permit small-scale systems located at 

customer site. It examines the factors shaping policy adoption on distributed renewable energy 

generation through the lens of transaction-cost politics.  It teases out the political exchanges and the 

attendant transaction costs arising from adopting a policy on distributed renewable energy generation.  It 

examines the transaction resources that enable actors to overcome these barriers. 

 The second essay focuses on renewable energy generated by investor-owned utilities.  It 

examines the transaction costs salient to large-scale renewable energy generation in regulated and 

deregulated states.  It contends that renewable energy generation varies in the way the policy 

environment shapes the transactions of actors and the way they deal with transaction costs.   

Transactions are specific to the characteristics and location of large-scale systems, the community being 

served, the political institutions present, and the policies being implemented.  Geographic Information 

System (GIS) is used to delineate the service areas of investor-owned utilities as spatial units of analysis.  

Spatial regression analysis is applied to account for the idiosyncratic nature of electricity supply and the 

legacy system of vertically integrated utilities. 

 The third essay examines the contextual drivers that affect the performance of DSM programs, 

that is, the energy efficiency gains of municipal-owned utilities (MOUs) and electric cooperatives.  These 

factors include the demographic profile and housing stock that characterize the utilities' service territories, 

and the environmental constituencies, political support, and energy-related polices operating in those 

areas.  This essay complements existing literature on DSM and energy use, which has largely focused on 

rationalist models and pro-environmental behavior of individual consumers.  It also looks into how the 

ownership form of electric utilities affects the relationship between these contextual drivers and energy 
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efficiency gains.   Focus is on MOUs and electric cooperatives since DSM programs generally reside in 

these utilities and are not implemented by third-party entities.  MOUs and electric cooperatives are similar 

in size and scope but differ in ownership form, governance structure, and internal controls.   
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CHAPTER ONE 

INTRODUCTION 

1.1  Overview of the Chapters 

 This dissertation is composed of three essays dealing with renewable energy generation and the 

demand-side management (DSM) of electric utilities.  The first two essays tackle small-scale and large-

scale supply of electricity from renewable sources.  The third one looks into the implications of context 

and ownership form of electric utilities for DSM.  Understanding the politics and policy of renewable 

energy generation and the performance of DSM programs is the overall theme of this dissertation.  The 

aim is to examine the supply-side and demand-side mechanisms by which electric utilities and the 

government at various levels pursue sustainability agenda.  This involves identifying the relevant actors 

who are affected and are trying to affect the policy process and understanding the exchanges and the 

context within which they operate.  There are a host of actors involved—from energy consumers, 

residents and neighborhood associations, communities in service territories, to the various types of 

electric utilities (i.e., investor-owned, municipal-owned, and electric cooperatives), local, state, and federal 

governments, including environmental groups and private firms supplying green products and services.  

The exchanges of these actors and the attendant issues arising are complex.  The dissertation breaks 

down this complexity by focusing on two important agenda of sustainability, that is, increasing renewable 

energy generation and energy efficiency.  Generating energy from renewable sources can be realized 

through distributed generation by consumer-producers, which is the topic of Chapter Two, and through 

large-scale systems of investor-owned utilities (IOUs), which is discussed in Chapter Three.  Chapters 

Two and Three deal with the supply side. Energy demand is also part of the equation.  Managing demand 

through energy efficiency and demand response programs by municipal-owned utilities (MOUs) and 

electric cooperatives is the topic of Chapter Four.   

 Chapter Two is titled, "The Politics of Land Use for Distributed Renewable Energy Generation."  It 

highlights the role of local governments in institutionalizing distributed renewable energy generation by 

leveraging their authority on land use to permit small-scale systems located at customer site. Many 

studies on energy generation focus on large-scale systems. But as the search for alternative sources of 

clean energy becomes imperative, it is worthwhile to examine this local initiative.  The chapter examines 
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the factors shaping policy adoption on distributed renewable energy generation through the lens of 

transaction-cost politics.  Policy adoption implies that actors in their exchanges have been able to identify 

and reduce the transaction costs that would otherwise have prevented citizens from harvesting renewable 

resources at their place of residence or work. The ex-ante difficulty in designing such policy and the ex-

post uncertainty in enforcement represent transaction costs that have to be overcome if the policy is to be 

adopted. The transaction costs involved are search and information costs, permitting costs, and 

bargaining costs.  There are transaction resources that enable actors to address these transaction costs 

and device a contractual arrangement in the form of land use policy.  Information, administrative, and 

political resources can facilitate the adoption of policy on distributed renewable energy generation.  

 Chapter Three is titled, "Renewable Energy Generation of Investor-Owned Utilities in Regulated 

and Deregulated Markets."  Renewable energy generated through large-scale systems is high on the 

government's agenda to promote sustainability.  IOUs play a key role in this effort.  Many are granted 

franchised monopolies, while others have divested their assets and have focused on specific utility 

function.  Renewable energy generation has been uneven across the country. This chapter examines the 

factors shaping the variation of renewable energy generation of IOUs by applying a transaction-cost 

politics perspective.  It brings to bear the hazards of incomplete contract that pervade transactions 

between different actors in the electricity sector.  It identifies the transaction costs salient to large-scale 

renewable energy generation in regulated and deregulated states.  The chapter contends that renewable 

energy generation varies in the way the policy environment shapes the transactions of actors and the way 

they deal with transaction costs.   Transactions are specific to the characteristics and location of large-

scale systems, the community being served, the political institutions present, and the policies being 

implemented.   

 Chapter Four is titled, "Implications of Context and Ownership Form of Electric Utilities for 

Demand-Side Management."  DSM provides benefits by easing supply uncertainty and reducing not only 

the need for capacity but also the consumption of non-renewable energy sources and electricity costs.  

DSM programs, however, have yet to gain wide adoption. Their implementation has so far been uneven 

across program types, geographic areas, regional entities, consumer and utility categories.  Chapter Four 

examines the contextual drivers that affect the performance of DSM programs, that is, the energy 
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efficiency gains of MOUs and electric cooperatives.  These factors include the demographic profile and 

housing stock that characterize the utilities' service territories, and the environmental constituencies, 

political support, and energy-related polices operating in those areas.  The chapter also looks into how 

the ownership form of utilities affects the relationship between the contextual drivers and energy 

efficiency gains.   Focus is on MOUs and electric cooperatives since DSM programs generally reside in 

these utilities and are not implemented by third-party entities.  MOUs and electric cooperatives are similar 

in size and scope but differ in ownership form, governance structure, and internal controls.   

1.2  Contributions to Theory 

 Renewable energy and sustainability are emerging concerns in public administration and policy.  

For a time, these have been the purview of other disciplines, such as engineering (i.e., where plant 

design, operation, and efficiency estimates are computed), economics (i.e., where market barriers, policy 

and regime types, consumer and production surpluses are modeled), and sociology (i.e., where individual 

and social processes affecting pro-environmental behavior are investigated).  Renewable energy and 

sustainability have not been a staple of public administration research until recently.  They are relevant to 

public administration since they are public issues where government is often called upon to act and shape 

behavior and outcome.  That is, government looms large because of the public character and the urgency 

of the issues and the reach of their effects on society.  This dissertation builds upon existing literature to 

raise questions relevant to public administration and policy.  It relies on a number of studies spanning 

different disciplines to clarify concepts, trace developments in the field, frame questions, and build 

hypotheses and models.   

 This dissertation aims to highlight and bring back government in the discourse on renewable 

energy and DSM.  Often, government has been treated as exogenous to econometric models either 

treating it as a given or a homogeneous entity, or assigning it a neutral role until a rationale is found to 

justify its intervention in the market.  In all of the three essays, government is treated as an active 

participant in the political market.  Chapter Two, for instance, extends the literature on transaction 

resources by not relegating government in the background that is called upon to participate only when 

third-party intervention is needed.  The three essays show that government is engaged.  Its actions can 

affect the politics, policy, and performance of sustainability agenda.  In Chapter Two, the commitment of 
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local governments to harness their political resources for land use and development is part of the model 

as it facilitates the adoption of distributed renewable energy generation.  In Chapters Three and Four, 

Renewable Portfolio Standards (RPS), Energy Efficiency Resource Standards (EERS), Production Tax 

Credit (PTC), Cost-Recovery Mechanisms, and Performance Incentives are public policies affecting 

various electric utilities, the outcome of their clean energy targets, and the performance of DSM 

programs.   

 Governments' actions can also pose barrier to and limit future options on sustainability.  

Permitting costs in distributed renewable energy generation are transaction costs traceable to local 

governments' failure to streamline procedures.  The overlapping jurisdictions of state and federal 

governments on the operations of IOUs in Chapter Three hamper the generation, distribution, and 

transmission of renewable energy.  This last point brings up a related issue about government as a 

homogeneous entity.   This dissertation adopts the public administration view that government is a 

diversified body composed of a network of organizations at different levels with a variety of interests and 

constituencies.  Local, state, and federal governments are covered in the three chapters.  Local 

governments take center stage in Chapter Two.  In Chapter Three, state and federal governments are 

involved in large-scale renewable energy systems resulting in overlapping jurisdictions, fragmented 

authority, and differing policy environments. Some states maintain regulations of vertically integrated 

IOUs and others introduce wholesale and retail competition, while the federal government oversees inter-

state exchanges and network transmission and maintenance.  In other words, public administration has 

much to contribute to the discourse on sustainability given its intimate knowledge of government and its 

broad understanding of the policy process and the political market.  

 This dissertation provides alternative theoretical lens in examining sustainability issues.  Chapters 

Two and Three applied transaction-cost politics perspectives to examine the different players and their 

exchanges in the political market.  What may be novel in Chapter Two is the treatment of transaction 

resources as mechanisms to minimize transaction costs in the political market and the juxtaposition of 

transaction costs and resources on the issue of distributed renewable energy generation.  Transaction 

costs in the political market are pervasive and intractable and the mechanisms to deal with them are 

beset with difficulties. The conventional response to deal with transaction costs is to look for alternative 
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institutional arrangements and governance structures—for example formalizing property rights (North, 

1990a), or vertically integrating the firm (Coase, 1937; Williamson, 2000), or assigning the transactions to 

appropriate public bureaucracies (Frant, 1996; Horn, 1995).  Chapter Two extends the transaction 

resource space proposed by Heckathorn and Maser (1987, 1990), which defines a frontier beyond which 

government intervention is needed to supplement resources.  The chapter looks into transaction 

resources that are available to players to address barriers to mutual exchanges and the hazards to 

contracting.  Chapter Three also applied transaction-cost politics as framework to examine political 

contracting in different policy environments involving different players.  It goes beyond the classical 

regulation theories by taking into account the transactions besides those of regulators and utilities (e.g., 

as propounded in natural monopoly and public interest theories), taking the opposite view on the 

durability of these transactions (e.g., as implied by Stigler's capture theory), and treating instead these 

transactions in process term.  By applying transaction-cost politics, Chapter Three examines the 

differential impact of the factors shaping large-scale renewable generation in regulated and deregulated 

markets.   The chapter traces the mutual dependence of IOUs to the idiosyncratic nature of electricity 

supply and the legacy system of vertically integrated utilities.   This deviates from the common view on 

institutional interactions based on isomorphic processes.    Further, Chapter Four highlights the 

implication of context and ownership form of electric utilities for DSM.  It complements existing literature 

on DSM and energy use, which has largely focused on rationalist models and pro-environmental behavior 

of individual consumers.  It also examines how ownership form moderates the relationship between DSM 

and context. 

 The dissertation redefines the traditional politics-administrative systems by considering the 

specific context of renewable energy and DSM programs of electric utilities. Chapter Two deviates from 

the general perspectives on land use transactions, which highlight competition between countervailing 

forces, e.g., political market framework, Tiebout model, Peterson's functional division of local and national 

governments, interest group models, growth machine politics, and smart growth.  Competition between 

these traditional land use forces is muted in the case of distributed renewable energy since they do not 

have much stake in the policy process.  Thus, Chapter Two veers away from existing land use 

perspectives and examines instead the political contracting between local governments and residents, 
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homeowners or community associations, as they promote distributed renewable energy systems.  In 

Chapters Three and Four, the units of analysis are the service areas of electric utilities, which do not 

necessarily conform to existing politics-administrative boundaries. Demographic characteristics, 

environmental constituencies, natural resources, political ideology and support, and housing stock are re-

defined by these service territories, which are composed of counties where IOUs, MOUs, and electric 

cooperatives operate.  Applying service areas of utilities as units of analysis makes for a better estimate 

of the context of electric utilities, their operations and customers.    

  The dissertation also highlights the relevance of location.   As discussed in Chapter Three, the 

idiosyncratic nature of electricity supply and the legacy system of vertically integrated IOUs have defined 

the exchanges between contiguous and neighboring utilities.  IOUs and grid operators performs the 

crucial task of ensuring that demand and supply of electricity are in constant state of balance at any time 

and at any point in the network.  This task is a constant challenge given the fact that electricity cannot be 

stored economically, transmission capacity has been underinvested, and energy losses from transmission 

have been substantial.   Thus, where IOUs are located and who are their neighbors become relevant in 

large-scale energy system.  The mutual dependence of neighboring IOUs to ensure service reliability 

defines the mechanism by which they interact.  This necessitates the use of spatial regression analysis 

(or spatial econometrics) to account for the interactions of contiguous IOUs.  The presence of spatial 

autocorrelation reveals these interactions in the regression model in Chapter Three.  The use of 

Geographic Information System (GIS) to delineate the service territories of IOUs and the lag simultaneous 

autoregressive (SAR) model to run the regression analysis is new in public administration research.  The 

application of spatial regime analysis extends the use of the SAR model by allowing the coefficients to 

vary depending on the policy regimes, which is useful in determining the differential impact of variables in 

regulated and deregulated markets.  The availability of spatial data facilitates the use of spatial analysis in 

public administration research.  This methodology can provide new perspectives on issues and can be a 

tool to identify and control for spatial autocorrelation and to compute for spatial effects and externalities. 

 The dissertation introduces variables that have not been widely tested in past research. In 

Chapter Two, data on firms providing green products and services for local residents and communities 

were collected and fitted in the regression model.  Green firms are considered resources that can 
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minimize search and information costs, which can deter local residents from generating their own energy 

from renewable sources.  The inclusion of renewable energy potential as variable in Chapter Three—

measured in terms of the estimated renewable energy that can be generated from available natural 

resources in the area—is fundamental in energy research but is not commonly applied in public 

administration.   In Chapter Four, housing stock is used to test whether split incentives occur in housing 

units, which are either renter-occupied or owner-occupied.  In all three chapters, public policies figure 

testing whether they shape renewable energy generation and DSM programs.  These include technical 

mandates, such as RPS and EERS, and incentives, such as PTC, Performance Incentives and Cost 

Recovery Mechanisms. The consideration of emerging issues on sustainability and the availability of data 

led to the collection and use of these variables.   

  The three essays cover policy adoption and performance.  Policy adoption as dependent variable 

is commonplace in policy research.  Chapter Two deals with the adoption of a land use policy that permits 

distributed renewable energy generation in residential zones.  It melds policy literature and New 

Institutional Economics (NIE) by treating land use policy as a collective contract meant to reduce 

uncertainties by binding participants to specified development patterns and acceptable behavior.  Policy 

adoption of land use policy is thus examined in terms of political contracting and its attendant hazards.  

Chapters Three and Four, on the other hand, deal with outcomes.  The dependent variable for Chapter 

Three is the installed capacity of IOUs to generate renewable energy.  It treats this variable as outcome 

shaped by policy, politics, utility location and characteristics.  It contends that outcomes vary in the way 

policy environment shapes the transaction of actors and the way they deal with transaction costs.    

Chapter Four focuses on the performance of MOUs and electric cooperatives in implementing their DSM 

programs.  It explains program performance of utilities by looking into the contextual drivers—such as 

demographic characteristics, housing stock, energy policies, environmental constituencies, and political 

support—and examining how the effects of these contextual drivers on program performance vary 

depending on ownership form.   

1.3  Contributions to Practice 

 Policymakers can take away some insights from the three essays.   Chapters Two and Three 

have shown that renewable energy generation is scalable—from distributed renewable energy system 
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that powers home and small buildings to large-scale generation that services millions of customers.   The 

technology is there to support the generation of a few kilowatts or a thousand megawatts of renewable 

energy and transmit them through the grid.  But the political dynamics changes as one scales up or down 

renewable energy generation.  Local politics of land use has different dynamics from the politics and 

policies involving state and federal governments.  The stakeholders involved are also diverse, that is, 

from residents and neighborhood associations to commercial, industrial consumers, and organized 

interest groups.  The institutional infrastructure is not the same across jurisdictions or the capacity may be 

uneven to prop up the sustainability agenda at different levels.   Thus, policymakers, especially those 

making distant advice, would be in better position to craft policies if they closely consider political realities 

on the ground and the shifting policy context.   

 Policies have differential impacts depending on the environment in which they operate.  Chapters 

Three and Four clearly demonstrate that policies are not created equal.   Some are likely to work, and 

others may not.  Policy context and the interplay of other variables may be exerting influence.  In Chapter 

Three, for example, a technical mandate is likely to work in a regulated market but not in a deregulated 

setup.  In Chapter Four, EERS works for MOUs while performance incentives work for electric 

cooperatives.  The effects of policies are also shaped by the type of utilities implementing them.  That is, 

the ownership form and governance structure of utilities influence policy choice.  This means that 

policymakers need to expand their policy repertoire, study different policy options, and assess policies not 

solely on the basis of technical efficiency but also on account of political feasibility and administrative 

capacity.   This also implies that one-size-fits-all policy is not likely to work.  Context matters.  And context 

shifts from one location to the next, from one organization to another, and from one time point to the 

another time point. Policy, therefore, has to adapt.   

  There is also the need to measure the outcome and performance of policies and programs.   

Chapters Three and Four use outcome-based measures.  Performance gap occurs when intent and 

outcome do not coincide.  This is an issue to many policymakers.  Many factors are involved to implement 

a policy and realize its objectives.  Chapters Three and Four presented some of these factors.  

Policymakers need to develop the perspective of looking at policymaking as a process.  That is, they 
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have to look beyond policy adoption and give special attention to implementation and the durability of 

policy and program benefits.    

 Renewable energy and DSM programs have yet to make inroads into the priorities of many 

stakeholders and the agenda of governments.   The issues involved are varied and multifaceted.  

Policymakers may need to bring in expert advice from various disciplines and stakeholders to understand 

the complexity of these issues.  Taking account of a variety of perspectives would be valuable in framing 

issues and formulating policy options.    
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CHAPTER TWO 

THE POLITICS OF LAND USE 
FOR DISTRIBUTED RENEWABLE ENERGY GENERATION 

 

2.1  Introduction 

 Local governments are institutionalizing distributed renewable energy generation by leveraging 

their authority on land use to permit and promote small-scale energy systems located at customer site.  

This is a policy innovation as it is a novel idea and practice for many local governments adopting it (F. 

Berry & Berry, 2007; E. M. Rogers, 2003).  It is novel as this goes against the conventional notion of 

energy generation from large-scale systems represented by big power plants and expansive transmission 

and distribution networks.  It also redefines the role of local government in advancing the sustainability 

agenda—one that does not deal with traditional and powerful players in the energy market, such as 

federal and state governments, energy companies, electric utilities, and regional organizations, but with 

residents and neighborhood associations or local communities, who are playing an important part as 

producers and end-users of energy.    

 Distributed renewable energy generation is still at its nascent stage.  Its relevance, however, to 

the discourse on sustainability is becoming apparent as both government and private sector find ways to 

promote clean energy and mitigate climate change.  Energy generation in the U.S. comes largely from 

fossil fuels with petroleum imports added to the mix to meet overall consumption.  Energy consumption 

for 2011 reveals that renewable energy constitutes only 9% of the total.   Petroleum tops the list at 36%, 

followed by natural gas at 26%, coal at 20%, and nuclear electric power at 8% (U.S. Energy Information 

Administration, 2012a).   Of the total energy generated, electric power consumes 40% mainly using coal 

and natural gas.   In an inventory of greenhouse gas emissions and sinks from all U.S. anthropogenic 

sources between 1990 and 2009, electricity generation is ranked highest in terms of net emissions 

beating all other sectors including transportation, industry, agriculture, commercial, and residential (U.S. 

Environmental Protection Agency, 2011).  In other words, electricity consumption supported by large-

scale non-renewable energy systems leaves a huge environmental footprint.   

 There are contending views about the appropriate type of policies for renewable energy 

generation.  There are those raising questions about the economic wisdom of technology mandates and 
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government subsidies, such as pollution standards, preferential tax treatments, feed-in-tariffs, and 

Renewable Portfolio Standards (e.g., Borenstein, 2012; Schmalensee, 2012).  They recognize the 

idiosyncratic nature of renewable energy generation and propose alternative ways to estimate costs and 

efficiency outcomes to evaluate policies.   And there are those who see sustainability and climate change 

as a complex public good issue that requires multilevel governance with state and local governments 

taking an active role (e.g., Betsill & Rabe, 2009; Portney, 2003; Rabe, 2008; Rowlands, 2010).  In many 

of these studies, the focus is on large-scale energy systems and distributed renewable energy generation 

is treated, at best, as a peripheral issue.  But as the search for viable solutions continues, it is worthwhile 

to examine this initiative at the local level and raise questions, such as:  What would explain the variance 

in local response to challenges in land use and energy demands?  Why are some local governments 

adopting the policy of distributed renewable energy generation while others are not?  What are shaping 

policy adoption?  

 This study answers these questions through the lens of transaction-cost politics.  Policy adoption 

implies that political actors in their various exchanges have been able to identify and reduce the 

transaction costs that would otherwise have prevented citizens from harvesting renewable resources at 

their place of residence.   To facilitate their exchanges, these actors devise a contractual arrangement in 

the form of a land use policy.  Like any contract, a policy is incomplete since actors have bounded 

rationality to foresee all future contingencies, which give rise to uncertainty and opportunistic behavior 

among actors.  The ex-ante difficulty in designing such policy and the ex-post uncertainty in enforcement 

represent transaction costs that have to be overcome if the policy is to be adopted.  This study teases out 

the political exchanges and the attendant transaction costs arising from a policy on distributed renewable 

energy generation.  It examines these transaction costs as barriers to policy adoption and identifies the 

transaction resources that enable actors to overcome these barriers.      

 The following section discusses the political market of land use.  It presents existing perspectives 

on land use transactions and adopts the view that land use policy is a form of political contract.   The next 

section provides an overview of large-scale and distributed renewable energy systems.  This is followed 

by a discussion on the transaction costs involved in distributed renewable energy generation and the 
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transaction resources available to players.   The data and measures for testing hypotheses are presented 

next.  The chapter concludes by summarizing the findings and implications for future research.  

2.2  Political Market of Land Use 

2.2.1  Existing Perspectives on Land Use Transactions 

 Land use transactions have been examined in many studies.   They have been framed mainly in 

terms of competition between land use forces to capture the gains from policy.  The political market, for 

example, has been used as framework to examine the transactions among land use interests represented 

by demanders and suppliers (Feiock, 2006; Lee & Feiock, 2011; Lubell, Feiock, & de la Cruz, 2009).  The 

demanders (e.g., businessmen, realtors, environmental groups, and other private interests) exert political 

power to advance policies that favor them, and the suppliers (e.g., politicians and other government 

authorities) provide public goods and services in response to these demands.  Beneficial exchanges are 

impeded by transaction costs—such as those associated with the difficulty in reaching agreements, 

contradictory goals among constituencies, and uncertainty in securing commitments from legislators and 

implementers—which can affect policy adoption and enforcement (Feiock, Tavares, & Lubell, 2008; 

Feiock, 2006; Horn, 1995).  Transactions can lead to a policy choice or decision.  Institutions play an 

important part as they mediate the transactions of political and economic forces and, thus, influence the 

policy process (Feiock, 2006). They either constrain or incentivize behaviors of both demanders and 

suppliers.   

 The classic Tiebout model is another example.  Tiebout (1956) views the transactions between 

various local governments in terms of competition for growth and development.  Local governments 

provide bundle of goods and services to satisfy consumer-voters' preferences.  Citizens register their 

preferences by "voting with their feet," that is, choosing and residing in communities that best satisfy their 

preferences for public goods (Tiebout, 1956).  Local governments thus pursue the optimum and stable 

size for their communities.  They compete with other local governments by attracting residents that will 

enhance local development to achieve this optimum size.  "Proper zoning laws, implicit agreements 

among realtors" are mechanisms by which this is achieved (Tiebout, 1956, p. 420).   Extending the 

Teibout model, Peterson (1981) proposes a functional division of policy arenas between national and 

local governments—i.e., development policies for local governments, redistributive policies for national 
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government, and allocational policies for both.  He argues that cities have unitary interest and that is to 

maximize their tax base.  Local governments are concerned about providing for the needs of their 

residents and competing for growth to attract residents with high tax potential.  They are more concerned 

about economic productivity and operational efficiency than redistributive goals (Peterson, 1981).      

 Interest group models also see policy as the outcome of power play among competing groups, 

but predict that those groups with political resources dominate the competition.  In examining efforts at 

reforms in municipal government, urban education, civil rights, Miller (1985) found policy reforms to be 

reflections of the preferences of high-demand groups or those people with the capacity to induce change 

based on their preferences. These policies are decided not by the median voter but by the institutional 

preferences of particular groups, such as those in high socio-economic status (Feiock, 2006; Miller, 

1985).  The interest group model of local politics predicts that policies would likely favor groups that are 

able to deliver political resources to local officials (Lubell, Feiock, & de la Cruz, 2009).  This means that 

the bargaining dynamics in the political market is defined by the political powers of the demanders and 

the inclination of local authorities to supply policies to favor particular interests (Feiock, 2006).  

 Growth machine politics predicts that development interests would mobilize and articulate their 

demands to capture the concentrated benefits from land use policies  (Lubell, Feiock, & Handy, 2009; 

Molotch, 1976).   Land is a "market commodity providing wealth and power," and those "who have most 

to gain or lose in land use decisions" take particular interest in it (Molotch, 1976, pp. 309, 314).  Because 

they are well-organized, well-financed, and closely allied to politicians, development interests are likely to 

edge out the competition (Lee & Feiock, 2011; Molotch, 1976).   Local governments become the arena 

where land-based interests "compete for public money and attempt to mold those decisions which will 

determine the land-use outcomes" (Molotch, 1976, p. 312).  Growth machine politics benefits only a few 

and has negative consequences, such as pollution, traffic congestion, and natural resource degradation 

(Molotch, 1976).  The political nature of growth controls, such as zoning, can also be exclusionary to the 

effect that low-income residents are prevented from living in certain neighborhoods (Charles, 1999).   

 The rise of environmental constituencies can be traced to smart growth becoming part of the local 

agenda to pursue growth and sustainability in land use plans and policies. For planners, smart growth 

means "promoting denser development and protecting agricultural and wild land from developments" 
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(O’Connell, 2009).  Generally, it involves land use policies that tie economic growth to the quality of 

community life (Portney, 2003). Sprawling development or "urban sprawl" is anathema to smart growth. 

Various policy instruments have been implemented to manage growth and contain urban sprawl, 

including land preservation, inner city redevelopment, urban growth or service boundaries, incentive 

zoning, smart growth zoning, density bonuses, development impact fees, and transfer of development 

rights (Feiock et al., 2008; O’Connell, 2009; Ramirez de la Cruz, 2009).   Thus, along with the agenda of 

smart growth and sustainability came the formation of constituencies for the environment.  With 

environmental issues gaining currency, citizens and interest groups advocating for the environment have 

grown over the years.  They are proving to be a counterforce to builders, realtors, and other development 

interests in shaping policy outcomes.  They have strong preference for measures advancing 

sustainability.  The activism of these groups can be a factor to induce local governments to enact 

sustainable land use policies. The supply of environmental goods in the political market is contingent on 

how pro-environment groups can counter development interests and provide electoral victory to local 

politicians. 

2.2.2  Land Use Plan and Policy as Political Contract  

 This study frames land use transactions not mainly as competition between individuals and 

groups but more in terms of the process in political contracting.  A land use plan is a "collective contract 

between various land use interests and the local government" (Dawkins, 2000, p. 511).  It is intended to 

secure cooperation among various parties by stipulating required future actions and the rewards and 

penalties for compliance and non-compliance (Maser, 1998).  Collective action is facilitated through the 

joint rationality of participants who see benefits accruing to all concerned following compliance.  Future 

land uses are delineated and safeguards are devised to mitigate uncertainties.  These uncertainties 

represent transaction costs that arise from participants' behavior, implementation, and other unforeseen 

events. Thus, a land use plan emerges when "landowners face transaction cost impediments to 

establishing credible voluntary land use commitments " (Dawkins, 2000, p. 511).  It reduces uncertainties 

by binding participants to specified development patterns and acceptable behavior.  Like a contract, it 

defines long-term relations by stipulating ways to deal with unforeseen events.  It serves as constraint for 

socially disadvantageous land use practices.   
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 A land use plan provides the blueprint for development.  It is much like a constitution, which as 

Dixit (1999) noted, does not specify all the rules and procedures that have to be followed for every 

contingency and is interpreted and applied with the changing context.   It is implemented through land use 

policies by way of regulations and incentives, such as zoning ordinance, subdivisions, impact fees, and 

density bonuses.  Zoning regulations, in particular, are used in most local governments in the U.S. to 

guide the growth of community within their jurisdictions (Pitt, 2008).  Policies have long-lasting effects as 

"they create facts, institutions, and expectations that have their own momentum and acquire at least 

some of the same durability as a change in the constitution itself" (Dixit, 1999, p. 25).  Thus, land use 

policies can create new agencies, constituencies, and exchanges, which may be costly to reverse.  

 Local governments are at the forefront of these plans and policies given that land use is primarily 

a local concern. They are the "critical institutions of local governance and important agents of service 

delivery" (Benton & Feiock, 2008).  They enact and enforce policies, set the institutional arrangements 

and mechanisms for collective action, and deliver public goods to their constituencies.  They formulate 

land use policies to contain urban sprawl and define the character of development that they envisioned 

for their communities. Sustainability has occupied the agenda of many local governments through zoning, 

smart growth, and lately, through energy policies and programs.  Land, as input to development and 

sustainability, is a contentious issue in light of the competing and conflicting claims of its use.   

2.3  Renewable Energy Generation 

2.3.1  Large-Scale Renewable Energy Systems  

 Energy generation is a land use issue as siting, land requirements, compatibility with existing and 

adjacent land uses, public welfare and safety, and aesthetics commonly arise because of the competing 

claims on land and the externalities associated with exercising property rights.   Land use issues 

concerning energy generation are varied and can be specific to the type of energy systems adopted or 

planned for installation, that is, large-scale system or distributed and small-scale. 

 Large-scale energy systems generate electricity either at utility scale (e.g., producing about 5 to 

50 megawatts) or commercial scale (e.g., producing about 1 to 4 megawatts).  Many of these systems are 

powered by fossil fuel and they have siting advantage over renewable power plants (Kahn, 2000).  They 

are located near urban areas and industrial zones, while renewable energy systems—e.g., wind and solar 
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farms, biomass plants, geothermal power plants—are often sited in remote, rural areas or in open spaces 

where resources abound but are far from electrical transmission lines and basic infrastructure, such as 

roads, water supply, drainage and sewer connection (Kahn, 2000).  With certain amount of flexibility to 

site fossil fuel power plants, project sponsors could choose the lead agency to approve their permits and, 

oftentimes, state regulatory agencies are the likely option because of one-stop shops, centralized state 

reviews, and experienced civil servants (Kahn, 2000).  This is not the case with large-scale renewable 

energy systems, which are location-specific and land-intensive.  Project sponsors often have a relatively 

harder time getting approval from either the federal or local government because of hurdles from national 

laws protecting endangered species and the environment, and the uncertainty of local politics and 

regulations (Kahn, 2000).  Other barriers include the generation cost of intermittent power supply from 

renewable resources and the transmission cost associated with the unique temporal and spatial profiles 

of renewable energy technologies (Borenstein, 2012; Schmalensee, 2012). 

 Although touted as important solutions to fossil fuel depletion, imported oil dependency, and 

global warming, adopting large-scale renewable energy systems may have unintended effects. The food-

fuel debate, for instance, highlights the potential conflict between sustainable energy and food security 

objectives as seen in the conversion of arable lands to bio-fuel production.  The siting of wind farms has 

been the subject of local opposition because of noise pollution, spoiled scenery, and the danger these 

farms pose to birds.  Another is "energy sprawl" where land use requirements of existing technologies for 

future energy demands are estimated to have negative ecological consequences (McDonald, Fargione, 

Kiesecker, Miller, & Powell, 2009).   Existing challenges and unintended future consequences create 

barriers to the adoption and expansion of large-scale systems, thus the need to search for 

complementary or alternative policies.  

2.3.2  Distributed Renewable Energy Generation 

 Distributed renewable energy generation is one such policy.  It is small-scale, decentralized 

applications of clean renewable technologies, such as solar photovoltaic and small wind turbines, that are 

commonly sited at the customer's home or place of work (Ackermann, Andersson, & Soder, 2001; 

Pepermans, Driesen, Haeseldonckx, Belmans, & D’haeseleer, 2003; Pitt, 2008).  The scalability of 

renewable system technologies makes the adoption of a policy that promotes their use at the local level 
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feasible.  Small-scale facilities can have a capacity of up to 2000 kilowatts or 2 megawatts and can be off-

grid generation or grid-tied systems (Pitt, 2008).   Local governments have used residential zoning codes 

to permit generation of, say, 4 to 100 kilowatts, to power homes and small buildings.     

 Zoning is a land-use tool "to determine what kinds of development activities can take place" and 

"to delineate areas for special environmental protection" (Portney, 2003, p. 112). With residential zoning 

codes that permit or allow on-site electricity generation through renewable resources, permitting 

procedures, standards for the use of the technologies, and other requirements are clarified and managed, 

resulting in more simplified and streamlined procedures, where applications can be approved "over-the-

counter" without rigorous review process.  A zone has designation of "permitted" use when renewable 

energy application is allowed outright for as long as it complies with regulations, design standards, and 

other requirements (Pitt, 2008).  A "conditional" use zone, on the other hand, would require detailed 

application for a "conditional use permit" from local zoning authority and would entail rigorous review 

process including, in most cases, the conduct of public hearings (Pitt, 2008).  Permitted use implies 

establishing renewable energy overlay zones that "give[s] pre-approval for siting of renewable energy 

generation in designated geographical locations...[and] offers the opportunity for a thorough assessment 

of available resources, and the impacts on natural and human inhabitants of the area " (Pitt, 2008, p. xiii).    

 Distributed renewable energy generation is part of the efforts of local governments to advance 

sustainability in their local communities.  This is in line with the trend in many U.S. states and local 

governments, which are taking an active role in environment and climate change issues (Betsill & Rabe, 

2009; Rabe, 2008; Vandeveer & Selin, 2010).  Local governments contribute to climate change mitigation 

by virtue of their existing local authority, their ability to influence behavior, their capacity for 

experimentation, and their "bottom-up" influence on law and policy at state, federal, and international level 

(Outka & Feiock, 2012).  Their proximity to residents and their knowledge of local norms place them in a 

unique position to influence individual and corporate behavior (Outka & Feiock, 2012). Local governments 

exercise local authority through zoning and land use controls, building codes, and proprietary powers on 

publicly-owned facilities and utilities (Outka & Feiock, 2012). With significant authority through home rule, 

they generate and experiment with policies and standards for climate change mitigation that could inform 

policies at higher levels (Outka & Feiock, 2012).   
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 Notwithstanding the land use authority of local governments and the salience they attached to 

sustainability issues, question remains why some local governments advance environment-friendly 

policies.    That is, why do some local governments enact residential zoning codes that permit distributed 

renewable energy generation while others do not?  Viewed from a transaction-cost perspective, these 

local governments are likely to adopt such policies because resources are available to minimize 

transaction costs and facilitate policy adoption.   

2.4  Transaction Costs and Resources 

 As discussed above, existing perspectives on land use transactions highlight competition 

between countervailing forces.  Competition arises as policy adoption has distributional consequences for 

players vying for concentrated benefits and avoiding concentrated costs.  Growth machine politics, for 

instance, predicts that development interests would capture the gains from land use transactions.  The 

rise of environmental constituencies, on the other hand, is seen as a growing force to counter 

development interests.  The Tiebout model sees competition between local governments in attracting 

residents with high tax potential.   Competition between these forces, however, is muted in the case of 

distributed renewable energy generation because these large land use interests do not have much stake 

in the policy process.  Political contracting is mostly confined between local governments and residents, 

homeowners or community associations in their efforts to adopt a land use policy that overlays a zone 

over residential areas that permits installation of clean energy technologies.   

 But like any political contracting in land use, the hazards of incomplete contract are present.  

These hazards create uncertainties in transactions.  The costs of these uncertainties could be prohibitive 

as to prevent beneficial exchanges from occurring.   The conventional response to deal with transactions 

costs is to look for alternative institutional arrangements and governance structures—for example, 

formalizing property rights (North, 1990b), or vertically integrating the firm (Coase, 1937; Williamson, 

2000), or assigning the transactions to appropriate public bureaucracies (Frant, 1996; Horn, 1995).   This 

study looks instead into transaction resources that are available to players in the political market to 

minimize transaction costs.  These resources could ease barriers to political contracting and enable 

players to shape policy adoption.   
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 Heckathorn and Maser (1987, 1990) proposed a transaction resource space that defines the 

context for contractual relations.   The transaction resource space has a resource frontier—much like the 

production possibility frontier in economics—beyond which players in the political market would not be 

able to cover transaction costs with their endogenous resources and would tend to seek third-party 

support.  Third-party intervention becomes necessary to provide exogenous resources so that players 

would be able to address any of the search, bargaining, and enforcement costs arising from the problems 

of coordination, division, and defection in contractual relations (Heckathorn & Maser, 1987, 1990).  For 

instance, if communication channels and enforcement mechanisms are lacking, a third-party is called for 

to provide supplemental resources, say, coalition-building or policing services. Transaction resources 

thus become a determining factor in contractual relations and provide a rationale for government 

regulation.  In the words of Heckathorn and Maser (1987, pp. 71–72): "Abundant and cheap resources 

facilitate contracting. Even contracting problems which are quite complex and difficult can be solved 

endogenously. By contrast, if internal transaction resources are absent or costly, even simple contracting 

problems cannot be solved endogenously. That sets the stage for third-party intervention—in other words, 

regulation."    

 Taking cue from Heckathorn et al. (1987), this study underlines the relevance of transaction 

resources.  In applying the political market perspective, however, it treats local governments as active 

players in the contracting process and it is viewed not as an outside entity that gets involved in the 

process only when third-party support is needed.  Transaction resources constitute the stock of resources 

that players are able to access to minimize contract and enforcement costs.  They include fiscal 

resources, administrative capacity, communication channels, governance structures, political support, 

stakeholders' buy-in, and enabling technology.  Transaction resources also make up the resources found 

in the political market context that mediate or facilitate exchanges, such as institutional arrangements, 

political ideology, community characteristics, housing stock, and electricity costs. These resources are 

able to minimize transaction costs by providing safeguards and certain degree of certainty to contractual 

relations.   That is, the hazards to political contracting are addressed so that players collectively pursue 

the mutual gains that can be derived in forging a contract and in maintaining contractual relations.   The 
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next section discusses the transaction costs involved in adopting a policy on distributed renewable energy 

and the transaction resources available to mitigate barriers to policy adoption. 

2.4.1  Search Costs and Information Resources   

 In adopting a policy on distributed renewable generation, residents wanting to install new 

technologies, such as solar electric panels (i.e., photovoltaic panels or PV) and wind turbines, have to 

deal with search and information costs.  They would have to spend time and resources to discover if 

products and services are available, accessible, and affordable.  Search and information costs would be 

steep for those not familiar with the technologies and this is particularly so when firms and contractors 

providing the products and services are absent or few.  The presence of a market with numerous green 

firms will not only bring down the upfront costs of installing clean energy technologies but also the 

information and search costs that can pose as barrier for homeowners to make informed decisions.  

Minimizing search and information costs are critical for these residents since they are the main 

constituencies of the policy on distributed renewable energy generation.  Local governments will likely 

adopt this policy if the support infrastructure supplied by green firms and contractors exists to serve local 

demands.   

 Hypothesis 1.  The higher the number of green firms the more likely that local governments will 
adopt residential zoning codes that permit renewable energy generation. 
  
 Involvement in sustainability or climate change networks can provide co-benefits for local 

governments.  These networks are, in a way, similar to professional networks where knowledge is 

diffused among members and informal networks of weak ties with other organizations are created (Newell 

& Swan, 1995).  Through these networks, local governments can keep abreast of environmental issues, 

best practices, and available tools.  This means that the costs for searching and acquiring information 

about clean energy technologies, permitting procedures and fees, industry standards, human resource 

requirements, skills training could be reduced through contacts among network members.  Thus, these 

networks can serve as a valuable resource for information-gathering and problem-solving for local 

governments pushing the sustainability agenda in their jurisdictions.  Memberships in these networks, 

however, are no guarantee that climate change policies would be enacted.  Local governments need to 

overcome a number of obstacles in order to go beyond rhetorical commitment, such as having a political 
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champion within the local authority, access to financial resources, jurisdiction over emission-producing 

activities, technical expertise, political will, among other things (Betsill & Rabe, 2009).     

 Hypothesis  2.  Local governments with memberships in sustainability network organizations are 
more likely to adopt residential zoning codes that permit renewable energy generation.  
   

2.4.2  Permitting Costs and Administrative Resources 
 
 Permitting costs can deter efforts to install on-site clean energy technologies.  The procedures 

and requirements to get permits for solar electric panels or distributed PV, for example, are complex and 

unclear in many jurisdictions (Pitt, 2008).  That is, "[i]nstalling a PV system generally requires, at 

minimum, an electrical permit from the local building department and an interconnection permit or 

agreement with the local utility. A building permit may also be required, particularly if the project will alter 

the building structure or if the solar installation will not be flush with the roof. In some cases a zoning, 

design review, or other type of planning permit may be required to approve the PV installation as a 'use' 

on the property" (Pitt, 2008, pp. 16–17).   Existing building codes may set height limitations and design 

requirements that can delay or prevent solar PV installation (Pitt, 2008).   Former Vice-President Al Gore, 

for example, was not allowed to install solar PVs on the roof of his home in 2007 because of "local zoning 

rules that required all power generating equipment to be placed at the ground level" (Pitt, 2008, p. 7).  In 

hurricane-prone areas such as Florida, contractors are raising issues about wind-loading requirements for 

PV installation (Pitt, 2008).  Some jurisdictions also require a design review process, which allows the 

public or the neighbors to raise aesthetic concerns about proposed projects and applications (Pitt, 2008).    

 In the case of small wind turbines, the lack of applicable guidelines is an issue.  Many 

jurisdictions are evaluating small turbines using the permitting processes for large wind turbines or similar 

energy infrastructure (Pitt, 2008).  Like PV systems, installation of small wind turbines would require 

electricity and building permits, and often would also need planning and zoning permits because they 

have more potential impact on the environment and surrounding land uses (Pitt, 2008).  Barriers arise 

because of excessive zoning requirements (e.g., height restrictions, setback requirements, state 

certification), conduct of public hearings and reviews (e.g., by local planning body, judicial review), ill-

defined approval processes, and lack of support from regulatory boards (Pitt, 2008).  More stringent 

reviews are usually conducted to ensure that small wind power projects meet the following requirements: 
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"public health and safety; siting and installation; setbacks from residences, roads and property lines; 

nuisance impacts, such as sound and electromagnetic/microwave interference; environmental impact, 

such as avian mortality and soil erosion; and visual impacts" (Pitt, 2008, p. 36).  And different local 

authorities, including surrounding jurisdictions, are involved in these reviews.  At times, state-certified 

engineers are also called upon to conduct independent inspections adding significant costs to the review 

process (Pitt, 2008).  The lack of experience of local inspectors and permitting authorities on renewable 

energy systems and the different permitting requirements across jurisdictions are causing project delays 

and problems to residents and contractors (Pitt, 2008). 

 Permitting costs could be resolved internally within local governments.   To minimize permitting 

costs, local governments would have to harness their administrative resources, such as exercising 

political will, improving system processes, and developing capacity.  Committing and making these 

resources available could minimize permitting costs and facilitate the adoption of a land use policy on 

distributed renewable energy.  They are necessary to facilitate policy adoption. They signal the 

willingness and capacity of government to deal with barriers to policy adoption.    

 Local governments have adopted various measures on sustainability.  Sets of indicators have 

been proposed to gauge local sustainability efforts (e.g., Portney 2003; Zeemering 2009; Lubell et al. 

2009b).  These indicators encompass the triple bottom line of sustainability—i.e., environment, economy, 

and equity.  Portney (2003), for instance, has come up with an index that measures whether cities are 

taking sustainability seriously.  The index includes 34 indicators categorized according to the following 

elements: sustainable indicators project; smart growth activities; land use planning programs, policies, 

and zoning; transportation planning programs and policies; pollution prevention and reduction efforts; 

energy and conservation/initiatives; and organization/administration/management/coordination/ 

governance (Portney 2003).  The International City/County Management Association (ICMA) conducted a 

sustainability survey, which asked respondents to identify the various policies and programs enacted in 

their jurisdiction that promote sustainable land use and development.  (See Appendix A for the list of land 

use measures in the ICMA survey).    

 The presence of these indicators shows the level of commitment in pursuing sustainable goals. 

Having them in place could mean that the local governments have introduced and clarified issues, set 
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standards and procedures, and sought public consultations.  These indicators can serve as benchmarks 

for monitoring, as an internal management tool to measure performance, or a means to mobilize and 

engage the public (Portney 2003).  The presence of these indicators, however, does not automatically 

lead to sustainability outcomes since, like policy, they are not self-enforcing.  Thus, supporting 

mechanisms are necessary, such as plan of action, resources, implementation capacity, information, and 

technology.   

 This study uses sustainability measures adopted by local governments for their internal 

operations as proxy for these administrative resources, namely, dedicated staff and sustainability budget.  

One of the indicators listed by Portney (2003) under the organization/management/coordination/ 

governance element is the designation of a single government or non-profit agency responsible for 

implementing sustainability. Sustainability encompasses various elements that concern different 

departments and offices in local governments, such as planning, transportation, administrative services, 

community welfare, park management, office of the mayor, city manager, and council.   One option is to 

assign sustainability effort to one of these departments, but this might compete with ongoing priorities as 

each one has its respective mandates and functions.  An alternative is to spread out the effort to two or 

more offices, which, on the other hand, might result in fragmentation and coordination problems.  In a 

study of Florida cities, Outka and Feiock (2012) found that most cities have assigned the development of 

energy and climate change policy to an existing department, i.e., the planning department.  They found 

that these cities are less likely to have climate change plans. Designating a unified office and dedicated 

staff signals the seriousness of the local governments in dealing with the issue and its intention to give 

the effort high priority.  Coordination and implementation problems are attenuated with a unified authority 

taking the helm of the sustainability effort. 

 Hypothesis 3.  Local governments with dedicated staff to the sustainability effort are more likely 
to adopt residential zoning codes that permit renewable energy generation.  
 
 Budget resources allocated to the sustainability agenda also signals the seriousness of local 

governments to the effort.   They increase the capacity of local government to promote the agenda and 

implement projects.  They can be used for improving system processes, developing human resources—

such as the personnel tasked to grant permits for solar PV and small-wind turbines—and educating local 

government workforce about sustainability in general and distributed renewable energy in particular.  



24 

 

They can be a good indicator of local governments' support for clean energy technologies, which can be 

institutionalized through a land use policy. 

 Hypothesis 4.   Local governments with sustainability budget are more likely to adopt residential 
zoning codes that permit renewable energy generation. 
 

2.4.3  Bargaining Costs and Political Resources 
 
 Bargaining costs are another set of transaction costs that are likely to pose barriers to policy 

adoption.  These involve the cost in negotiating details of the contract, the changes needed once the 

contract has been approved, as well as the costs in monitoring performance and in implementing pre-

agreed resolution mechanisms (Weimer & Vining, 2005). Local governments would have to win the 

support and compliance of residents and homeowners associations to proceed with the adoption and 

implementation of residential zoning codes on renewable energy generation.   

 There may be general consensus on the benefits of clean air from renewable energy.  However, 

actually implementing clean energy technologies within one's neighborhood may attract opposition from 

other residents who may raise issues about safety, aesthetics, and property rights.  The Not-In-My-

Backyard (NIMBY) syndrome has been observed not only between community and industries but also 

between neighbors.  For example, the right to grow trees in one's backyard may conflict with the right to 

harvest solar energy in another.   A seemingly innocuous case happened in California when a resident 

filed a legal suit—after failed efforts at mediation—against his neighbor whose redwood trees were 

casting a shadow on his solar panels (P. Rogers, 2008).  The court ruled in favor of the solar panels and 

resulted in the cutting of the redwood trees to comply with the Solar Shade Control Act, a law in California 

that is rarely used  (P. Rogers, 2008, 2013).  In response to this solar panel vs. redwood tree case, a law 

was then passed in 2013 that "guarantees if California property owners plant a tree before a neighbor 

installs solar panels on their roof, then the neighbor can't require the tree to be cut or trimmed, even if it 

grows to cast shade on the panels" (P. Rogers, 2013).  Persuading neighbors to allow renewable energy 

technologies installed, such as solar PVs, can be a messy affair with various concerns being raised, such 

as: "lower the property value of [our] homes," "blinding glare reflecting off [our] neighbor's panels,"  

"worsen a water runoff problem in the area," "destroy the ecosystem of birds and animals that pass 

through [my] yard," "would cover too much green space," and "didn't want to look out my windows and 
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see a 'solar panel sea'," (Johnson & ClimateWire, 2012).   The same is true for small wind turbines.  

Negative perceptions on the impact of wind turbines persist.  Most residents are concerned about sound 

and visual impacts and potential bird fatalities, which are found to be negligible for small wind turbines 

based on studies done by the American Wind Energy Association (AWEA) (Pitt, 2008).    

 Another bargaining hurdle is the existing private covenant restrictions imposed by community or 

neighborhood associations.  A restrictive covenant is a "promise made by one property owner to limit the 

use of his or her realty (land, buildings, or vegetation) so as to benefit other parties. Restrictive covenants 

are commonly used by planned communities to ensure that all units adhere to a common design theme, 

and to prevent activities deemed to be undesirable by the community at large" (Starrs, Nelson, & 

Zalcman, 2000, p. 12).  Many of the objections against small-scale renewable energy technologies based 

on these covenants are being raised mainly on grounds of aesthetics.  There are ten states with laws in 

place prohibiting covenant restrictions from banning solar PVs in communities, but compliance has been 

wanting (Pitt, 2008).   

 Unsupportive local regulatory bodies reviewing applications for small wind turbines also present 

serious bargaining hurdle.    That is, "[e]ven if a proposal appears to meet all legal requirements, winning 

approval from the local planning commission, board of zoning appeals, or other applicable agencies may 

be difficult. This is due largely to a lack of understanding about the impacts of wind facilities and a general 

unwillingness to approve projects that are new or unfamiliar to the community" (Pitt, 2008, p. 42).  Review 

process would be doubly difficult if placed in the hands of elected body, which "allows for greater 

discretionary decision-making than would be expected from a purely administrative review procedure" 

(Pitt, 2008, pp. 42–43).  As was observed with local approving boards in Virginia, elected bodies "often 

defer to the objections of neighboring landowners rather than judge the applications strictly on the 

established permitting requirements" (Pitt, 2008, p. 43). 

 This study considers local government structure as proxy variable for the propensity of local 

regulatory boards to approve distributed renewable energy projects.  Different forms of local government 

has been shown to yield certain pattern of policy outcomes pertaining to land use and climate change  

(e.g., Lubell, Feiock, & de la Cruz, 2009; Outka & Feiock, 2012; Ramirez de la Cruz, 2009).   The 

structure of the local executive and legislature—which has evolved in various forms since the Progressive 
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reform movement of the early 20th century—embodies the rule-making processes that shape policy 

choices and outcomes at the local level (Feiock, 2006).  It could either amplify or mute the ability of local 

actors to influence land use decisions and patterns of urban growth (Feiock, 2006; Lubell, Feiock, & de la 

Cruz, 2009).  This condition creates incentives for local actors to behave in certain way to influence the  

amount and nature of change in land use (Feiock, 2006; Lubell, Feiock, & de la Cruz, 2009).   

 There are various forms of municipalities in the U.S. but the two major types are the mayor-

council and the council-manager form, or the political cities and administrative cities as Frederickson and 

Johnson (2001) call them, respectively, in their pure forms.  The former draws a clear functional line 

between the executive and the legislature with a full-time, directly elected mayor, who is responsible for 

implementation of policies promulgated by the legislative council and for the overall operations of the city 

government.  In the latter, both the legislative and executive functions are vested in the council, which 

hires a professional manager to oversee day-to-day operations.  The council-manager form is part of the 

efforts of the progressive reform movement to increase professionalism in local governments and to 

insulate public decisions from partisan politics (Lee & Feiock, 2011).  Overtime, both government forms 

would adapt features from each other (Frederickson & Johnson, 2001).  Thus, a council-manager form 

may have an elected mayor who serves as presiding officer of the council and the ceremonial head of 

government.  Or, a mayor-council form may assign a professional administrator to assist the mayor in 

running city hall.  But, essentially, the two forms have been the dominant structure of U.S. municipalities, 

such as in cities, townships, boroughs, and villages. 

 Two hypotheses have been proposed about the forms of local governments.  One is the 

"insulation hypothesis," which posits that city managers are more concerned about efficiency and 

economic development than environmental amenities since they are insulated from citizen pressures and 

environmental interests (Lee & Feiock, 2011).  This is consistent with the idea that mayors are more 

responsive to demands from interest groups and environmental activists.  By virtue of the political 

character of its position, mayors are more likely to yield to pressures in the community since they need to 

win the support of voters.  Reelection is a high-powered incentives for them (Frant, 1996). City managers, 

on the other hand, are concerned about gains in professional reputation, which could translate to career 

advancement (Ruhil, Schneider, Teske, & Ji, 1999). Thus, they work to improve local operations and 
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increase competence and efficiency in local government, as evidenced, for instance, during the 

reinventing government movement in the 1990s (Ruhil et al., 1999).     

 The "planning hypothesis" views professional socialization as an important factor that sensitizes 

managers to the value of planning and long-term goals, making them more sensitive to environmental 

concerns (Lee & Feiock, 2011; Ramirez de la Cruz, 2009). Unlike mayor-politicians, managers do not 

have short-term political horizon and are able to transcend political partisanship.  Their educational 

training and memberships in associations expose them to professional norms, best practices, and allow 

them to develop the skills to plan for durable projects with long-term benefits, such as environmental 

protection and sustainable growth (Lee & Feiock, 2011).    

 Following the "insulation" hypothesis, the study proposes that the council-manager form of 

government may be more inclined to deal with opposition from residents and local communities 

considering that they are insulated from politics and are not engaged in periodic elections.  The "planning" 

hypothesis also suggests that managers are more likely to be informed about environmental issues and 

more inclined to adopt efficiency goals and industry standards, which could translate into better 

information and promotion of distributed renewable energy technologies in local communities.   

 Hypothesis 5.  Municipalities with council-manager form of government are more likely to adopt 
residential zoning codes that permit renewable energy generation.   
 
 Bargaining costs are reduced when dealing with communities that have homogeneous 

characteristics.  Local governments would have to spend less resource in aggregating the preferences 

and goals of residents.   In discussing bargaining costs in regional governance, Feiock (2007, p. 54) 

proposed that homogeneity in community characteristics "reduces agency costs for officials negotiating 

interlocal agreements on behalf of citizens."  Local governments would not be saddled with 

heterogeneous preferences, which can present an opportunity for veto-players in the community to 

forestall changes in the status quo, such as adopting a policy on distributed renewable energy systems.  

Community preferences, however, could go either way towards support or opposition.  Research 

suggests that residents belonging to high socio-economic status—especially those that are educated—

are normally the ones more receptive to environmental issues and are able to articulate the demands for 

sustainability and better quality of life (Dunlap, Van Liere, Mertig, & Jones, 2000; Feiock et al., 2008; 

Lubell, Feiock, & de la Cruz, 2009).  Local governments can deal with negative perceptions with the right 
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amount of information on clean energy technologies and public education on industry standards (e.g., UL 

1741 that lists safe and reliable PV makes and models, and IEEE 1547 for interconnection) and available 

technologies (e.g., the use of shingle and solar paint for PVs).   In a community with homogeneous 

characteristics that can be receptive to green initiatives, bargaining costs could be minimized with the 

right intervention.  This study considers two variables for community homogeneity and support, namely, 

white population and educational attainment.     

 Hypothesis 6.  The higher the proportion of white population in a community the more likely that 
local governments will adopt residential zoning codes that permit renewable energy generation. 
 
 Hypothesis 7.  The higher the proportion of educated population in a community the more likely 
that local governments will adopt residential zoning codes that permit renewable energy generation. 
 

2.5  Data and Measures 
 
 The adoption of distributed energy generation, as the dependent variable, is defined as the 

adoption of "residential zoning codes that permit solar installations, wind power, or other renewable 

energy production."   This is taken from the 2010 survey of ICMA on local government sustainability 

policies and programs. ICMA did the survey with inputs from other research organizations, such as the 

Center for Urban Innovation, Arizona University's Global Institute of Global Sustainability, and the Alliance 

for Innovation.  Survey questionnaires were sent to 8,569 local governments, i.e., cities and counties, and 

2,176 or 25.4% responded.  Of those that responded, 452 or 20.8% indicated that they have adopted 

residential zoning codes for renewable energy.   For the analysis, the study covers jurisdictions with 

population of not less than 5,000 in 2010, that is, 1,465 cities and 294 counties in the sample.   

 The 2010 ICMA sustainability survey was also used for two other variables, namely, dedicated 

staff and budget for sustainability.  These variables are part of the options in the survey regarding the 

actions taken by local governments on "sustainability, energy conservation, resilience, climate change, 

emissions reductions, or similar concerns" in the community, which are stated as follows: "dedicated staff 

to the sustainability effort" and "provided a budget specifically for the sustainability effort."  

 Green firms were identified based on the categories defined by the U.S. Conference of Mayors as 

providing green jobs and related renewable energy services (United States Conference of Mayors, 2008).   

The study includes all of the categories except for those that have little or nothing to do with distributed 

renewable energy generation, such as corn farming, gluten feed and meal, forest and reforestation 
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services, and timber cruising, estimating, and valuation services.  These green firms were matched with 

all establishments classified in the North American Industry Classification System (NAICS) Codes 21 

through 813990 in the 2007 U.S. Economic Survey, which was released in 2009-2010. Total 

establishments in cities and counties were included in the analysis as control variable.  There were 47 

observations in the sample without figures for total establishments, which were then excluded in the 

analysis, bringing the total sample to 1,712.     

 Two climate change networks were considered, namely, the U.S. Conference of Mayors and the 

International Council on Local Government Initiatives (ICLEI).  The U.S. Conference of Mayors tackles 

broad policy interests, such as national urban/suburban policy, federal-city relationships, urban planning 

and management, as well as environmental issues.  ICLEI, on the other hand, focuses on local 

sustainability providing local governments with technical assistance and tools to inventory and reduce 

greenhouse gas (GHG) emissions.   In 2013, the U.S. Conference of Mayors has a membership of 1,060 

and ICLEI has 523.  Of the 1,712 ICMA respondents, 291 were members of the U.S. Conference of 

Mayors and 213 were members of ICLEI.  Membership to either of these networks was coded as 1, and 0 

if otherwise. 

 The data for the form of government come from various sources.   The 2006 municipal form of 

government survey of ICMA was the main source.  In this survey, respondents were asked to indicate 

their municipality's form of government given the following options: mayor-council; council-manager; 

commission; town meeting; and representative town meeting.  (See Appendix B for the definitions in the 

ICMA survey.)  The survey has 3,964 respondents and these were matched with the 2010 ICMA 

sustainability survey.  The procedure yielded 1,129 matched records.  Those remaining records without 

data on the form of government were coded based on information gathered from municipal ordinances, 

organizational charts, annual financial statement reports, and official government websites.  Since the 

study is primarily interested in the two dominant forms, recoding was done such that town meeting and 

representative town meeting were included in the mayor-council (coded 0) since these two forms follow a 

functional division of the legislature (i.e., the residents or through their representatives) and executive 

(i.e., through collegial authority like a board).  The commission was coded alongside the council-manager 

form (coded 1) given the fusion of legislative and executive authority in the commission.   
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 Demographic data were collected from the American Community Survey (ACS) of 2010 of the 

U.S. Census Bureau.  The 2010 figures for total population and white population were collected from ACS 

2010 except for some municipalities where data are not available, in which case 2008 or 2009 estimates 

were used.  Education figures were based on population aged 25 years and older with associate's or 

bachelor's degree.  Land area was also from the U.S. Census Bureau converted into square miles.  Total 

population and land area were used as control variables.  

2.6  Findings 
 
 The study ran a logistic regression model for the analysis in R.  The results are shown below with 

the coefficient estimates in log odds and odds ratios. 

  
Table 1.  Logistic Regression Results For Distributed Renewable Energy Generation 

Variable Log Odds Odds Ratios Std. Error P-value 
Intercept -2.480e+00   0.08372 3.537e-01   2.33e-12 

Information Resources 

Green firms 2.145e-03   1.00215 8.937e-04    0.016386 

Sustainability network membership 4.593e-01   1.58296 1.495e-01    0.002120 

Administrative Resources 
Dedicated staff 5.144e-01   1.67270 1.416e-01    0.000281 

Sustainability budget 3.004e-01   1.35046 1.607e-01    0.061589 

Political Resources 

Council-manager  2.993e-01   1.34891 1.386e-01    0.030821 

Proportion of white population 4.212e-03   1.00422 3.881e-03    0.277784     
Proportion of population with 
associate's or bachelor's degree  

1.093e-02   1.01099 7.817e-03    0.162109     

Control Variables 

Total population, 2010 4.018e-06   1.00000 1.457e-06    0.005825 

Land area, in square miles 9.232e-06   1.00001 6.170e-05    0.881066     
Total establishments -3.785e-05   0.99996 1.366e-05   0.005577 

Note: Bold p-values indicate statistically significant results.  

  
 
 The regression result gave a null deviance of 1,827.5 with 1,711 degrees of freedom.  By adding 

the 10 predictors in the model, the result gave a residual variance of 1,736 with 1,701 degrees of 

freedom.   That is, the variance decreased by 91.5 points on 10 degrees of freedom.  The decrease was 

found to be statistically significant indicating a good model fit.   

 As the regression results show, 5 of 7 variables are statistically significant.  All of the three 

transaction resources have either one or two variables significant.  As predicted in Hypothesis 1, the 

presence of green firms would have a positive effect on the adoption of distributed renewable energy.   
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The more green firms available the better is the provision of information, products, and services needed 

by residents and local communities to invest in clean energy technologies.  They minimize the transaction 

costs that residents would incur in searching for information on new technologies.  They help residents 

make informed decisions and also provide the required support system for maintenance, upgrade, and 

other related services.   The odds ratio indicates, however, that the positive effect of green firms on policy 

adoption is small, that is, there is only 0.22% greater odds for local governments to adopt the policy if 

there are more green firms serving the community, holding other variables constant.    

 Another information resource that is significant is the membership of local governments in 

sustainability networks.   This supported Hypothesis 2, which proposes that local governments that are 

members of sustainability networks are more likely to adopt the policy than those who are not members.     

This is so because these networks can serve as resource for information and venue for problem-solving, 

which can bring down information and search costs.  As the regression results show, local governments 

that are either a member of ICLEI or the U.S. Conference of Mayors have 58% greater odds of adopting 

residential zoning codes on renewable energy generation than those that are non-members, controlling 

for all other variables.  

 To deal with permitting costs, local governments would have to rely on and harness their 

administrative resources to streamline permitting procedures and develop personnel capacity.  Variables 

for administrative resources are significant, namely, dedicated staff and sustainability budget.  As 

predicted in Hypothesis 3, local governments with dedicated staff are more likely to adopt the policy on 

distributed renewable energy.  A dedicated staff under a unified office for sustainability would minimize 

coordination and implementation problems.   The regression results indicate that local governments with 

dedicated staff to the sustainability effort have 67% greater odds of adopting the policy than those 

without.   This same goes with the sustainability budget.   Along with having a dedicated staff, allocating 

budget for sustainability indicates the seriousness of local governments in advancing their sustainability 

agenda.  It means increased capacity to implement programs and projects.  The odds ratio shows that 

local governments that provided a budget for the sustainability effort have 35% greater odds of adopting 

the policy on distributed renewable energy generation than those that did not allocate the same 

resources.      
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 Bargaining costs can pose barrier to policy adoption and can be dealt with through harnessing 

political resources, such as the homogeneity and educational level of communities, and the form of local 

government.   Of these three resources, only the form of government is statistically significant.  

Hypothesis 5 proposes that municipalities with council-manager form of government are more likely to 

adopt the policy than those with mayor-council form.   This was predicated on the assumption that 

managers are insulated from politics, which enable them to pursue long-term goals and to deal with 

oppositions from neighborhood associations and local communities.   Because of their professional 

associations, managers may also be exposed to information regarding the environment and the various 

efforts to adopt efficiency goals and industry standards.   Both the "insulation hypothesis" and the 

"planning hypothesis" can be used to explain why municipalities with council-manager form of 

government are likely to adopt residential zoning codes that permit distributed renewable energy 

generation.   The regression results show that there is 35% greater odds for municipalities with council-

manager form of government to adopt the policy than for municipalities with mayor-council form of 

government, all else held constant. 

2.7  Conclusion 

Issues concerning the availability, access, use, distribution, and control of land have always been 

high on the agenda of local governments.  Studies have been undertaken to understand the political 

economy surrounding these issues and the choices local governments make.  As issues evolved, so do 

the focus of these studies—from growth machine politics, growth management, to smart growth, and now 

to renewable energy. In recent years, local governments have been confronted with demands to deal with 

issues on sustainability and climate change.  The adoption of renewable energy technologies to mitigate 

climate change has again placed land at the center of local governance since most of these technologies 

are land-based—such as wind, solar, biomass, biofuel, and geothermal—which could affect land use 

patterns and encroach on protected land cover.   

This study examines one such policy, that is, a land use policy permitting small-scale renewable 

energy systems through residential zoning codes.  This local initiative has brought to the fore the role of 

citizens in renewable energy discourse. More than just being treated as passive recipients of electricity 

load, residents become active players in the use and generation of clean energy.  Examining this local 
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initiative thus requires a re-focusing of perspective.  Existing perspectives on land use transactions have 

been dominated by land use interests represented by development interests, environmental groups, local 

and state governments, laying claim on the right to own and use the land.  These perspectives have 

provided useful templates for understanding transactions between these land use interests but may not 

help in unraveling the transactions at the level of local governments, residents, and community 

associations as in the case of distributed renewable energy.   This study thus refocuses the lens by 

looking into the transaction costs impeding policy adoption and the resources available to these players to 

minimize barriers to political contracting.     

 In this study, transaction resources come in the form of information, administrative, and political 

resources.  Proxy variables were used to measure these transaction resource variables.  The study found 

the following as statistically significant: green firms and sustainability network membership as information 

resources; dedicated staff and sustainability budget as administrative resources; and council-manager 

form of government as a political resource.  Other variables and indicators can be used in future studies 

to improve model specification and measurements, such as the characteristics of residents, features of 

neighborhood associations, information sources of residents and local governments, and bargaining 

mechanisms at community level.  Understanding the behavior of citizens as consumers of electricity is 

another important topic for future research as various demand-side management programs of utilities are 

being implemented to increase energy efficiency and the demand for clean energy.    
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CHAPTER THREE 

RENEWABLE ENERGY GENERATION OF INVESTOR-OWNED UTILITIES 
IN REGULATED AND DEREGULATED MARKETS 

 

3.1  Introduction 

 Renewable energy has gained currency in the discourse on environmental protection and 

sustainability.  Various initiatives are being undertaken to adopt clean air technologies and increase 

renewable energy production.  In large part, they target electricity generation, which has the highest net 

greenhouse gas emissions from 1990 to 2009 due to its heavy reliance on fossil fuels, particularly coal 

(U.S. Environmental Protection Agency, 2011).  That is, about 72% of electricity generated in 2007 in the 

United States uses fossil fuels (U.S. Energy Information Administration, 2012b).  There have been gains 

in recent years.   That is, between 2000 and 2010, renewable electricity "has grown at a compounded 

average of nearly 14% per year," excluding hydropower (National Renewable Energy Laboratory, 2011, 

p. 17).  Renewable energy, however, still remains a small portion in the overall energy mix with only 5.1% 

in installed electricity capacity in 2010 (National Renewable Energy Laboratory, 2011). Its importance will 

grow in the future as electricity demand increases and the effects of climate change are felt.    

 Investor-owned electric utilities will play a key role in this ongoing discourse.  They generate  42% 

of electricity in the country and serve 71% or about 100 million consumers (U.S. Energy Information 

Administration, 2012b). Many are granted franchised monopolies where they are assigned exclusive 

service territories. As such, they are regulated in matters concerning electricity rates, profit margin, and 

service provision.  They are vertically integrated performing the functions of generation, transmission, and 

distribution. Others, on the other hand, have unbundled their assets, specifically those located in areas 

where wholesale and retail competition have been established.  Investor-owned utilities (IOUs) are 

operating under varying geographic, social, political, and policy settings, which leads one to ask whether 

these variances affect renewable energy generation.    

 Renewable energy generation has been uneven across the country.   Some utilities have posted 

high generation rate, while others are lagging behind.  What are the factors shaping the variation in 

renewable energy generation of large-scale energy systems?   Are these factors behaving differently in 

states where regulation is still enforced or in areas where wholesale markets have been introduced?  In 
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other words, what would explain the variance in policy outcomes?   This study tackles these questions by 

identifying and examining these factors through the lens of transaction-cost politics.   It brings to bear the 

hazards of incomplete contract that pervade transactions among different actors in the electricity sector.  

It identifies the transactions costs salient to large-scale renewable energy generation in regulated and 

deregulated markets.  The study contends that renewable energy generation varies in the way the policy 

environment shapes the transactions of actors and the way they deal with these transaction costs.  

Transactions are specific to the characteristics and location of large-scale systems, the community being 

served, the political institutions present, and the policies being implemented. 

 The study starts with a discussion on the idiosyncratic nature of the electricity market on the 

supply side.  Next, it reviews classical theories on utility regulation. A brief discussion on the issues and 

important policies that led to the restructuring of the electricity industry sector follows.  Then, the study 

examines the various factors shaping renewable energy generation under regulated and deregulated 

environment. A presentation of the methodology, data, and spatial regression model follows.  The last 

part presents the findings and conclusion.     

3.2  The Idiosyncratic Nature of Electricity Supply 

 The electricity market is unlike any other commodity market where producers and consumers 

transact business through the electricity grid (Griffin & Puller, 2005).  Griffin and Puller (2005, p. 5) liken 

the electricity grid to a pond where "there is usually no way to identify the power generated by producer A 

to match with the power utilized by consumer B."   Electricity, unlike other goods in the market, cannot be 

inventoried or can be very costly to store.  This means that the "the system of generating and transmitting 

electricity must adjust to variation in demand on an immediate basis" (Nersesian, 2007, p. 26).  For the 

grid to operate effectively, the demand and supply of electricity must be in a constant state of balance at 

any one location in the grid in real time.   That is, there is a need to ensure that the level of the pond is 

"within a certain narrow band of tolerance" second-by-second lest the system breaks down (Griffin & 

Puller, 2005, p. 5).  This calls for a centralized coordination of supply and demand of electricity.  A system 

coordinator is assigned to "coordinate schedules of generation, load, and power flow, and balance 

deviations from expected supply or demand" (Griffin & Puller, 2005, p. 5).  It also deals with overloading 

transmission lines, reserve capacity, backup power plants, scheduling and dispatching (Nersesian, 2007).  



36 

 

The flow of electricity in the grid is coordinated and regulated through the transmission system.  Thus, to 

maintain the reliability and stability of the electricity grid, centralized coordination is vital.  This, however, 

is facing many challenges in light of the legacy system from vertically integrated utilities that has resulted 

in a balkanized network with right-of-way issues, transmission and expansion constraints (Griffin & Puller, 

2005; Joskow, 2005b, 2006; Vajjhala & Fischbeck, 2007).    

  The supply of electricity is further complicated by the temporal and spatial profiles of electricity 

generation technologies. Demand for electricity can vary widely depending on local conditions and the 

time and day of energy use.  Electricity is very costly to store, which limits the ability to respond to 

temporal variations of demand.  To ensure reliability and efficiency of supply, the types of technology 

used are critical consideration.  Borenstein (2012) distinguishes between "dispatchable" and "intermittent" 

generation resources.  The former constitutes those resources "over which an operator has greater 

temporal control" as opposed to the latter that "vary significantly due to exogenous factors" (Borenstein, 

2012, p. 74).  Conventional gas and coal plants—the cheapest form of electricity generation and normally 

used to supply base load requirements—face temporal limitations "on how quickly a plant's output level 

can be increased or decreased ('ramping rates'), how long the plant must remain off once it has been shut 

down, and how frequently it must be shut down for planned or unplanned maintenance" (Borenstein, 

2012, p. 74).  On the other hand, gas-fired peaker plants including hydroelectric generation have "rapid 

ramping capability and low start-up costs" but "low fuel efficiency" (Borenstein, 2012, p. 74).  Peaker 

generators generally operate only for a short period making them costly to amortize and making electricity 

generated from these generators extremely expensive (Nersesian, 2007).  Power plants usually maintain 

both types of base and peak loads.  Of all the generation resources, renewable energy technologies are 

the least dispatchable and are intermittent because they depend on local climate conditions. Generation 

can vary throughout the day for solar and wind.  Solar power is generated in daytime peaking at noon, 

while wind power can be strongest at night.  Not all renewable energy technologies, however, are the 

same.  Geothermal, municipal biomass, and hydroelectric are dispatchable but are location-limited 

(Borenstein, 2012; Schmalensee, 2012). To ensure steady supply, additional reserve generation is 

necessary to accommodate intermittent resources (Borenstein, 2012).  Engineers are also raising issues 
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regarding the likely impact of intermittent resources on the grid if they make up a big portion—say 20% or 

more—of electricity generation (Borenstein, 2012). 

 The location of generation plants shapes the way electricity supply is generated, transmitted, 

priced, and regulated.  The cost of electricity, for instance, is affected by idiosyncratic site characteristics, 

such as "property values, local labor costs, environmental constraints, access to fuel transportation, and 

access to electricity transmission lines, as well as variation in technical efficiency of operation" 

(Borenstein, 2012, p. 70).  Location is salient to renewable energy generation, which is dependent on 

local conditions.  Wind, solar, and biomass are generated in situ from available supply of natural and 

renewable resources.  They are scalable, particularly wind and solar, meaning that the amount of 

electricity generated can be as small as powering one household to servicing a million customers.  Unlike 

traditional power plants that are generally located near urban areas and industrial zones, large-scale 

renewable energy systems are often located in remote, rural areas or open spaces (Kahn, 2000).  They 

have lower power densities, that is, "they take up far more space per watt of power generated" (Geri & 

McNabb, 2011, p. 7).   Thus, issues about "energy sprawl" arising from the adoption of large-scale 

renewable energy generation and its unintended ecological consequences have been raised (McDonald 

et al., 2009). 

 Location is also a major factor in the operations of network.  That is, where power plants are 

located and which ones are their neighbors have implications for the generation and transmission of 

electricity.  This has become more evident and problematic when efforts at instituting wholesale electricity 

market began.  Deregulating the market is predicated on the ideal scenario that those buying electricity 

would be able to get the cheapest source available from any nodes in the network that are willing to sell.  

Apart from the need to maintain constant balance in the electricity pool, there is also the issue of 

transmission constraints that hamper the buying and selling of electricity in the network. The legacy 

system of vertically integrated utilities has resulted in limited transmission capacity and weak 

interconnections.  The interconnection was built primarily with neighboring utilities more for the purpose of 

attaining reliability than accessing cheaper source outside their franchise areas (Joskow, 2005a, 2005b).  

It was in the 1990s that many have entered into voluntary arrangements (e.g., coordination agreements, 

contract path transmission service agreements) with their neighboring utilities and other distribution 
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companies within their franchise areas (e.g., municipal-owned and cooperatives) to enable contracting 

parties to source alternative supplies via their transmission lines (Joskow, 2005b).   Many utilities have 

also been criticized by the public for focusing their investments on generation and underfunding 

transmission lines resulting in limited transmission capacity and hampering inter-state exchanges 

(Gaskins, 2007).    

 Energy losses from long-distance transmission are one of the factors why large-scale energy 

systems would normally opt to locate near market centers (Griffin & Puller, 2005).   It is estimated that 

energy losses due to transmission are averaging between 5 to 10%, but actual losses between two points 

vary depending on the "the amount of electrical energy passing through the lines, their design 

characteristics, the surrounding environmental conditions, and the distance traversed"  (Nersesian, 2007, 

pp. 18, 25).   These losses are part of the estimated 57% of total energy wasted from inefficiencies in both 

electricity generation and transmission (Geri & McNabb, 2011).  Energy losses and transmission 

constraints have contributed to limited network exchanges.   

 The interconnection in the network is further hampered by the regulatory jurisdiction under which 

the utilities are covered.  That is, it matters in which state the generating plant is sited because the state 

is the one that regulates large-scale systems.  Each state has its own regulatory and policy framework on 

generation, transmission, and distribution of electricity.  Each has taken a different approach to 

liberalizing the electricity market (Joskow, 2005b).  Some have instituted wholesale and retail competition, 

while others have rejected market liberalization, and others still have only introduced some aspects of 

reform (Joskow, 2005b; Nersesian, 2007).  To set industry standards and secure the reliability of the 

network under a fragmented policy environment, utilities voluntarily join regional and sub-regional 

reliability organizations under the North American Electric Reliability Council (NERC).   Inter-state 

transmission services, on the other hand, are within the purview of the Federal Energy Regulatory 

Commission (FERC) but its jurisdiction stops where vertically integrated utilities are concerned, which are 

under state regulation (Joskow, 2005b).    
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3.3  Theories on Regulating Utilities 

3.3.1  Natural Monopoly and Public Interest Theories  

 Utilities are traditionally seen as natural monopolies.  They are granted franchises to operate 

exclusively in specific geographic area.  Economies of scale in production underlie the theory of natural 

monopolies.  That is, because of decreasing production cost, one large seller is able to produce at less 

cost, thereby, driving other firms out of competition.  This scenario departs from the competitive market 

model where a collection of individual firms compete to supply the quantity demanded, which leads to the 

equilibrium price.  Regulation comes into the picture to prevent a firm from exercising market power by 

setting prices and outputs at monopoly levels.   

 The electricity sector is a network industry and has natural monopoly characteristics.  Building 

and maintaining its network facilities involve high upfront costs.   And operating these facilities exhibit 

declining marginal cost, that is, "the cost of serving an additional customer or providing an additional unit 

of service costs less than the average cost of service"  (Gaskins, 2007, p. 113).  Thus, there is cost 

advantage for one or few large-scale power plants to serve a local area and to have a single and not 

multiple high-voltage transmission lines and local distribution network serving the market.  Having a thin 

market with only one or few service providers increases the possibility of market power. Conventional 

wisdom dictates the need for public oversight or regulation. The idiosyncratic nature of electricity further 

bolsters this argument given that the absence of an inventory coupled with the low elasticity of demand 

can create opportunities for providers to exercise market power especially in cases when there is 

congestion and short supply.    

 The natural monopoly theory has become the basis for explaining regulation in terms of public 

interest.  Natural monopoly is seen as one form of market failure and "regulation is supplied in response 

to the demand of the public for the correction of inefficient or inequitable market practices" (Posner, 1974, 

p. 335).   Investor-owned utilities in the United States are regulated at the state level by independent 

agencies called the Public Utility Commissions (PUCs). The setup is designed to insulate the regulatory 

process from politics and to provide the PUCs enough flexibility to make balanced decisions as 

circumstances require (Holburn & Spiller, 2002).   The PUCs are tasked to prevent utilities from exercising 

market power and to check business practices and operations to ensure reliable electricity supply. They 
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approve electricity rates by balancing "the opposing needs of providing low-cost electricity to the public 

and ensuring that a utility has the financial wherewithal to carry out its obligation to the public" (Nersesian, 

2007, p. 28).   Electricity rates are set "to cover the firm's operating costs and reward its investors with a 

fair rate of return on the capital invested" (Griffin & Puller, 2005, p. 3).   This arrangement, however, has 

created perverse incentives for utilities to exert less effort at maximizing efficiency since all operating 

costs are rolled into the rate base, while overinvesting in plant capacity since returns are guaranteed 

(Nersesian, 2007).   

 The theories of natural monopoly and public interest have attracted criticisms.  In testing the 

assumption that regulation curtails the exercise of monopoly power and eliminates price discrimination, 

Stigler and Friedman (1962) examined the level of electricity rates, measured in terms of average 

revenue per kilowatt-hour, in different U.S. states under regulated and deregulated markets. They found 

no conclusive evidence that price regulation has a significant effect on electricity rates. Stigler (1971) thus 

offered an alternative explanation to public interest theory in the form of the "capture theory" of regulation.  

Demsetz (1968) raised questions regarding the natural monopoly arguments that undergird the public 

interest theory.  He found the arguments to be deficient as they fail to reveal the causal mechanisms 

between the scale economies in production and the monopoly price in the market.  He argued that the 

logical steps are not clear to carry the narrative that scale economies lead to reduced number of sellers or 

a monopoly.  He showed that the arguments for regulating utilities—i.e., to prevent utilities from capturing 

windfall profit and to prohibit the duplication of distribution systems—are not necessarily related to scale 

economies but more to the problems of uncertainty and externalities.  Posner (1974) also noted the lack 

of empirical evidence establishing a positive correlation between  regulation and monopolistic market 

structure or a link between public interest and legislative action.  The theory also fails to provide 

explanations on why, despite its avowed aim to promote public interests, regulations have led to socially 

undesirable results (Posner, 1974).  

3.3.2  Capture Theory 

 Stigler (1971, p. 3) posited that "regulation is acquired by the industry and is designed and 

operated primarily for its benefit."  Put differently, "regulation is supplied in response to the demands of 

interest groups struggling among themselves to maximize the incomes of their members" (Posner, 1974, 
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p. 335).  These definitions encapsulate the capture theory of regulation.  For Stigler (1971, p. 4), the study 

of regulation is about "discovering when and why an industry (or other group of like-minded people) is 

able to use the state for its purpose, or is singled out by the state to be used for alien purposes."  He cited 

the following reasons why an industry would solicit the coercive power of the state:  direct subsidy or 

money; control over entry by new rivals; powers over those which affect substitutes and complements; 

and price-fixing.   He argued, however, that there are limitations to extracting these political benefits, 

which can prevent an industry from behaving like a cartel.  The power balance in the industry, for 

instance, no longer hinges on the size of industry output as seen in an unregulated market but now 

depends on political influence that even small firms could possess; the administrative costs in complying 

with regulations become part of the economic calculus; and the crafting of industry policies now involve 

industry outsiders who can exercise influence (Stigler, 1971).    

 Stigler essentially shifted the discourse from a heavy emphasis on the economic market to the 

realm of the political market.  The supply and demand for regulation is set in the political market where 

constituents make their demands and the politicians or political parties supply the goods demanded.  The 

political market is expected to supply the goods to the groups that can register their demands effectively.  

What is being transacted in the political market is the transfer of wealth, and regulation serves as the 

"powerful engine for redistribution" (Peltzman, 1976, p. 212).  Stigler's central thesis is to explain why 

"producer interest tends to prevail over consumer interests" (Peltzman, 1976, p. 212).  He predicted that 

"small group with large per capita stake" will dominate over "large groups (consumers) with more diffused 

interests" (Peltzman, 1976, p. 212).  The reason why a "numerically compact group" would prevail over 

large groups lies in "the relationship of group size to the costs of using the political process" (Peltzman, 

1976, p. 212).  Diseconomies of scale become evident when accounting for the costs of informing 

members about the issues and implications of regulations, and the costs of organizing to mitigate 

opposition and free-riding (Peltzman, 1976).  In effect, the more compact the group, the better is its ability 

to marshal votes and resources for the political party that will supply the benefits through regulation.  

Stigler is thus advancing the "law of diminishing returns in group size in politics" (Peltzman, 1976, p. 213).    

 Stigler's capture theory, however, falls short of capturing some political realities on the ground.  

Regulatory agencies, for instance, do not exclusively serve a single interest group, and the industries they 
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regulate have different and, oftentimes, conflicting interests (Peltzman, 1976; Posner, 1974).  Posner 

(1974) also asserted that regulations can arise from coalitions between industry and supplier groups, or 

even between the regulated industry and customer groups whose interests may appear to be at odds.  

Regulated industry can obtain monopoly profits and customers can get lower prices or better services that 

otherwise cannot be obtained in an unregulated market (Posner, 1974).  The assumption of wealth 

redistribution through regulation may have to be re-examined given these realities.  The formulation and 

implementation of regulations also involve different sets of actors facing different incentive structures. 

Politicians and implementing agencies act like interest groups advancing their own agenda in the political 

market (Hirshleifer, 1976).  Regulatory agents in the political arena are many, from civil servants, judges, 

elected officials, who bring with them their motivations and authorities that affect policy outcome 

(Hirshleifer, 1976).  Different levels of government authorities, from federal, state, and local governments, 

also have different sets of regulations for the utility sector and adopt different procedures and policy 

instruments to implement them. The federal government regulates wholesale sales of electricity and 

interstate transmission system, while states regulate investor-owned utilities, and local governments may 

operate its own utilities or regulate distributed energy systems.  The theory also fails to explain and 

predict the type of regulations that would be adopted under what circumstances.   

3.4  Deregulating the Electricity Market 

 The energy crises in the 1970s provided the impetus for deregulating electricity market in the 

United States (Geri & McNabb, 2011; Nersesian, 2007; O’Neill & Helman, 2007).   The external shock 

from the oil embargo imposed by the Organization of the Petroleum Exporting Countries (OPEC) in 1973 

in connection with the Arab-Israeli war led to the quadrupling of oil prices, which resulted in market 

instability and electricity price increases.  Power plants then were dependent on oil and natural gas for 

fuel, each consuming 20% in generating electricity (Nersesian, 2007).  President Nixon started Project 

Independence to cut dependence on oil imports and develop nuclear power, coal, and renewable energy 

as alternative fuel (Nersesian, 2007).  In 1978, the Public Utility Regulatory Policies Act (PURPA) was 

enacted requiring utilities to purchase electricity from renewable generators and co-generation plants, 

which are known to have high thermal efficiency, operated by qualifying facilities or independent power 

producers (Joskow, 2005a; Nersesian, 2007; O’Neill & Helman, 2007).   This opened up the electricity 
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generation market to private, non-utility power generators (Geri & McNabb, 2011).  In 1979, another oil 

crisis struck in the wake of the Iranian Revolution, which again put energy policy high on the government 

agenda.   

 The case for deregulation of the electricity market gained traction in the 1990s, especially in light 

of the rising electricity rates in many states and the bad investments made by utilities in the 1970s and 

1980s (Borenstein & Bushnell, 2000; Gaskins, 2007; O’Neill & Helman, 2007).  Utilities entered into 

contracts with qualifying facilities or independent power producers under PURPA, buying electricity at a 

price equal to the "avoided cost," that is, "the amount that a utility would have to pay for replacement 

electricity if it did not buy electricity from the QF [qualifying facilities]" (Nersesian, 2007, p. 29).  In a 

number of states, notably California, utilities were required to pay higher than the avoided cost in an 

attempt to "jump-start new electricity-generating technologies involving solar, wind, and biomass" 

(Nersesian, 2007, p. 29).  Utilities poured money into building generating capacity, particularly in nuclear 

power plants, where return of investments were guaranteed under the regulatory setup, but they were 

underfunding the development of transmission lines (Gaskins, 2007; Nersesian, 2007).   The PURPA-led 

contracts and nuclear power plant investments proved to be uneconomical in the long-run, which in large 

part led to rising electricity prices and rate disparities among states.    

 Advances in technology also became an argument for deregulation.  With changes in generation 

technology and falling fuel prices in the 1990s, generating electricity with smaller units became 

increasingly economical.  In fact, in recent years, the optimal scale of generating plants has been 

declining, where, for instance, "[t]he minimum efficient scale of new generators of several hundred 

megawatts or less fueled by natural gas is much smaller than the minimum efficient scale of large 

thousand megawatt coal and nuclear units favored in the past" (Griffin & Puller, 2005, p. 3).  There are 

also advances in high-voltage transmission, which are improving long-distance electricity transport and 

reducing energy losses (Borenstein & Bushnell, 2000; Griffin & Puller, 2005).  The application of 

computing and information systems is also facilitating the integration of utility systems into networks that 

are becoming bigger than the traditional domain of franchised monopolies. These technological advances 

are making possible for the market to expand beyond individual generators and jurisdictional boundaries, 

which are paving the way for wholesale trading (Borenstein & Bushnell, 2000; Griffin & Puller, 2005) 
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   Important legislations have been passed to deregulate the electricity market.  The Energy Policy 

Act of 1992 was meant to "encourage competition at the wholesale level by creating a class of wholesale 

generators that was exempt from certain utility regulation and by promoting access to transmission" 

(O’Neill & Helman, 2007, p. 132).  The goal was to remove barriers to entry for non-utility generating 

facilities, especially in light of the decline in PURPA-driven investments because of issues such as 

transmission access (O’Neill & Helman, 2007).  The policy expanded the authority of FERC "to order 

utilities to provide transmission service to support wholesale power transactions" (O’Neill & Helman, 

2007, p. 132).  In 1996, FERC issued Order 888 directing utilities to open their transmission lines and to 

set "non-discriminatory and non-preferential rates for transmission service," which aims to transform the 

grid into a common carrier (Nersesian, 2007; O’Neill & Helman, 2007, p. 133).  In the same year, FERC 

issued Order 889 requiring utilities to make available on the internet information about transmission 

capacity (O’Neill & Helman, 2007).  Energy Policy Act of 2005 expanded FERC's responsibilities and 

strengthen its regulatory tools to promote wholesale power markets and develop a stronger energy 

infrastructure to advance fair competition and consumer protection (Federal Energy Regulatory 

Commission, 2006).    

 These policies were enacted in the hope of reducing electricity cost, price disparity among states, 

and improving investment and operation efficiency of utilities.  Realizing these goals, however, is proving 

to be difficult.  Unlike reforms in other countries that involve state-owned utilities, deregulation in the 

United States has to work "within the constraints of the existing private ownership of generation, 

transmission, and distribution assets" (Griffin & Puller, 2005, p. 21).  It meant unbundling integrated, 

privately-owned utilities and allowing them to earn market rates (Griffin & Puller, 2005).  A major sticking 

point is the issue of "stranded costs" or the "the costs of past investments in generation or contracts to 

buy power at high prices," which utilities are demanding to recover as condition for accepting deregulation 

and divesting their generation assets (Griffin & Puller, 2005, p. 21).  Consumers expect retail prices to go 

down with deregulation, while utilities expect the recovery of stranded costs for past investments and 

contracts that were guaranteed during regulation.  States like California and those in the Northeast with 

higher electricity rates were the first ones to embrace deregulation.  But rates have not gone down in 

many of these areas as shown by the higher increases in retail prices in states with deregulated markets 
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than in regulated states between 1997 and 2012 based on data from the U.S. Energy Information 

Administration (American Public Power Association, 2013). 

 Another set of issues is the overlapping regulatory jurisdictions and fragmented authority.  States 

exercise authority over large-scale systems located within state boundaries, and the federal government 

has jurisdiction over wholesale generation market, inter-state exchanges and transmission grid.  The role 

of FERC has been fairly marginal in utility regulation until recent efforts at market reforms, where it is 

tasked, among other things, to set standards in the design and oversight of new electric markets (O’Neill 

& Helman, 2007).  One example is the pricing of power where wholesale pricing is largely within the 

purview of FERC, while retail pricing is under state PUCs (Griffin & Puller, 2005).  This can be 

problematic when the two are sending conflicting price signals, which can "impair the coordination of 

markets and lead to power struggles" as what happened during the California energy crisis in 2000 

(Griffin & Puller, 2005, p. 22; Wolak, 2005).  Fragmented authority is complicated by the fact that "the 

pace and shape of deregulation vary from state to state," that is, some states still maintain the traditional 

vertically integrated monopoly, and others have implemented some aspects of reform like allowing 

independent power producers to provide electricity to utilities or even to compete with utilities by giving 

them access to the transmission grid and distribution companies; while a number of states have 

introduced wholesale market and retail competition where several power and distribution firms have direct 

access to customers (Nersesian, 2007, p. 37). Further, the development of wholesale-market institutions 

like the Independent System Operators (ISOs) has been uneven throughout the country prompting 

Joskow (2005a, p. 51) to describe it as a "patchwork of different wholesale-market institutions," which 

makes moving electricity from one network to the next difficult and costly. 

 Efforts to deregulate the market began with the goal to bring down electricity prices and to search 

for cheaper alternatives to imported fuel.  Through PURPA, private, non-utility generators came into the 

picture providing electricity through co-generation plants and renewable sources.   Although renewable 

technologies entered the national agenda, the policy was primarily motivated by economics rather than by 

the desire to protect the environment.  Over time, utilities retreated to using the cheapest source 

available—coal.  This is because the country has the largest coal reserves in the world, roughly around 

28% of the world's total (Geri & McNabb, 2011).  In 2012, high-carbon coal made up 37% of total 
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electricity generated with low-carbon natural gas picking up at 30%.  Burning these fossil fuels to 

generate electricity emits large amount of greenhouse gases to the atmosphere.  Issues about the 

environment, along with health and aesthetics, also figure in the effort to acquire long-distance 

transmission rights-of-way (Geri & McNabb, 2011).  With the growing concern over climate change and 

the advances in technology, the cause to protect the environment and pursue renewable energy will 

remain an important agenda in the electricity sector.  But this begs the question:  What are the factors 

shaping large-scale renewable energy generation? Do they behave differently in regulated or deregulated 

markets?  

3.5  Factors Shaping Renewable Energy Generation 

 To tease out these relevant factors, the transaction-cost politics perspective is applied.  The aim 

is to understand the transaction costs that impede beneficial exchanges of players in the political market 

and the mechanisms and resources that facilitate these exchanges.  Transaction costs have been 

specified in many ways, such as in terms of information costs, contract costs, bargaining and decision 

costs, policing and enforcement costs, implementation costs, compliance costs, agency costs, and the 

like.  They serve as rationale for the vertical integration of factors of production or the emergence of firms 

(Coase, 1937) and for why parties fail to deal with externalities or "harmful effects" (Coase, 1960).  They 

arise in exchanges that are durable and idiosyncratic where the hazards of opportunism through holdup 

and defection are ever present (Williamson, 1979, 1983, 2000). These hazards are even more 

problematic in the political market with many heterogeneous players, complex agency relationships, ill-

defined and ambiguous terms of contract, different media of exchanges, intractable property rights for 

public goods and common-pool resources, low-powered incentives, difficulty in allocating benefits and 

costs, and problems of credible commitments (Alexander, 1992; Dixit, 1999; Feiock, Lubell, & Lee, 2010; 

Frant, 1996; Horn, 1995; North, 1990a).    

 Transaction-cost perspective allows one to examine political contracting in different setup 

involving different players.  It considers transactions besides those of regulators and utilities (e.g., natural 

monopoly and public interest theories) and does not view these transactions as stable over time.   

Stigler's capture theory posits a power play between consumers and producers where the end game is 

the capture of government regulators by the latter.  By implication, the relationship between producers 
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and regulators exhibit high degree of stability and there is credible commitment in the supply of durable 

goods to benefit the producers in the long haul.   These classical regulation theories fail to account for the 

problems attendant to long-term relationships of various players operating under incomplete and 

maladaptive contracts. The transaction-cost perspective could be an alternative theoretical lens to 

examine various issues concerning electric utilities operating in the political market.  It veers away from 

the pre-occupation over long-run average cost curve and computing methods for electricity rates, and 

focuses instead on long-term contracts and mechanisms to make them work (Crocker & Masten, 1996; 

Goldberg, 1976).  It treats transactions in the political market in process terms, that is, placing more 

emphasis on the "mechanisms for maintaining, adjusting, and, perhaps, terminating long-term 

relationships" (Crocker & Masten, 1996; Goldberg, 1976, p. 445).  It aims to understand the ex-ante and 

ex-post uncertainties in political contracting that could prevent otherwise mutually beneficial transactions 

from happening.   

 Political contracting is manifested in policies on renewable energy.  Viewed as a contract, a policy 

is arrived at by players in the political market agreeing to cooperate and implement a common goal.  This 

perspective has been posited in many studies (e.g., Dawkins, 2000; Feiock et al., 2010; Heckathorn & 

Maser, 1990; Maser, 1998).  Public policies exist in both regulated and deregulated states.  Deregulation 

does not mean "simply removing existing regulatory infrastructures. Rather, certain elements of existing 

regulation must be replaced with new institutions and rules designed to provide competitive and reliable 

electricity services" (Griffin & Puller, 2005, p. 3).  In a deregulated market, a residual core of regulation 

exists as "necessitated by politics and economics" (Griffin & Puller, 2005, p. 3).  Under the setup, new 

rules are set, new players are involved, and new transactions are formed.   

 One policy of interest is the Renewable Portfolio Standard (RPS), "a requirement for electric 

utilities to obtain a specified proportion or amount of production from renewable sources by a given date" 

(Geri & McNabb, 2011, p. 159).  There are 27 states with RPS goals taking effect in 2010 or earlier, of 

which 14 are operating under deregulated markets (American Public Power Association, 2013; U.S. 

Department of Energy, 2014).   There are compliance costs as utilities have to install renewable 

generators or buy from other facilities to meet the standards.  Under regulated states, these compliance 

costs are addressed through guarantees that are built into the electricity rates.  These guarantees also 
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serve to minimize the potential for regulatory holdup.  Building renewable energy power plants are sunk 

investments with high asset specificity.  That is, long-term investments made on highly specific 

transaction produce dedicated assets that have little or no value outside the transaction (Williamson, 

1979, 1983).  Further, franchise exclusivity is also vulnerable to hold-up problem.  With buyers and sellers 

bounded together by long-term contractual arrangements, regulators can exercise their discretion to 

determine price structure for political ends (Joskow, 1991).  They can, for instance, use the power of price 

discrimination to redistribute income among all customers or sell utility services at a high cost or hide 

implicit taxes and subsidies in utility rates (Joskow, 1991).   

 In deregulated markets, utilities have to recoup their investments through market rates without 

government guarantees.  Thus, the incentive to build excess capacity in deregulated markets is lacking.  

To comply with the technical mandate of RPS, utilities may find other options more attractive than 

generating renewable energy themselves, such as purchasing Renewable Energy Certificates (RECs), "a 

financial instrument that represents one megawatt-hour of electricity created from renewable energy" 

(Geri & McNabb, 2011, pp. 159–160).  Thus, the outcome of RPS may be different in regulated and 

deregulated markets.   RPS is more likely to contribute to increasing renewable energy generation in 

regulated than in deregulated markets.    

 Hypothesis 1.   RPS is likely to have a positive effect on renewable energy generation in service 
areas located in regulated states.   

 
 Another policy of interest is the Production Tax Credit (PTC).  Unlike the mandated RPS, PTC is 

an incentive-based policy that was first introduced by the federal government through the Energy Policy 

Act of 1992 (Borick, 2010).  It is "an income tax credit for the production of renewable electricity for 

qualifying facilities...which varies between 1.0 cents per kilowatt hour and 2.0 cents per kilowatt hour and 

which is inflation-adjusted over time" (Borick, 2010, pp. 182–183).  A number of states have implemented 

the PTC as corporate tax incentive for utilities under their jurisdictions.  There are 23 states with PTC 

taking effect in 2010 or earlier, of which 4 are operating under deregulated markets (American Public 

Power Association, 2013; U.S. Department of Energy, 2014).    

 Utilities in deregulated markets would be more likely to be incentivized by PTC.  Without 

guarantees on their investments, they have to find ways to maximize efficiency and reduce expenditures 

to take care of their bottom line.  In a regulated setup, there is not much incentive to be efficient since 
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operating costs are rolled into the rates that are charged to customers.  Moral hazards could happen 

when utilities, unbeknownst to regulators, sacrifice public interest for profit, say, by gaming the rate-

making process or foregoing operational efficiency and essential investments.  In the absence of 

government guarantees in deregulated markets, a tax credit could be an attractive option for utilities as 

this would lower their private costs in providing clean energy.  It could make the installation of renewable 

energy facilities less expensive.    

 Hypothesis 2.   PTC is likely to have a positive effect on renewable energy generation in service 
areas located in deregulated states.   

 
 Resources that are available and accessible facilitate implementation. Unlike economic and 

political resources that need to be committed with certain degree of credibility to pass implementation, 

renewable energy relies on natural resources that are either available or not.  Unlike coal-generating 

plants where the decision to locate could be a major consideration because of prices of coal in different 

locations, the availability and the costs of transport, and the presence of alternative mechanisms (Joskow, 

1985), locating and building renewable power plants primarily depends on the abundance of renewable 

energy sources.  Geographic location could either enable or hinder electric utilities to build power plants 

for renewable energy.  The presence of abundant natural resources can provide incentive to firms to 

produce electricity via renewable resources, such as solar, wind, and biomass—that is, of course, absent 

transaction costs, such as local opposition, property rights problem, transmission access and constraints. 

Thus, the renewable energy potential of states, either regulated or deregulated, could be an important 

factor in renewable energy generation.   

 Hypothesis 3.  Abundant renewable energy resources are likely to have a positive effect on 
renewable energy generation in service areas located in either regulated or deregulated states.   
 
 Environmental constituencies are created out of the growing concern over greenhouse gas 

emissions from fossil fuels and the need to pursue alternative energy sources.  They are inconsequential 

in Stigler's capture theory given that regulators and utilities are locked in a relationship with the latter 

dictating the terms.  The natural monopoly theory sees the government as protecting the public interest 

and its constituencies by regulating utilities.  The transaction-cost perspective, on the other hand, may 

provide a different view about environmental constituencies, especially in light of the differing types of 

transactions in regulated and deregulated markets.  Transactions in a regulatory setup may be described 
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as discreet where the terms of agreement between regulators and utilities are specifically specified, such 

as the prices of electricity.  Transactions in a deregulated market, on the other hand, may be more 

relational as the policy context encompasses more actors and new rules, thereby making the exchanges 

more complex and uncertain. A relational contract, therefore, shifts its attention from specifying in detail 

the terms of the agreement, e.g., price and quantity, to defining the rules that will govern the relationship 

and the process to cope with uncertainties (Goldberg, 1976). That is, "as the relationship becomes more 

enduring and the environment more uncertain, contracts tend to become more relational, the parties 

intentions shifting from establishing a commitment to a particular terms of trade to establishing the 

process through which the terms of trade will ultimately be determined" (Crocker & Masten, 1996, p. 23).   

 Establishing new transactions and developing new rules may open up avenues for other 

concerns, such environmental advocacies, to be included in the process.  In deregulated markets, 

environmental constituencies may have better opportunity to register their voice and influence public 

agenda as new rules are being formed, new power suppliers are being qualified, consumers are given 

choices, and alternatives to traditional regulations are being formulated and tested.  The process, 

therefore, is not solely confined to rate-making but may also accommodate negotiations about clean 

energy supply and service delivery options.   In deregulated markets, the federal government also comes 

into the picture setting standards on inter-state exchanges and transmission as well as safeguarding 

national environmental laws.  In other words, environmental constituencies may be better positioned to 

shape renewable energy agenda in deregulated than in regulated states.   

 Hypothesis 4.  Strong environmental constituencies are likely to have a positive effect on 
renewable energy generation in services areas located in deregulated states.     

 
Community characteristics are important measures of support or opposition to environmental 

initiatives. Past research, for instance, have suggested that individuals with high socio-economic status—

especially those that are educated—attach high salience to efforts at protecting the environment as they 

are exposed to issues and information on the environment (Dunlap et al., 2000; Lubell, Feiock, & de la 

Cruz, 2009).  These same individuals are also likely to manage their energy consumption when 

information, feedback, and technology are made available to them (Neenan, Robinson, Flaim, & Boisvert, 

2012).  Thus, the higher the proportion of these individuals in a population the better the chances of 

getting support for the environment and, by implication, for renewable energy.   
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In a deregulated setup, retail market exists.  That is, consumers are given the power to choose 

their providers and to make rational decisions on their energy use through available programs like green 

pricing, energy efficiency, and demand response.  Utilities are expected to respond to what consumers 

want.  They provide information to consumers and install technology to facilitate feedback, which can 

reduce search and information costs for consumers and win more subscribers for utilities.  This is not the 

case in a regulated environment where retail market is absent.  The supply of electricity and energy 

sources are matters between the utilities and the regulators.  Thus, community characteristics will matter 

more in a deregulated than in a regulated setup.  Individuals supportive of the environment would likely 

create the demand for clean energy, which utilities would likely supply.   

 Hypothesis 5.  High proportion of educated population is likely to have a positive effect on 
renewable energy generation in service areas located in deregulated states. 
 
 Another characteristic found to predict pro-environmental orientation is liberal ideology.  

Democrats are seen to be "less committed to the status quo in general and the DSP [dominant social 

paradigm] in particular" (Dunlap et al., 2000, pp. 429–430). They are found to have pro-environmental 

orientation and have favorable attitude towards the role of government.  A recent Gallup poll has revealed 

the divide between Democrats and Republicans when it comes to prioritizing energy sources (Jacobe, 

2013).  Democrats placed high priority on solar and wind for energy production, while coal and natural 

gas are popular among Republicans (Jacobe, 2013).  In the 2008 National Survey of American Public 

Opinion on Climate Change (NSAPOCC), significant differences were found across party affiliations in 

supporting government intervention on climate change (Borick, 2010).  Democrats are in favor of 

immediate government action while most Republicans are not.  They are also supportive of state laws on 

renewable energy requirements (Borick, 2010).   

 Differential impact may again be observed when this variable operate in different policy 

environments.  The pro-environmental orientation of Democrats and their positive attitude towards the 

role of government may sit well in a regulated setup where state government has a firm hold on utilities.  

In a regulatory setup, politicians with pro-environmental agenda may loom large given their influence to 

shape policies affecting utilities under state jurisdiction.  Political support from Democrats may then be 

forthcoming, which is expected to be translated into favorable policies on the environment and renewable 

energy.  In a deregulated market, the state's regulatory role is diminished and its residual authority on 
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utilities may not galvanized Democratic support.  In other words, party affiliations matter when it comes to 

environmental issues but Democrats' support may be muted in a policy environment where state 

government's authority to affect utilities is diminished.   

Hypothesis 6. High proportion of Democrats is likely to have a positive effect on renewable 
energy generation in service areas located in regulated states.  
 

3.6  Data and Methodology 

 To account for the idiosyncratic nature of electricity supply and the legacy system of vertically 

integrated utilities, a spatial regression analysis is applied.  Location takes particular relevance in the 

study.  That is, where the service areas are and which ones are their neighbors have implications for 

renewable energy generation. Identifying the service areas of utilities would allow one to define 

jurisdictional boundaries, the community being served, the renewable energy potential, and the political 

and institutional factors operating in the area.  That would also lead one to identify the utilities' neighbors 

since they are expected to be interconnected to maintain system reliability and to deal with the lack of an 

inventory.  The legacy system of vertical integration, transmission constraints, and losses in long-distance 

electricity transport have led to the mutual dependence of neighboring utilities.  The supply of renewable 

energy depends on the location of utilities and shapes how utilities accommodate intermittent resources 

to keep the balance between supply and demand.  

 The study delineates the service areas of utilities as units of analysis through the application of 

Geographic Information System (GIS).  The service areas are defined by the presence of equipment for 

distributing electricity in counties, as reported by IOUs in the Energy Information Administration (EIA) 

Form-861 of 2010.  The number of service areas corresponds to the number of IOUs covered in the 

study, that is, 153 in mainland United States.  A total of 2,677 counties were reported as part of the 

service areas of these 153 utilities.   As shown in Figure 1 below, all states are covered except for 

Nebraska, which only has municipal-owned utilities and public power districts.   

 A number of IOUs have reported having distribution facilities in the same counties, that is, 714 

counties having more than one IOUs.  As expected, counties belonging to all 16 deregulated states (i.e., 

California, Connecticut, Delaware, Illinois, Massachusetts, Maryland, Maine, Michigan, Montana, New 

Hampshire, New Jersey, New York, Ohio, Pennsylvania, Rhode Island, and Washington, D.C.) have more 
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than one IOU servicing the areas given the presence of a retail market.  But IOUs in regulated states 

have also reported to be serving in the same counties, including those in Arizona, Arkansas, Virginia, 

Texas, and Wisconsin.  To deal with these overlapping jurisdictions, polygons representing the counties 

were split and assigned to IOUs operating in the area using GIS.  This provides a good tessellation of the 

study area with no overlaps, which is important in conducting spatial analysis of lattice data.  Given the 

large service areas, the neighbors of IOUs did not change after dividing the polygons.  Because of some 

issues about data and geo-processing, a number of counties were not included in the analysis.  Thus, the 

study covers 148 IOUs operating in 2,561 counties.    

 

 
Figure 1.  Service Areas of Investor-Owned Utilities 
 

 Data sources for the variables are listed in the table below.  The dependent variable is the 

nameplate capacity of generators for renewable energy, which represents the maximum rated electrical 

output of generating facilities in megawatts.  These generators use as primary energy source all solid, 

liquid, gaseous, and other forms of renewable fuels, including wind, solar, geothermal, and hydroelectric, 

as classified by the U.S. Energy Information Administration (EIA).  Included are those generators 

operated by IOUs and independent power producers that started operation the year PURPA was enacted 

in 1978 and after.    

 For state policies, those states that enacted RPS with targets taking effect in 2010 or earlier are 

coded 1, and 0, if otherwise.  The same coding scheme was applied to states with or without PTC.  

Information about RPS and PTC was collected from the Database of State Incentives for Renewables 

and Efficiency (DSIRE) and other government websites.  The renewable energy potential of various 

states is based on the study done by Lopez et al. (2012) of the National Renewable Energy Laboratory of 
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the U.S. Department of Energy.   They computed renewable energy technical potential based on "the 

achievable energy generation of a particular technology given system performance, topographic 

limitations, environmental, and land-use constraints only. The estimates do not consider (in most cases) 

economic or market constraints, and therefore do not represent a level of renewable generation that 

might actually be deployed" (Lopez et al., 2012, pp. iv, 1).    

 The list of non-profit organizations engaged in environmental issues was obtained from the 

National Center for Charitable Statistics of the Urban Institute.  It is based on the United States Internal 

Revenue Code 501(c), which classifies non-profit organizations as tax-exempt.  The 501c(3) 

organizations include public charities and public foundations numbering 1,064,781 non-profit 

organizations as of December 2011.  The 501c(others) include all other non-profit organizations that are 

classified as social welfare organizations (501c4), agricultural, horticultural and labor organizations 

(501c5), business leagues (501c6), and other similar entities. The 501c(others) include 509,556 non-profit 

organizations as of December 2011. Organizations that have an environmental focus were extracted from 

the two datasets, then were grouped by service areas of IOUs.  

 Data on community characteristics, environmental groups, and political ideology are at the county 

level.  They were aggregated based on IOUs service areas.  As noted above, there are counties with 

more than 1 IOU servicing the area.  As what was done with the spatial data, adjustments were made to 

determine the share of the utilities from these counties.  The study used the IOUs' size manifested in 

terms of their total revenues as weights to compute the share.  For example, if a county is divided 

between utility A and utility B, the weights are computed as revenue of utility A (or B) divided by the 

combined revenues of utilities A and B.  These weights multiplied by, say, county population gives an 

estimate of utility A's (or B's) population share of the county. 

 
Table 2.  Variables and Data Sources for Chapter Three 

Variables Data Source 
Dependent Variable:  
Generators' nameplate capacity for all solid, liquid, 
gaseous, and other renewable fuels of IOUs and 
independent power producers  (in megawatts)   
(Applied Box-Cox transformation to achieve constant 
variance of the error term and linearity of the model;  
used λ=0.1) 

EIA 860 Survey 2010 
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Table 2 - continued 
Variables Data Source 

Independent Variables 
State energy policies, i.e., RPS and PTC 
(Coded as 1 with RPS taking effect in 2010 or earlier, 
and 0 if otherwise; same coding with PTC) 

DSIRE website and other government 
websites 

Renewable energy potential by state  
(in GWh) 
(Square root transformation) 

National Renewable Energy Laboratory 
(Lopez et al., 2012) 

Environmental groups, i.e., NPOs categorized as 
"Environment" under IR Code 501c(3) and 
501c(Others) 

National Center for Charitable Statistics 2011 

Community characteristics, i.e., proportion of 
population aged 25 years and above with Associate's 
or Bachelor's degree  

ACS 2010, US Census Bureau 

Political ideology, i.e., proportion of the population who 
voted Democrats in the 2008 presidential election  

Nationalatlas.gov 

Control variable: 
Total revenues of IOUs 
(Log transformation) 

EIA 861 Survey 2010  

Shapefiles for GIS US Census Tiger Files 2010 
 
 
 Given the relevance of location and neighborhood effects in electricity supply, the study takes into 

account the arrangement and interaction of the spatial units, which in this case are the service areas of 

utilities.  This is measured in terms of spatial autocorrelation, "loosely defined as the coincidence of value 

similarity with locational similarity.  In other words, high or low values for a random variable tend to cluster 

in space (positive spatial autocorrelation), or locations tend to be surrounded by neighbors with very 

dissimilar values (negative spatial autocorrelation)" (Anselin & Bera, 1998, p. 241).  Intuitively, it follows 

Tobler's first rule of geography, which states that: "Everything is related to everything else, but near things 

are more related than distant things."    Using various R packages for statistical computing, the study 

shows that there is, in fact, clustering among service areas when the first-order queen contiguity is 

applied, which develops the neighborhood list based on surrounding adjacent neighbors.  The spatial 

autocorrelation, measured by Moran's I statistic, is statistically significant for both dependent variable and 

the residuals, as shown in Table 3.  Visually, this can be presented in choropleth maps in Figure 2 below.   

 
Table 3.  Spatial Autocorrelation of Dependent Variable and Residuals 
 Moran's I P-value 
Renewable Energy Generation 0.204 3.821e-05 
Residuals 0.199 8.479e-06 
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Figure 2. Choropleth Maps of Dependent Variables (right) and Residuals (left) 
 
 
 The presence of spatial clustering violates the assumption of independent observations and 

residuals.  It affects model estimates and can make them unreliable.  Thus, there is a need to apply 

spatial regression, which takes into account spatial autocorrelation in the model.  In spatial econometrics, 

spatial regressions are called simultaneous autoregressive (SAR) models and two types are considered 

in the study, i.e., the lag SAR model and the error SAR model.  Lagrange multiplier diagnostics indicates 

that the spatial dependence for both linear models are statistically significant.  Using robust estimates for 

the diagnostics did not yield a result that would help in choosing the model to use.  The lag SAR model 

was then chosen for the study given its lower p-value and the possibility of examining the spatial effects 

of each variable.  In using the lag SAR model, the spatial autocorrelation in the residuals has been 

drastically reduced to 0.045 with a p-value of 0.164, which is no longer statistically significant. 

 The lag SAR model is computed with the formula, � = � +  � � +  �,  where � is the 

dependent variable;  as the matrix of independent variables augmented by a column of 1's for the 

constant term;  � as the vector of regression coefficients; � as the autoregression coefficients; � as the 

spatial lag term for the weighted average of the neighborhood response values; and � as the vector of 

independent  and identically distributed (iid) residuals. 

 The study conducts spatial regime analysis to examine renewable energy generation under 

regulated and deregulated markets.   Spatial regime regression can be a useful tool to examine discreet 

spatial heterogeneity in the relationships of variables by testing the hypotheses for the two types of policy 

environments.  It "allows model coefficients to vary between discreet spatial subsets in the data" by 



57 

 

computing the interaction of the independent variables and the intercept with each regime type (Anselin, 

2007, p. 107).  It answers the question of whether the different factors shaping renewable energy 

generation are behaving the same way or differently in regulated or deregulated markets. 

3.7  Findings 

 The table below presents the results of the regression for OLS, lag SAR, and spatial regime 

analysis using various R statistical packages.   

  
Table 4. OLS and Spatial Regression Results for Regulated and Deregulated Markets 
 OLS 

β 
(SE) 

LAG SAR  
β 

(SE) 

Spatial Regime Analysis 
Regulated 

β 
(SE) 

Deregulated 
β 

(SE) 
Intercept 
 

1.386e-01 
(2.640e-01) 

-3.8710e-01  
(2.7718e-01) 

-8.8764e-01** 
(3.5427e-01) 

1.4316e+00*** 
(4.7613e-01) 

RPS 
 

1.143e-01* 
(6.374e-02) 

1.1980e-01*  
(5.8744e-02) 

1.5002e-01* 
(8.6020e-02) 

-1.9257e-01 
(1.5965e-01) 

PTC 
 

-7.222e-02 
(5.912e-02) 

-4.0516e-02  
(5.4513e-02) 

-7.0130e-02 
(7.4451e-02) 

1.4231e-01 
(9.6089e-02) 

Renewable Energy 
Potential 

3.066e-05* 
(1.709e-05) 

1.1369e-05  
(1.5772e-05)   

1.3933e-05 
(2.0050e-05) 

-1.2365e-04* 
(5.3362e-05) 

Environmental 
NPOs 

1.606e-04*** 
(5.222e-05) 

1.5570e-04***  
(4.8021e-05)   

1.0994e-04** 
(5.0608e-05) 

4.7505e-04*** 
(1.2231e-04 

Education 
 

1.558e-02** 
(6.928e-03) 

1.0831e-02  
(6.3708e-03)   

1.6837e-02* 
(8.8123e-03) 

-7.5467e-03 
(9.7926e-03) 

Political Ideology 
 

-3.157e-03 
(3.070e-03) 

-3.2715e-03  
(2.8257e-03) 

3.3905e-04 
(3.9023e-03) 

-1.2201e-02*** 
(4.4745e-03) 

Revenues  
 

7.586e-02*** 
(1.638e-02) 

8.0931e-02***  
(1.5086e-02)   

1.0256e-01*** 
(2.1427e-02) 

4.8214e-02** 
(2.1008e-02) 

Rho (�)  0.37*** 0.313 

R-Squared 0.3198   

AIC 105.99 94.95 90.14 
Likelihood ratio   20.82** 
* p<0.05;  **p<0.01;   ***p<0.001 

  
 
 Under OLS, all variables—except for PTC and political ideology—are statistically significant in the 

right direction as predicted in the hypotheses.   However, the lag SAR model, which incorporates a spatial 

lag term, �, to control for spatial autocorrelation, resulted in only two significant variables, i.e., RPS and 

environmental NPOs, and the control variable, both in the same direction as predicted.  OLS estimates 

are unreliable because, under positive spatial autocorrelation, the standard errors are biased downward, 

thus the statistically significant results in many of the variables.  The value of the R2 in OLS is also inflated 
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because of correlated errors due to spatial autocorrelation.  Comparing OLS and the lag SAR model in 

terms of model fit, the lag SAR model is better as indicated by its lower Akaike Information Criterion (AIC).      

 The application of the spatial regime regression reveals the relevance of the two policy regimes in 

the study.  Based on the spatial chow test, there is a statistically significant difference between the two 

policy regimes as indicated by the likelihood ratio of 20.82 with a p-value of 0.0077.  The � summarizes 

the spatial autocorrelation existing across the study area. The spatial regime analysis gave interesting 

results for four variables, i.e., RPS, education, renewable energy potential, and political ideology. Under 

the regulated regime, three variables are statistically significant, namely, RPS, environmental NPOs, and 

education. In deregulated markets, the significant variables are renewable energy potential, 

environmental NPOs, and political ideology.    

 As predicted in Hypothesis 1, RPS as a mandate is likely to contribute to increasing renewable 

energy generation in a regulated regime.  Installing clean energy technologies and building renewable 

energy plants entail compliance costs.  In a regulated setup, utilities can be protected by government 

guarantees to comply with the directive to make the necessary investments.  These government 

guarantees are not available to utilities under deregulated markets.  They can minimize the potential for 

regulatory holdup since investments in renewable energy technologies and plants are sunk costs with 

high asset specificity.    

 Hypothesis 5 predicts that a population with highly educated populace will have a positive effect 

in a deregulated setup given the existence of a retail market for electricity.  That is, high educated 

consumers would support clean energy products and services if given the chance to exercise their choice 

in the electricity market.   But contrary to what Hypothesis 5 predicted, the regression results show that 

this variable is significant in service areas under regulated and not in deregulated markets.  These may 

indicate that, more than being consumers, educated citizens are also advocates or constituencies for 

clean energy.   This section of the population is viewed as generally supportive of the sustainability 

agenda.  Studies using interest group models have also used education as measure for the ability to 

articulate preferences and mobilize resources.  An educated populace has a greater sense of control and 

agency to articulate its demand in a regulatory environment with the government taking a more active role 

in the policy process.   
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 Renewable energy potential is predicted to have a positive effect in regulated and deregulated 

market as stated in Hypothesis 3.  That is, regardless of the policy environment, high renewable energy 

potential can incentivize IOUs to harness the abundant natural resources in their service areas.  The 

regression results show that this variable is only significant in deregulated markets but not in the direction 

as predicted.   That is, high renewable energy potential could have a negative effect on renewable energy 

generation.  This may mean that abundant natural resources do not necessarily incentivize utilities to 

install renewable energy technologies and plants given the upfront costs and the availability of cheaper 

alternatives.  The negative effect may be felt more by utilities in deregulated markets, which are mindful of 

sunk investments and their bottom line.  

 Hypothesis 6 predicts that a high proportion of Democrats in the populace would have more 

positive effect on renewable energy generation in regulated states than in deregulate markets.  Liberal 

ideology has been associated with pro-environmental orientation and a favorable attitude towards 

government's role in advancing the sustainability agenda.   It was predicted to have a positive effect in 

regulated regime because of its potential to shape policies where government is taking an active role in 

the issue.  The regression results show that the effect is likely to be felt in deregulated markets.   The 

effect, however, is negative.   The negative direction may indicate that liberal ideology is muted in 

deregulated markets since government's regulatory power over IOUs is diminished.   This finding can also 

lend support to Hypothesis 6, albeit not directly.    

 Hypothesis 4 predicts that environmental constituencies are likely to have a positive effect in 

deregulated markets.   The regression results show, however, that environmental constituencies are 

significant in both regulated and deregulated markets.   Hypothesis 4 was predicated on the assumption 

that transactions in deregulated markets are more relational than discreet involving more actors and new 

rules.  The policy environment in deregulated markets may provide more opportunities for environmental 

groups to register their voices and effect change.   The regression results support this assumption.  

However, it may also be true that in regulated states, environmental groups can shape policies by 

influencing a government that is taking an active role in regulating electric utilities.   
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3.8  Conclusion 
 

 Renewable energy generation has been part of the government agenda since the 1970s.  The 

policy intent to push for clean energy through large-scale systems has been shifting from national 

security, economics to environmental protection and climate change.  The policy environment within 

which this agenda is being pursued is also shifting—from regulating vertically integrated utilities to 

installing deregulated markets with wholesale and retail competition.   Against this backdrop, this study 

raised the questions: What are the factors shaping renewable energy generation?  Are these factors 

behaving differently in regulated and deregulated markets?  The study tackled these questions by 

adopting a transaction-cost politics perspective to account for the players and the transactions occurring 

in different policy environments, which conventional theories on regulation are not able to capture.  It 

found that energy policies, renewable energy potential, environmental groups, community characteristics, 

and political ideology are relevant in regulated or deregulated markets.   

 In understanding the idiosyncratic nature of electricity supply and the legacy system of vertically 

integrated utilities, the study was able to highlight the mutual dependence of neighboring IOUs in 

ensuring service reliability.   This also reveals the importance of location in large-scale energy systems.  

That is, where IOUs are located and who are their neighbors matter in the study.  Thus, GIS and spatial 

regression analysis were adopted.  The study used the service areas of utilities and their neighbors as 

units of analysis.  Spatial regression incorporates a spatial lag term in the model to account for the spatial 

autocorrelation, thus producing more reliable estimates.  The spatial regime analysis showed 

heterogeneity in the relationships of variables, which indicates that the causal processes are operating 

differently across the study area.  This shows that various factors affecting renewable energy generation 

would have a differential impact depending on the policy environment within which they operate.  Thus, a 

one-size-fits-all energy policy is not likely to work.    

 There are now efforts by local governments to institutionalize distributed renewable energy 

system by leveraging their authority on land use to permit small-scale systems at customer site.   These 

local initiatives to promote renewable energy generation and use can complement this study.    There is 

also the need to understand the other side of electricity supply, which is demand.  Utilities—IOUs, 

municipal-owned, and electric cooperatives—have adopted various demand-side management programs 
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but their implementation has been uneven across program types, geographic areas, regional entities, 

consumer types, and utility categories.   Research on these areas would contribute to understanding 

further clean energy and sustainability issues.    
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CHAPTER FOUR 

IMPLICATIONS OF CONTEXT AND OWNERSHIP FORM OF ELECTRIC UTILITIES 
FOR DEMAND-SIDE MANAGEMENT  

 

4.1  Introduction 

 Traditionally, growing demand for electricity has been dealt with through supply-side 

mechanisms—that is, building additional power plants to increase generation capacity; maintaining 

capacity margins of around 20 percent or more in total installed capacity; investing in peak generators 

that can easily ramp up supply during peak loads; or making arrangements with neighboring utilities to 

wheel excess capacity in case of short supply.   It was in the 1970s that electric utilities started looking 

into the demand side to manage the balance between demand and supply of electricity, especially in the 

aftermath of the 1973 oil embargo of the Organization of the Petroleum Exporting Countries (OPEC) that 

resulted in the quadrupling of oil prices and the rise of energy conservation on the government's agenda 

(Sioshansi, 1995).  Demand-side management (DSM) programs—or Conservation and Load 

Management (CLM) as it was known then—were limited to load shifting and curtailment by electric utilities 

(Sioshansi, 1995).   In ensuing years, government provided directives and incentives for electric utilities to 

implement DSM.  Lately, consumers are getting actively involved in the decision to manage their energy 

use, especially with the advent of enabling technologies in retail electricity and the implementation of 

market reforms in a number of jurisdictions.  

 There is consensus that DSM provides benefits by easing supply uncertainty and reducing not 

only the need for capacity but also the consumption of non-renewable energy sources and electricity 

costs.  DSM programs, however, have yet to gain wide adoption.  Their implementation has so far been 

uneven across geographic areas, program categories, and consumer and utility types.  In light of the 

differential impacts and seemingly slow uptake of DSM programs, this study raises the following 

questions:  What are the drivers that led some electric utilities to achieve higher energy efficiency gains 

than others?   Does it matter which utility type is implementing?   That is, does ownership form have a 

moderating effect on the relationships between the various drivers and the utilities' energy efficiency 

performance?   
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 This study examines the contextual factors that affect the performance of DSM programs, 

including the demographic profile and housing stock that characterize the utilities' service territories, and 

the environmental constituencies, political support, and energy-related policies operating in those areas.  

It complements existing literature on DSM and energy use, which has largely focused on rationalist 

models and pro-environmental behavior of individual consumers.  Further, the study focuses on 

municipal-owned utilities (MOUs) and electric cooperatives since they implement their own DSM 

programs, unlike many IOUs that have shifted DSM programs to third-party implementers, which do not 

face disincentives in investing in DSM (Blumstein, Goldman, & Barbose, 2005; Downs & Cui, 2014; Geri 

& McNabb, 2011; Vine et al., 2003).  MOUs and electric cooperatives are similar in size and scope but 

differ in ownership form, governance structure, and internal controls.  The study examines whether these 

differences would create a different set of incentives for utilities that would affect DSM performance and 

contextual drivers.  It is also a response to the dearth of research on MOUs and electric cooperatives in 

general and DSM programs in particular.  

 The section below provides an overview of DSM, its benefits and progress of implementation.  

This is followed by a discussion of electricity demand, that is, the nature of electricity usage, the low 

elasticity of demand, and the various experiments conducted to understand consumer response to 

variable pricing and inducements.  Next is a presentation of the rationalist models and behavioral factors 

and the contextual drivers that shape DSM programs.  A discussion of the institutional arrangements of 

MOUs and electric cooperatives follows, highlighting the incentive structures they create for management, 

customers, and owner-members.  Data and measures are presented next.  The study concludes with the 

findings and implications for future research.   

4.2  Demand-Side Management: An Overview 

 The DSM programs of electric utilities constitute a broad set of measures aimed at reducing 

energy consumption and promoting behavioral change at the customer level.  They come in various forms 

from switching off unused lights, replacing old appliances to more energy-efficient units, weather-proofing 

houses, to curtailing electricity load during peak periods, and offering incentives to consumers to reduce 

or shift the time of their energy use.    
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 There are a number of DSM programs and they have been named and categorized in different 

ways (e.g.,Cappers, Goldman, & Kathan, 2010; Kim & Shcherbakova, 2011; Palensky & Dietrich, 2011; 

Pina, Silva, & Ferrão, 2012; Saini, 2004; Strbac, 2008).  Two general categories commonly used are 

energy efficiency and demand response.  Energy efficiency programs include "permanent changes on 

equipment (e.g., exchanging an inefficient ventilation system with a better one) or improvements on the 

physical properties of the system (e.g., investing in the building shell by adding additional insulation)" 

(Palensky & Dietrich, 2011, p. 382).  They involve energy audits, efficiency standards for buildings, use of 

energy-efficient equipment and appliances, weatherization of homes, education campaign, and the like. 

Demand response, on the other hand, "relies on financial signals as main incentives for altering patterns 

of consumer electricity usage.  These financial signals come in the form of incentives (e.g., rebates for 

voluntarily curbing or foregoing power consumption during periods of particularly high demand) or 

penalties (e.g., encountering excessive charges per kwh during periods of peak usage)" (Kim & 

Shcherbakova, 2011, p. 874).  They involve load management and curtailment, the use of incentives and 

price signals to enable customers to adjust their consumption pattern, such as shifting energy use to off-

peak hours to reduce electricity costs. Examples of demand response programs include direct load 

control (i.e., utilities are able to control and reschedule operation of consumer appliances), interruptible 

rates or load response (i.e., consumers are able to switch off non-essential load during peak periods), 

time-of-use rates (i.e., consumers are offered differentiated rates at various times of the day), and critical-

peak pricing tariffs (i.e., utilities provide consumers advanced notification of critical peak periods in a 

year).  To support these programs, a number of electric utilities have started integrating information and 

communications technology in their service by installing smart meters to provide real-time information to 

consumers through various media, such as web-based portals, display units connected to advanced 

meters, as well as energy use information on monthly bills and invoices.   

 DSM contributes to reducing energy demand, peak prices, and greenhouse gas emissions.  

Energy efficiency, in particular, is viewed to have an immediate and lasting impact on energy savings and 

emissions reduction.  It reduces the negative externalities associated with supplying electricity from fossil 

fuel to meet increasing energy demand.  That is, adopting energy-efficient technologies and environment-

friendly practices can result in kilowatt-hours saved and improved air quality.   
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 Many have also argued about the merits of demand response for electric utilities and consumers.  

Sheffrin et al. (2008, p. 42) noted that demand response can reduce "overconsumption of electricity 

during high-cost hours" especially by consumers facing traditional average cost pricing or flat rate 

structure.  This reduction in peak demand can conserve "scarce fuel, capital, and environmental 

resources" and can slow down "the need to build costly additional transmission and generation 

infrastructure" (Sheffrin et al., 2008, p. 42).   Kim et al. (2011, p. 874) also noted that demand response 

reduce supply uncertainty in the short-run and "can lower utilities' exposure to price risk related to 

differences in volatility of wholesale and retail prices, and rebalance rates at which distributors and 

consumers purchase their power."   This last point supports the conventional wisdom that both supply and 

demand should be active players in a market for it to function well.  The California energy crisis in 2000 is 

a reminder of how implementing competition on the supply side alone and "shielding the demand from 

liberalized prices" could distort the market and lead to disastrous results (Kirschen, 2003, p. 520).   

Supply-side investments of electric utilities would be best served if complemented with DSM, where 

consumers are not just treated as passive recipients of electricity load but as active players in the 

electricity market who can make rational choices about their energy use. 

 DSM is also viewed to have beneficial effect on the transmission grid.  The reduction in energy 

use due to energy efficiency programs can extend transmission capacity. Demand response programs 

can also provide the needed reprieve from peak demand and emergency supply situation, thus enhancing 

grid's operation efficiency.  This is particularly important in the ongoing efforts at deregulation where 

existing transmission grid—which is largely a legacy system from vertically integrated utilities—is facing 

capacity limits and needs immediate infrastructure upgrade to meet growing electricity demands and the 

anticipated increase in the volume of electricity being wheeled to and from different nodes in the network.  

 Extending transmission capacity also opens door for the penetration of renewable energy, such 

as wind and solar, whose generation capacity varies with weather conditions.  The intermittent nature of 

renewable energy can cause stress on the transmission network and DSM solutions are viable 

alternatives to energy storage systems that are not currently available or economically feasible (Pina et 

al., 2012; Strbac, 2008).  DSM can also be used to promote the consumption of locally generated 
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electricity for local consumers without the need to transport electricity by long distance, thereby 

minimizing transport loss and freeing up grid capacity (Palensky & Dietrich, 2011).   

 DSM is believed to increase customer satisfaction as "they reduce customer energy bills, and in 

some cases, promote the installation of new equipment that offers added benefits besides energy 

savings" (Nadel, 1992, p. 510).  It gives customers the power of choice on how and when they consume 

their electricity while receiving incentive payments for exercising such choice.  Benefits are not exclusive 

to DSM customers since energy savings and load curtailments can "set off a ripple effect that can result in 

low wholesale electricity prices, which translates into lower electricity costs for all consumers" (Sheffrin et 

al., 2008, p. 41).  Society at large is thought to benefit since DSM programs can reduce the environmental 

impacts of power plants and the need for additional generating capacity, and they ensure that resources 

are used based on how society values them (Nadel, 1992; Sheffrin et al., 2008).  

 Despite these benefits, the uptake of DSM has been sluggish.  Peak load reductions in the U.S. 

accounted by demand response constitutes a small portion of the total national peak demand, that is, 5% 

in 2006 and 5.8% in 2008 (Cappers et al., 2010).   Based on 2010 survey, 1.1 million residential 

customers are enrolled in time-of-use rates (Federal Energy Regulatory Commission, 2011).  This is a 

fraction of the total residential customers, which are numbering at around 125.7 million. With almost 3,000 

electric utilities, only 265 offer interruptible/curtailable rates, mainly by IOUs and electric cooperatives to 

commercial and industrial customers.  IOUs have the most number of customers enrolled in direct load 

control programs, followed by electric cooperatives.  Of the 8 regional entities belonging to the North 

American Reliability Corporation (NERC), only two, that is, Florida Reliability Coordinating Council 

(FRCC) and Midwest Reliability Organization (MRO), had more than 10% of their customers enrolled in 

direct load programs (Federal Energy Regulatory Commission, 2011).  The figure is underwhelming given 

that direct load control is one of the most common DSM programs, which was first offered in 1968. 

Recent efforts have been directed at introducing smart metering.  National figures show that the 

penetration rate in 2008 is 4.7%, which grew to 8.9% in 2010 for residential customers.  For non-

residential customers, the penetration rate is 4.2% in 2008 and 7% in 2010 (Federal Energy Regulatory 

Commission, 2011).  Among electric utilities, electric cooperatives have the highest penetration rate of 
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24.7% in the 2010 survey, IOUs at 6.6%, and MOUs at 3.6% (Federal Energy Regulatory Commission, 

2011).  DSM has still much to accomplish in terms of growth and adoption.   

 There are also claims that the net effects of DSM in reducing energy consumption and gas 

emissions fall short of original estimates by engineering models.  A rebound effect is said to occur which 

could reverse positive gains.  Palensky et al. (2011) and Pina et al. (2012), for instance, argued that 

demand response programs do not necessarily redound to a significant reduction in energy use, if at all, 

because they are primarily intended to shift load in time to ease peak demand and stabilize grid 

operation.  Palensky et al. (2011) maintained that a "rebound effect" (or payback) happens after load 

shifting when consumers use up the energy they saved or ramp up their demand creating a new peak.  

Mont et al. (2010) also noted the rebound effect in energy efficiency improvements that are offset by 

increased levels of consumption.  With energy services becoming cheaper with these improvements, 

consumption increases (Sorrell, 2007).   Geri et al. (2011, p. 18) noted the distinction between direct 

rebound effect (i.e., "savings from investments in energy efficiency may be allocated to increased 

consumption of the same product,") and indirect rebound effect (i.e., allocated to "more consumption of 

another energy-intensive good or service").   A related issue is the "energy efficiency gap" or the "energy 

paradox."  Consumers and businesses seemed to be under-investing in energy-efficient technologies 

despite the fact that such investments make economic sense (Allcott & Greenstone, 2012; Stavins, 2013).  

Diffusion of these cost-effective and energy-efficient technologies has also been observed to be gradual 

because of factors relating to potential market failures (Jaffe & Stavins, 1994).   Implementing DSM is 

proving to be a challenge, thus, the need to understand the nature of electricity demand and the factors 

shaping it. 

4.3  Understanding Electricity Demand 

 In terms of number of ultimate customers, 2011 figures of the U.S. Energy Information 

Administration (EIA) show that residential customers constitute the bulk with 87.29% of the total followed 

by commercial customers with 12.21% and industrial customers with 0.50%.  The retail sales of electricity, 

however, are more or less spread evenly across market segments.  That is, residential customers 

accounted for 37.94% of electricity sales; commercial customers, 35.42%; industrial customers, 26.44%; 

and transportation customers, 0.20%. Most customers are being serviced by IOUs, which cover 68.2% of 
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the total number of customers in 2011, with publicly owned utilities and electric cooperatives in far second 

and third, that is, serving 14.6% and 12.9% of the total, respectively.   Thus, IOUs account for 54.5% of 

retail sales of electricity; publicly owned utilities, 15.4%; electric cooperatives, 11.1%; and the remaining 

sales are from power marketers and federal power agencies.   

 Electricity demand varies widely from hour to hour, day to day, season to season, and from one 

geographic area to the next.  Since electricity cannot be inventoried either by consumers and producers, 

the task of meeting demand in real time through supply-side and demand-side mechanisms remains 

critical given this variability.  This wide variation in electricity usage is due to a combination of factors, 

including the diversity in the usage of appliances, the consumption pattern of different customer types, the 

socio-economic characteristics of consumers, the spatial and economic profiles of service areas, the 

housing stock, as well as the local policies and programs affecting the electricity sector. This has 

implications for DSM programs, which have to be crafted in ways to accommodate this wide variation in 

electricity usage and provide enough incentives to induce participation and performance from different 

market segments.  Information is needed to determine how particular consumers respond to a variety of 

inducements and how other factors shape consumers' behavior and choice to adopt DSM programs. 

Information is there but is limited. Theories have been proposed and field experiments conducted but the 

jury is still out on how different types of consumers behave given certain inducements and conditions.   

 In identifying consumer barriers to demand response, Kim et al. (2011, p. 875) noted that 

"electricity by its nature tends to be a routine and passive purchase."  This means, in economic terms, 

that the elasticity of demand for electricity is low. Kirschen (2003, p. 521) identified two reasons for the 

weak elasticity: (1) electricity makes up only a fraction of the total cost of production or the living 

expenses of most households; (2) electricity has been "marketed as a commodity that is easy to use and 

always available."  These claims find support in the Bureau of Labor Statistics estimates of electricity 

expenditures in 2009, which averaged at 2.8% of the total income in the U.S. (Kim & Shcherbakova, 

2011).  The lack or absence of short-run substitutes to electricity also contributes to its low elasticity (Geri 

& McNabb, 2011; Griffin & Puller, 2005).  The cost incentives and the potential impact of savings on 

consumers' overall finances can provide inducements for consumers to enroll in DSM programs (Kim & 

Shcherbakova, 2011).  Questions remain, however, on how much incentives and potential savings would 
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actually translate into program enrolment and behavioral change?  High-income households would 

respond quite differently from low-income households whose already tight income is further strained by 

expenditures for energy use.  Although they spend less than high-income households on energy, low-

income families spend almost 10% of their income on energy purchases compared to 2.5% for 

households in higher income brackets (Geri & McNabb, 2011).  

 The low elasticity of demand has undesirable consequences for the electricity market for it can 

cause price spikes and create opportunity for generating companies to exercise market power (Kirschen, 

2003). The demand for electricity is cyclical throughout the day and, therefore, has different demand 

curves depending on electricity use for a particular hour of the day (Kirschen, 2003).  The supply for 

electricity, on the other hand, reflects base load and peak load generation, where prices are much higher 

for the amount of electricity supplied by the latter.  Thus, during excess demand and power outages, price 

spikes occur and consumers, with steep demand curve, take them as given in the short-run.  With low 

elasticity of demand, increases in prices during peak load are often "large enough to offset the reduction 

in volume sold" (Kirschen, 2003, p. 522).  Generating companies can take advantage of the situation and 

exert market power by withholding capacity or creating artificial shortage (Kirschen, 2003).  As such, 

Kirschen (2003) called for increasing the price elasticity of demand by dealing with obstacles such as 

those in the retail electricity market.  He argued that: "As long as consumers purchase electricity on the 

basis of a tariff that has a fixed rate per megawatt hour, they have no incentive to modify their behavior. It 

is only when consumers are exposed to variable prices that they will consider taking short run actions to 

maximize the value they get from the electrical energy they consume" (Kirschen, 2003, p. 522) 

 Making consumers responsive to variable electricity prices may not be that straightforward, 

however.  Experiments have been conducted to determine consumer behavior in light of inducements 

under certain conditions and their findings proved to be more nuanced. Faruqui et al. (2009), for instance, 

reviewed fifteen experiments—conducted in California, Colorado, Florida, Idaho, Illinois, Missouri, New 

Jersey, Washington, Oregon, including Ontario in Canada, New South Wales in Australia, and one in 

France—to determine how consumers respond to dynamic pricing (i.e., time-of-use rates, critical-peak 

pricing tariffs) so as to justify the large investment necessary to deploy Advanced Metering Infrastructure 

(AMI).  They found evidence that residential customers respond to higher prices by reducing peak 
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demand.  The response, however, could vary depending on "the magnitude of price increase, the 

presence of central air conditioning and the availability of enabling technologies such as two-way 

programmable communicating thermostats and always-on gateway systems that allow multiple end-users 

to be controlled remotely," among other things (Faruqui & Sergici, 2009, p. 2).  That is, the experiments 

showed that the response of residential consumers is shaped by a host of factors including their socio-

economic characteristics (e.g., appliance ownership, income levels, educational attainment), the enabling 

technologies available to them, the different program offerings and rate designs, and the type of weather.  

Looking at program impacts, Faruqui et al. (2009, p. 46) found that "time-of-use rates induce a drop in 

peak demand that ranges between three to six percent and critical-peak pricing tariffs lead to a drop in 

peak demand of 13 to 20 percent. When accompanied with enabling technologies, the latter set of tariffs 

lead to a drop in peak demand in the 27 to 44 percent range." 

 Neenan et al. (2012, p. 1–2) reviewed and synthesized seven studies, which examined "the 

effects of behavioral inducements that influence when and how consumers use electricity."  They looked 

into three behavioral inducements, namely, pricing structures (i.e., Time-Of-Use, Critical Peak Pricing, 

Peak Time Rebate, Variable Peak Pricing, and Real-time Pricing), feedback and information provided via 

the web and in-house display (IHD), and control technologies (i.e., programmable communicating 

thermostat or control on specific appliances like air-conditioning). They examined how these inducements 

affect various consumer types claiming that "the nature of how electricity is used and the way that 

decisions are made varies across these market sectors" (Neenan et al., 2012, p. 1–2). They found that 

peak load reductions are evident for residential consumers who are positively responding to dynamic 

pricing.  Load reductions are greater for Critical Peak Pricing and Peak Time Rebate, which either 

imposed high prices or offered inducements during peak hours typically for 10 to 15 times a year, 

compared to Time-Of-Use, which is applied hourly or daily (Neenan et al., 2012).  In most of the studies, 

peak load reduction associated with dynamic pricing increased by 50% to 100% when residential 

customers used control technologies (Neenan et al., 2012).  From the seven studies reviewed, only two 

dealt with the commercial and industrial sectors, which focused on small general service customers.  

Neenan et al. (2012)  found that peak load reductions associated with Critical Peak Pricing and Peak 

Time Rebate—but not with Time-Of-Use—also increased with the application of control technology in 
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these sectors.  Regarding feedback, they looked into two general types of feedback, namely, indirect 

feedback, which is provided to residential consumers after consumption (e.g., enhanced billing) and direct 

feedback, which is provided in real-time (e.g., real-time, premise-level information via IHD).  One study 

found that "smaller, more educated households with a concern for the environment" and "dieters and 

those with high indebtedness" were more likely to sign up for these types of programs  (Neenan et al., 

2012, p. 4–4).   Household savings due to feedback were reported for enhanced billing.  The results for 

IHD and real-time web portal study were mixed with no savings reported for IHD and the savings for real-

time web portal were not found to be statistically significant at the end of the pilot study (Neenan et al., 

2012). 

 There are still uncertainties about the impact of inducements to consumer behavior, especially 

when measured against the criteria of participation (i.e., "knowledge about customers' willingness to 

participate in an optional pricing program"), performance (i.e., "knowledge about customer response to 

prices, once they have enrolled in a program"), and persistence (i.e., "knowledge about customer 

response to prices over the long-term, including attrition and persistence of price response") (Neenan et 

al., 2012, pp. 6–2 to 6–5).  Research gaps still exist on identifying the factors that drive consumers to 

participate in DSM programs and their varied responses to different inducements.  A review of literature 

on energy use reveals the influence of behavioral and contextual factors, as discussed in the following 

section. 

4.4  Behavioral and Contextual Factors of Energy Use 

4.4.1  Rationalist Models and Behavioral Factors 
  
 The rationalist models have been widely used to explain pro-environmental behavior.  They focus 

on individuals and assume rationality in human choice and action.   That is, individuals make decisions 

based on careful assessment of the costs and benefits of available alternatives and they choose the one 

that maximizes expected benefit.  Information is key to rational choice.  Individuals are capable of making 

informed decisions given the right information.  Rationalist models, especially those propounded in the 

1970s, assumed that "educating people about environmental issues would automatically result in more 

pro-environmental behavior" (Kollmuss & Agyeman, 2002). They have also been termed as "information 

deficit models," which underscore the salience of information—and the lack thereof—in environmental 
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planning and communication (Burgess, Harrison, & Filius, 1998; Kollmuss & Agyeman, 2002).  In 

neoclassical economics, barriers to pro-environment and more sustainable behavior in consumers are 

traced to "inappropriate price signals and a lack of trustworthy and authoritative information," thus policy 

instruments are directed toward providing accurate information to consumers and correcting prices 

through taxes and charges (Mont & Power, 2010, p. 2236).  The provision of information, price signals, 

and financial incentives are the key tools in rationalist models.  Policy responses are aimed at providing 

information including the social costs or externalities associated with private consumption, which are not 

usually "visible" to or not considered in private choice (Jackson, 2005; Moloney, Horne, & Fien, 2010).   

 One variant of rationalist models is the ABC framework.  It posits that social change depends on 

values and attitudes (A), which drive individual behavior (B) and choice (C) (Shove, 2010). Issues about 

climate change have been framed along this line, which puts social change squarely on individual 

behavior and personal responsibility (Shove, 2010). The physical-technical-economic model (PTEM) is 

another, which has dominated energy analysis, particularly in energy demand analysis, forecasting, and 

policy planning (Lutzenhiser, 1993).  Lutzenhiser (1993, p. 249) found that policy analysis based on 

PTEM "exaggerates the importance of energy prices and technological solutions, while underestimating 

the importance of social action and non-economic influences."  The Value-Belief-Norm (VBN) theory of 

environmentalism builds on existing research on pro-environmental behavior by defining the indicators for 

values, beliefs, and personal norms that lead to different types of environmentally significant behaviors 

(Stern, 2000).  The link between values and behavior is mediated by beliefs, which, in turn, is shaped by 

information  (Stern, 2000).  Thus, individuals' environmentalism is shaped "by the findings of 

environmental science (about consequences), publicity and commentary about those findings, and the 

actual and perceived openness of the political system to public influence (which may affect perceptions of 

personal responsibility)" (Stern, 2000, p. 414).   

 Information can lead to environmental awareness, but environmental awareness does not 

necessarily lead to pro-environmental behavior.  Early studies examining this gap between awareness 

and action has turned to internal and personal factors for explanation.  These factors include the 

following: altruism, empathy, and pro-social behavior (Eisenberg & Miller, 1987); affective (or emotional) 

relationship to the natural world (Jackson, 2005; Kollmuss & Agyeman, 2002); the predisposition to act 
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according to pro-environmental norms, beliefs, and values as explicated in VBN theory; the adoption of 

personal habits or household routines in energy use that reduce cognitive processing  (Dahlstrand & Biel, 

1997; Jackson, 2005; Stern, 2000); the perceived personal costs and benefits of particular actions, such 

as the time and effort needed to undertake pro-environmental activity (Katzev & Johnson, 1987, as noted 

in Stern 2000; Kollmuss & Agyeman, 2002); personal capabilities in terms of knowledge and skills, 

availability of time and resources, using age, educational attainment, race, and income as proxy variables 

(Stern, 2000); and the individual’s perception of his or her ability to bring about change through his or her 

behavior (Kollmuss & Agyeman, 2002).     

4.4.2  Considering Context: Beyond Information and Prices  

 The value-action gap suggests that there is more to behavioral change than information, prices, 

and internal factors.  The variability in the responses to DSM programs in various experiments 

summarized by Faruqui et al. (2009) and Neenan et al. (2012) also indicates that there are factors 

shaping individual choice and action that are non-economic and are external to the individual.  There is 

growing consensus that context matters in energy use and may likely account for more variance in cases 

when behavioral change is difficult to realize (Stern, 2000).   Moloney et al. (2010, p. 7616), for instance, 

cited a number of studies proposing a socio-technical analysis, which highlights "the importance of 

understanding the role of context and technology in shaping behaviour relating to energy use and, vice 

versa, the role of behaviour and routine in shaping the use of energy-related technologies."  In reviewing 

research on sustainable consumption, Jackson (2005) showed evidence that social and interpersonal 

factors shape and constrain behavior. Stern (2000) and Lutzenhiser (1993) recognized the limits of 

rationalist models and proposed the consideration of social contexts of individual action in developing 

energy and behavioral models. Kollmuss et al. (2002) distinguished between demographic factors, 

external factors (e.g., institutional, economic, social, and cultural factors), and internal factors shaping 

environmental attitude and pro-environmental behavior.  There have been recommendations to 

synthesize the internal antecedents of behavior (e.g., values, attitudes, intentions) and contextual or 

external factors (e.g., incentives, norms, and institutional constraints) (e.g., Jackson, 2005; Stern, 2000). 

 Electric utilities operate in varying contexts and face many challenges in implementing DSM 

programs (Wilson, Plummer, Fischlein, & Smith, 2008).   This study examines the effect of contextual 
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factors on the performance DSM programs by considering those that have been cited in studies on 

energy use and pro-environmental behavior and are amenable to empirical testing given available data.  

These factors include demographic attributes, housing stock, energy policies, environmental 

constituencies, and political support.   

 4.4.2.1  Demographic Attributes.  The demographic characteristics of consumers may indicate 

their capacity to take pro-environmental action and, thereby, adopt DSM programs.  Studies have shown 

that those in high socio-economic status are generally exposed to information and issues about the 

environment and are likely to exhibit pro-environmental behavior (Dunlap et al., 2000; Lubell, Feiock, & 

Handy, 2009).  A person’s education and income may indicate heightened environmental awareness, 

which can give the person a greater sense of control and agency to act—although education and income 

per se may not automatically translate into pro-environmental behavior as other factors may be at play 

(Kollmuss & Agyeman, 2002).  High-income households do not face the economic constraints of investing 

in energy-efficient building and equipment as would low-income households. In studying 5 public-owned 

utilities implementing DSM programs, Flanigan et al. (1994) found that the high educational level of 

population in Austin, Texas and Waverly, Iowa was one of the key ingredients for the success of DSM 

programs in those cities.     

 Hypothesis 1.  The higher the proportion of educated population in the utilities' service areas the 
higher the energy efficiency gains.   
 
 4.4.2.2 Housing Stock.  Investments in energy-efficient technologies may also depend on 

whether the housing is occupant-owned or a rental unit.  The issue of split incentives occurs when those 

making decisions on energy investments or implementing energy efficiency projects do not benefit from 

those actions. This can arise, for instance, in landlord-tenant and builders-homebuyers relationships.  

There may be limited incentives for landowners to invest in energy-efficient equipment when utility bills 

are paid by tenants or for builders to improve energy efficiency of homes when homebuyers will be 

responsible for the energy bills (Vaidyanathan et al., 2013).  Thus, homeowners may be more responsive 

to DSM programs than renters or those dwelling in apartments and multi-family housing. 

 Hypothesis 2.  The higher the proportion of owner-occupied housing units in the utilities' service 
areas the higher the energy efficiency gains. 
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 4.4.2.3  Energy Policies.  Shaping energy use and individual behavior is a complex affair that 

may require policy interventions on internal and external factors.  These interventions can be aimed at 

individuals through taxes and incentives that can redirect consumption towards energy-efficient 

technologies and environment-friendly goods and services.  They can also be wide-ranging as to affect 

the social and institutional context within which energy consumers, producers, and other players operate, 

such as through structural reforms and sector regulations.  States can enact energy standards for 

appliances, equipment, and public buildings, while local governments can formulate building codes that 

comply with green building standards and land use policies that facilitate the use of renewable energy 

systems.  State can also introduce market reforms by deregulating their wholesale and retail electricity 

markets to attract other players in the market and, thereby, promote competition.  All these policies and 

programs provide support and direction to various utilities in providing incentives to their consumers 

availing themselves of DSM programs.  They signal the seriousness of governments in pursuing the 

agenda of sustainability in energy supply and use and in protecting the environment.    

 One such policy is the Energy Efficiency Resource Standards (EERS), which "sets long-term 

mandatory energy savings targets for utilities and efficiency program administrators" (Downs & Cui, 2014, 

p. iv).  Like the Renewable Portfolio Standards (RPS), EERS is a long-term binding targets that can spur 

utilities and non-utility program administrators to invest in energy savings measures and implement DSM 

programs (Downs & Cui, 2014).  In some states, EERS also includes peak demand reduction targets, 

such as in Maryland, Ohio, Rhode Island, and Vermont.  EERS is enacted by the state legislature and is 

generally directed toward regulated utilities.  However, many states have included stipulations "regarding 

the size of a participating utility’s customer base (e.g., utilities with more than 10,000 customers must 

comply)" (Downs & Cui, 2014, p. 8).  EERS sends a strong signal on the priorities of government and sets 

the tone for utilities in the state to push energy efficiency programs.  As of 2010, 24 states have adopted 

EERS and most of them are meeting their targets (Sciortino, Nowak, Witte, York, & Kushler, 2011).  In 

2012, EERS generated a total of 20 million megawatt hours (MWh) of electricity saved exceeding the 

target of 18 million MWh (Downs & Cui, 2014).    

 Hypothesis 3.  EERS is likely to have a positive effect on energy efficiency gains in the utilities' 
service areas. 
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 As a way to complement the EERS mandate, policies providing incentives to utilities are also 

adopted.  DSM programs reduce electricity consumption and, therefore, decrease utility revenues.  They 

do not coincide with the profit motivation of private business and can serve as disincentives to utilities.  

Measures have been taken to deal with this situation by adopting different program administration and 

governance (Blumstein et al., 2005; Geri & McNabb, 2011; Vine et al., 2003) and instituting performance 

incentives and cost-recovery mechanisms (Downs & Cui, 2014; Innovation Electricity Efficiency, 2013; 

Vine et al., 2003).   Performance incentives can be in the form of rewards given to utilities for reaching 

energy savings goals (Downs & Cui, 2014; Innovation Electricity Efficiency, 2013).  Cost-recovery 

mechanisms can come in form of decoupling (i.e., "allows utilities to recover investments in efficiency 

fixed costs independent of the volume of electricity or natural gas sold") and Lost Revenue Adjustment 

Mechanism (LRAM) (i.e., "a rate adjustment mechanism that allows utilities to recover 'lost' revenues due 

to energy savings resulting from efficiency programs") (Downs & Cui, 2014, p. 19).  The design and 

adoption of these policies vary across states and local governments because of different circumstances 

and conditions.  Other factors may also be exerting influence, such as the active involvement of 

environmental constituencies, and the political support and opposition within and outside governments.   

 Hypothesis 4.  Performance incentives are likely to have a positive effect on energy efficiency 
gains in the utilities' service areas. 
  
 Hypothesis 5.  Cost-recovery mechanisms are likely to have a positive effect on energy efficiency 
gains in the utilities' service areas. 
 
 4.4.2.4  Environmental Constituencies.  Interest group models view policy as a result of interest 

group competition.  They predict that policies would likely favor groups that are able to deliver political 

resources to elected local officials (Lubell, Feiock, & de la Cruz, 2009). This means that the bargaining 

dynamics in a political market would be defined by the political powers of the demanders and the 

inclination of local authorities to supply policies to favor particular interests (Feiock, 2006). The supply of 

environmental goods is contingent on how pro-environment groups can counter and gain advantage over 

other interests and provide electoral victory to local politicians.  In the case studies of Flanigan et al. 

(1994), the success of DSM in Austin, Texas, was attributable to the presence of many non-profit 

organizations, local environmental action groups, including Greenpeace, Sierra Club, and other citizen 

action and ratepayer groups.  Environmental activists in Seattle, Washington were instrumental in 
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mobilizing support for the DSM programs of Seattle City Lights, the municipal electric utility.  The Energy 

Management Services Division of Seattle City Lights had close ties with environmental activists and had, 

in fact, used them as resource or even hired them on several occasions to voice support for DSM 

(Flanigan & Hadley, 1994).  

 Hypothesis 6.  The higher the number of environmental groups in the utilities' service areas the 
higher the energy efficiency gains. 
 
 4.4.2.5  Political Support.  Political support for DSM has been an indicator of success.  Flanigan 

et al. (1994) found this to be true in all of the cases they studied where political support came from 

various sources.   Austin, Texas has a council-manager form of government where the City Council's 

support along with the favorable attitude of voters was an important driver of DSM.  In Burlington, 

Vermont, the election of progressive politicians in the early 1980s and the community support of DSM 

through bond issue approvals jumpstarted various DSM programs.   In Seattle, Washington, the political 

support from the community, which was generally described as "progressive, liberal, environmentally-

aware community" and "active in political affairs," was key (Flanigan & Hadley, 1994, p. 26).  The 

presence of political champions or "key individuals who catalyze and lead a community in its programs 

and quest for success" enabled the successful implementation of DSM programs in Austin, Texas and 

Sacramento, California (Flanigan & Hadley, 1994, p. 41).    

 Hypothesis 7.  The higher the proportion of population with liberal ideology in the utilities' service 
areas the higher the energy efficiency gains. 
 

4.5  Institutional Arrangements of MOUs and Electric Cooperatives 

 The effect of contextual factors on the performance of DSM programs may vary depending on the 

type of electric utilities implementing the programs.  That is, ownership form may have a moderating 

effect on the relationship between energy efficiency performance and contextual factors.   IOUs have 

been the focus of discussion in the past largely due to the volume of their customers, their vertically 

integrated structure, their coal-intensive generating plants, the sector reforms affecting them, and the 

dearth of organized and comparable data on other utilities.  There is, therefore, the challenge to do more 

studies on other types of electric utilities.  MOUs and electric cooperatives are the focus in this study 

partly in response to this challenge and in consideration of the fact that DSM programs generally reside 

within MOUs and electric cooperatives and not with other third-party implementers—e.g., state-agency, 
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non-profit organizations, energy services companies—as the case in many IOUs.  They are largely 

unregulated, which lend themselves to straightforward comparison without the confounding effects of 

regulation and market reforms affecting IOUs and the idiosyncratic nature of large-scale electricity supply.  

The political importance of electric cooperatives and MOUs also cannot be overestimated inasmuch as 

electric cooperatives "serve about 75% of the U.S. land area and MUs [municipal-owned utilities] are 

found in every state except Hawaii" (Wilson et al., 2008, p. 3385).  Compared to IOUs, many electric 

cooperatives and MOUs are "more carbon intensive per kilowatt-hour generated" (Wilson et al., 2008, p. 

3384).  As can be gleaned from the table below, they are more or less of the same size and scope.  They 

are large in number but the scope of their operation is small compared to IOUs. 

 
Table 5.  Electric Utility Types, Consumers, Sales, and Revenues  

Utility 
Type 

No. of 
Orgs. 

No. of Consumers Total 
Electricity 

Sales 
(million 

megawatt-
hours) 

Total 
Revenues 
(million $) 

Residential 
(millions) 

Commercial 
(millions) 

Industrial Transport-
ation 

IOUs 194 85.95 12.05 379,038 220 2,522 224.26 
MOUs 1,839 13.62 2.18 73,101 13 422 39.05 
Electric 
Coops 

 
874 

 
16.34 

 
2.01 

 
160,558 

 
0 

 
413 

 
39.87 

Others 365 13.98 2.43 164,144 47 776 65.72 
Source: Form EIA-861 of 2010 

 
 
 MOUs is one form of publicly owned utilities organized at the local level.  Other forms include 

public utility/power districts, irrigation districts, and joint municipal action agencies.  Based on data from 

EIA Form-861 of 2010, 496 of the 1,839 MOUs are generating electricity and almost all are distributing 

power.  Historically, MOUs operated in rural areas and small towns but some are now operating in large 

cities (Wilson et al., 2008). 

 The Rural Electrification Act of 1936 led to the establishment of electric cooperatives, which are 

currently operating in all states except in Connecticut, Massachusetts, Rhode Island, and District of 

Columbia.   Electric cooperatives provided electric service to rural areas that were historically viewed as 

unprofitable by IOUs and were costly to serve because of the small number of customers per mile of 

distribution line (Greer, 2003; U.S. Energy Information Administration, 2012b).  These rural areas are 

located in rugged terrain and less populated, serving mostly residential customers, "which tend to be 
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smaller, more volatile, and demand power during peak times" (Greer, 2008, p. 680).  Overtime, there are 

service areas located on the outskirts of large cities that have become thriving suburbs, which are still 

being serviced by electric cooperatives (Wilson et al., 2008).  Electric cooperatives are organized as 

either Generation and Transmission (G&Ts), which "provide wholesale power and transmission service to 

their members (distribution cooperatives)," and distribution cooperatives, which "provide retail electric 

service to their members"  (U.S. Energy Information Administration, 2012b).  Based on Form EIA-861 of 

2010, only 88 electric cooperatives are generating and almost all are distributing.    

 Past studies have compared privately owned to publicly owned electric utilities.  They examined 

how ownership forms affect management and production (e.g., D. M. Berry, 1994), economic efficiency 

(e.g., Claggett, Hollas, & Stansell, 1995; De Alessi, 1974; Hausman & Neufeld, 1991; Hollas & Stansell, 

1998), rate structure (e.g., De Alessi, 1975; Hollas, Stansell, & Claggett, 1994; Peltzman, 1971), product 

and market (e.g., Kwoka, 2005).  Most of these studies found that private ownership enjoys a 

comparative advantage over public ownership because the latter has weak property rights, thereby 

creating adverse incentives and problems in monitoring inputs and metering performance.   Alchian and 

Demsetz (1972) highlighted the relevance of these issues, which represented costs in organizing and 

managing resources within the firm (or management costs) as opposed to the costs in allocating 

resources through the market (or transaction costs).  They discussed the different types of 

organizations—e.g., profit-sharing firms, socialist firms, the corporation, mutual and non-profit firms, 

partnerships, employee unions—and the implications of ownership for the incentive structure of 

organization members and management.  This section of the study pursues similar line of inquiry by 

examining how the institutional arrangements of MOUs and electric cooperatives affect the relationship 

between energy efficiency performance and the contextual drivers.  It focuses on MOUs and electric 

cooperatives, which depart from earlier studies comparing IOUs and publicly owned utilities, except that 

of Hollas et al. (1994; 1998).  Further, it examines energy efficiency as it relates to context, which 

deviates from traditional economic concerns on profits, rate structures, and productivity.   

4.5.1  Ownership Form  

 MOUs are publicly owned utilities and, therefore, are collectively owned by the public, who are 

their customers.  They are not accountable to private shareholders but to the public at large, thus they 
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pursue public interest and non-economic goals.  They are not-for-profit agencies, which are "established 

to serve their communities and nearby consumers at cost, returning excess funds to the consumer in the 

form of community contributions, economic and efficient facilities, and lower rates" (Flanigan & Hadley, 

1994, p. 5).  MOUs, for instance, can pursue environmental agenda, such as generate renewable energy, 

promote energy efficiency programs, or discourage industrial development through high industrial rates, 

which may be counterintuitive to business.   

 Like MOUs, electric cooperatives are not-for-profit enterprises.  But unlike MOUs, electric 

cooperatives are privately owned utilities.  That is, they are owned by members of the cooperatives, who 

are both the buyers and sellers.  The goal of electric cooperatives is to maximize the welfare of owner-

members (Greer, 2003, 2008).  Greer (2008) made a distinction between welfare and profit maximization, 

where the realization of the former could result in inefficiencies that may not be easily mitigated in a profit-

maximizing enterprise.  The focus is individual welfare of owner-members where reliability of service may 

be favored over profits or where investments on energy-efficient technologies may be justified on grounds 

other than economic.  Unlike shareholders in IOUs, owner-members in electric cooperatives do not own 

or trade stocks, but have credit accounts where their share of the earnings for the year are deposited or 

where profits are returned in terms of dividends after some years (D. M. Berry, 1994).   

 MOUs and electric cooperatives are both not-for-profit entities.  As such, they cannot appropriate 

any residual or surplus to customers and owner-members.  Conversely, customers and owner-members 

cannot lay claim to the gains from the efficient operation of electric utilities.  They, therefore, have low-

powered incentives to support DSM programs since any gains from the programs do not directly flow to 

them.  This makes consumers and owner-members far removed from the workings of the utilities exerting 

less effort to check management or demand better performance to realize increased profits.  Thus, Hollas 

et al. (1998) concluded that not-for-profit firms are less efficient than proprietary firms, and Alchian and 

Demsetz (1972) predicted greater shirking in not-for profit and mutually owned enterprises.   

 Apart from being not-for-profit entities, MOUs are also publicly owned.  Their public character 

exacerbates the low-powered incentives already existing among MOUs customers.  With communal 

ownership, customers do not have the exclusive rights to use resources, determine their use, and transfer 

or trade ownership rights.  They are less invested in MOUs as they are unable to internalize any benefits 
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or costs accruing from the utilities' operations.  Thus, there will be substantial externalities in communal 

ownership (Hollas & Stansell, 1998).  There will be less investments from the public, more efforts to 

capture rents, and greater potential for resources that are held in common to be exhausted early 

(Claggett et al., 1995).  The diffused ownership of MOUs provides, therefore, a low-powered incentive for 

customers to respond to DSM programs.  Customers are likely to shirk from efforts to improve air quality, 

upgrade grid operation, reduce energy demand, or shift energy use.  Price reductions may provide 

incentives but may not be high-powered in the case of DSM programs given the low elasticity of demand 

for electricity.   

 Electric cooperatives, on the other, are private enterprises.  They are hybrid of sorts exhibiting 

some attributes of public and private ownerships.  Property rights of owner-members are attenuated 

compared to those of private firms.  That is, owner-members do not have the right to transfer ownership 

rights or trade stocks as would shareholders in private enterprises.  But compared to MOUs, electric 

cooperatives provide opportunity for owner-members to capture some of the utilities' residuals through 

their credit accounts and dividends.  Thus, owner-members may exhibit some form of interest in the 

management and operation of utilities to maximize their welfare ensuring not only reliable service but also 

a share in the earnings.  In studying the profit maximization and cost minimization functions of proprietary, 

cooperative, and municipal utilities, Hollas et al. (1998) found that electric cooperatives are more profit-

oriented than MOUs but less profit-oriented than privately owned utilities.   

  Demographic characteristics would, therefore, matter more in electric cooperatives than in 

MOUs.  Owner-members with favorable attitude towards DSM programs are likely to have more positive 

effect than customers of MOUs.   Further, housing condition, which may influence the incentive structures 

of households toward DSM programs, may have similar effect.  That is, owner-members living in owner-

occupied housing units are more likely to adopt DSM programs than MOUs customers living in the same 

housing condition.   

  Hypothesis 8.   High proportion of educated population is likely to have more positive effect on 
the energy efficiency gains of electric cooperatives than MOUs.   
  
 Hypothesis 9.   High proportion of owner-occupied housing units is likely to have more positive 
effect on the energy efficiency gains of electric cooperatives than MOUs. 
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4.5.2  Governance Structure  

 MOUs are governed by local political bodies through the city councils or local utilities 

commissions (Wilson et al., 2008).  In case of the latter, commission officials are either elected or 

appointed by local government officials (Wilson et al., 2008).  MOUs often operate outside the jurisdiction 

of state public utility commissions, but there are some states that do regulate MOUs, have an appellate 

jurisdiction over them, set transmission rates in areas with wholesale market, or impose DSM mandates 

and system benefit programs (Downs & Cui, 2014; U.S. Energy Information Administration, 2012b; Wilson 

et al., 2008).  MOUs generally return a portion of their income to local government funds  to supplement 

the city coffers and finance community programs  (U.S. Energy Information Administration, 2012b; Wilson 

et al., 2008).  As public enterprises, MOUs and other public owned utilities can issue low cost, tax-exempt 

debt to finance construction (U.S. Energy Information Administration, 2012b). 

 Electric cooperatives "are governed by corporate-like boards of directors, which are elected under 

a one-member, one-vote principle regardless of electricity consumption or ownership stake" (Wilson et al., 

2008, p. 3385).  They are generally outside the jurisdiction of state public utilities commission but some 

states though are exercising varying forms of regulation (Greer, 2008; U.S. Energy Information 

Administration, 2012b; Wilson et al., 2008).  Electric cooperatives are exempted from federal taxes as 

long as they comply with the 85% rule, that is, "they must obtain 85% of their revenues from their 

members or lose their tax-exempt status" (Greer, 2003, p. 489, 2008; Wilson et al., 2008).   They can 

access "low-interest loans from the Rural Utilities Service, part of the US Department of Agriculture, for 

the upgrade, expansion, maintenance, replacement of electric infrastructure, and DSM programs" (Wilson 

et al., 2008, pp. 3385–3386).   

 MOUs are extensions of local governments and are governed by local political bodies.  As 

political entities, MOUs operate to pursue not only economic but also political ends.  They view the public 

not only as customers but also as political constituencies with whom they have to curry favor for political 

support.   Peltzman (1971) argued that government enterprises, such as MOUs, are likely to use the price 

mechanisms to trade profits for political support by conferring benefits to certain groups of voters.  They 

can discriminate, for instance, between residential and industrial customers by charging lower electricity 

prices to the former, which constitutes the larger constituency.  Local governments can redistribute wealth 
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by allocating resources collected from MOUs operations to benefit politically active and powerful groups.   

In contrast, electric cooperatives are private entities governed by corporate-like boards of directors, 

whose mission is to maximize the welfare of owner-members.  Hollas et al. (1994) found that electric 

cooperatives used incentives to charge higher prices to residential and commercial customers and lower 

prices to industrial customers, which may partly explain the high volume of industrial customers of electric 

cooperatives as seen on Table 5 above.  Given federal support and tax exemptions, rates in electric 

cooperatives are already low in the first place such that the average residential rates of electric 

cooperatives and MOUs are not much different as can be gleaned from Table 7 below.   

 Promoting greater use of energy efficiency and load management can be a subject of bargaining 

and advocacy in the political market.  Thus, pressures from politically active groups would have more 

bearing on MOUs than electric cooperatives.  Environmental groups can exert such pressure having the 

political capital, the organization, and the resources to engage with political bodies, such as local 

governments and local utilities commissions.  The same goes with political support.  DSM programs are 

more likely to be implemented in service areas of MOUs where the population supports government 

actions advancing the sustainability agenda.  In other words, environmental constituencies and liberal 

ideology, as proxy for political support, will matter more to MOUs than to electric cooperatives. 

 Hypothesis 10.  The presence of environmental groups is likely to have more positive effect on 
the energy efficiency gains of MOUs than electric cooperatives. 
 
 Hypothesis 11.  High proportion of population with liberal ideology is likely to have more positive 
effect on the energy efficiency gains of MOUs than electric cooperatives.  
 

4.5.3  Internal Controls 

 The ownership form of electric utilities has implications for the way MOUs and electric 

cooperatives enforce contracts.  Private ownership is believed to be more efficient than public ownership 

because of the effective controls present in the former (Alchian & Demsetz, 1972; D. M. Berry, 1994).  

Decision authority in private enterprises is lodged in a management team composed of a small group 

tasked to discharge specific objectives.  Often, the firm's bottom line is the measure of efficiency and 

performance.  The incentive for management to shirk is attenuated by the ability of owners or 

shareholders to monitor and assess performance against well-defined and agreed-upon standards as well 
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as the relative ease with which to replace management because of the presence of competition and the 

frequency of voting.   

 Such is not the case with MOUs.  They are collectively owned by the public and perform multiple 

and oftentimes ill-defined objectives.  Parts of the receipts from MOUs operations go to the city coffers to 

finance various local programs and projects.  The gains do not directly flow to all customers since these 

programs and projects may be directed toward a section of the population in exchange for its political 

support.  As noted above, MOUs customers have low-powered incentives to check management and 

demand better performance since they do not have claim on the residuals and cannot transfer ownership.  

Thus, the incentive to pursue DSM programs may be lacking since benefits accruing to the public are 

diffused and the receipts for local government coffers are reduced.  In MOUs, policing of managerial 

shirking is done in the political market.  Internal control is weak as management can only be replaced 

through periodic elections, where issues are diverse and MOUs operations may not figure as an election 

issue.  MOUs may, therefore, shirk from implementing DSM programs.  Thus, a technical mandate setting 

long-term energy reductions target, such as EERS, might be the more effective signal or policy measure 

to encourage cities and their MOUs to push for DSM. 

 Hypothesis 12.  EERS is likely to have more positive effect on the energy efficiency gains of 
MOUs than electric cooperatives. 
 
 Although privately owned, electric cooperatives are not-for-profit. The incentives for owner-

members to monitor management shirking would not be as strong as IOUs or other private firms.  The 

agency problem is not as acute though as MOUs since the welfare-maximizing objectives of electric 

cooperatives are understood to benefit every owner-member and are not as broad and varied as the 

public interest goals of MOUs.  While electric cooperatives may not provide the same economic benefit as 

profit-maximizing firms, owner-members have an interest in the long-run economic viability of their utilities 

(Hollas & Stansell, 1998). They elect their board of directors with the general expectation that 

management will take care of business by avoiding losses, ensuring reliable service, and providing capital 

credits and dividends. The cooperatives' voting system can be a means to put in check management 

shirking although the incentives to monitor, collect information, and perform other similar activities may 

not be as strong as in private firms.  With their welfare-maximizing goals and voting system, electric 

cooperatives may be more responsive to incentive-based DSM programs than to technical mandates.   
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  Hypothesis 13.  Performance incentives are likely to have a more positive effect on the energy 
efficiency gains of electric cooperatives than MOUs. 
 
 Hypothesis 14. Cost-recovery mechanisms are likely to have a more positive effect on the energy 
efficiency gains of electric cooperatives than MOUs. 
 

4.6  Data and Measures 

 The study applies regression analysis to test whether the contextual drivers would have 

significant effects on DSM programs and whether these effects would vary depending on ownership type.  

The dependent variable is the outcome realized from energy efficiency programs.   It measures energy 

efficiency gains from DSM programs "that aimed at reducing the energy used by specific end-use devices 

and systems...Such savings are generally achieved by substituting technically more advanced equipment 

to produce the same level of end-use services using less electricity" (U.S. Energy Information 

Administration, 2010).  Utilities measure energy efficiency gains or savings in terms of energy effects 

defined as "the changes in aggregate electricity use (measured in megawatthours) for customers that 

participate in a utility DSM program...[They] represent changes at the consumer meter (i.e., exclude 

transmission and distribution effects) and reflect only activities that are undertaken specifically in 

response to utility-administered programs, including those activities implemented by third parties under 

contract to the utility" (U.S. Energy Information Administration, 2010).  This is collected from Form EIA-

861 of 2010.  EIA has sampled 110 MOUs and 208 electric cooperatives. Of those sampled, 60 MOUs 

and 79 electric cooperatives have reported positive energy efficiency gains.  Others had zero savings. 

 The variables for demographic factors, housing stock, energy policies, environmental 

constituencies, and political support were assembled from various sources as listed in the table below.   

 
Table 6.  Variables and Data Sources for Chapter Four 

Variables Description Data Source 
DV:  Energy efficiency gains  
 
 

In megawatthours 
 
Applied Box-Cox transformation to 
achieve constant variance of the error 
term and linearity of the model (used 
λ=0.02) 

EIA 861 Survey 2010 

Independent Variables 
Educational attainment  Percent of population 25 years old 

and above with Associate's or 
Bachelor's degree  

American Community Survey 
2010 

Housing stock Percent of total houses that are 
owner-occupied (vs. renter-occupied) 

American Community Survey 
2010 
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Table 6 - continued 
Variables Description Data Source 

Environment groups 
(Log Transformation) 

Number of non-profit organizations 
categorized as "Environment" under 
IR Code 501c3 and 501cOthers 

National Center for Charitable 
Statistics 2010 

Political support  Liberal ideology, i.e., proportion of the 
population who voted Democrats in 
the 2008 presidential election 

Nationalatlas.gov 

EERS State with EERS as of 2010 is coded 
1 and 0 otherwise 

(American Council for an 
Energy-Efficient Economy, 
2011) 

Performance Incentives State with performance incentives as 
of 2012 is coded 1 and 0 otherwise  

(Institute for Electric Efficiency, 
2012) 

Cost-Recovery mechanisms  State with lost revenue adjustment as 
of 2012 is coded 1 and 0 otherwise  

(Institute for Electric Efficiency, 
2012) 

Ownership Form MOUs coded as 1 and electric 
cooperatives as 0 

EIA 861 Survey 2010 

Control Variables 

Total sales 
(Log Transformation) 

Total sales from electricity consumed 
by residential, commercial, and 
industrial sectors  

EIA 861 Survey 2010  

Advanced Metering 
Infrastructure (AMI )  
(Square Root 
Transformation) 

Total number of AMI meters installed 
for residential, commercial, and 
industrial consumers  
 

EIA 861 Survey 2010 

Average residential 
electricity rates 

Average retail price for residential 
sector (cents/kwh), 2010 

EIA.gov 

 
 

 The service areas of MOUs and electric cooperatives represent the context where DSM programs 

are implemented.   They constitute the counties where utilities operate or have distribution facilities. From 

the EIA sample, MOUs covered 136 counties and electric cooperatives covered 1,101 counties.  The 

county data for education, housing, environmental groups, and political support were aggregated by 

utilities.  Energy-related policies are in state level.  There are a few electric cooperatives that have 

facilities in more than one state.  In the data coding, these cooperatives were assigned to the state where 

they have their major operations and where their headquarters are located.  Two regression models were 

estimated through Ordinary Least Squares, that is, Model 1 is an additive model and Model 2 extends 

Model 1 by including interaction terms.  After cleaning the data and removing outliers, 76 MOUs and 138 

electric cooperatives or a total of 214 observations are included in the sample for the regression models.  

The following are the descriptive statistics. 
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Table 7.  Descriptive Statistics 
Variables MOUs Electric Cooperatives 

Mean/ 
Count for 0,1  

Std 
Deviation 

Mean/ 
Count for 0,1 

Std 
Deviation 

Energy efficiency gains  1.14 0.11 1.07 0.09 
Education 27.58 5.63 20.30 5.09 
Housing 80.92 14.57 73.37 9.27 
Environmental Groups  3.57 1.41 3.98 1.18 
Political Support 52.77 10.16 45.45 10.19 
EERS 0=13; 1=63  0=63; 1=75  
Performance Incentives 0=28; 1=48  0=51; 1=87  
Cost-Recovery Mechanisms 0=66; 1=10  0=96; 1=42  

Ownership Form 0=0; 1=76  0=0; 1=138  

Control Variables 
Total Sales  13.44 1.16 13.28 0.88 
Total AMI  7.11 41.75 40.01 82.96 
Average Residential Rates 10.49 2.49 11.32 2.94 
N 76 138 

 

4.7  Findings 
 

 The table below shows the results of the regression analysis for Models 1 and 2.  Centering was 

done for each independent and control variable that is continuous.  That is, the mean for each was 

computed, then subtracted from the predictor before fitting the regression models.  Centering reduces 

multicollinearity among independent variables, especially in the presence of interaction terms. 

 
Table 8.  Regression Results for Models 1 and 2  

Variables Model 1 Model 2 
β Std Error β Std Error 

Intercept 1.083e+00****  1.259e-02   1.081e+00****   1.536e-02   
Education 3.491e-03***   1.180e-03    2.881e-03*   1.736e-03    
Housing 3.264e-04   5.706e-04    4.435e-04   8.300e-04    
Environmental Groups -3.237e-03   6.288e-03   -4.794e-04   8.201e-03   
Political Support 2.182e-03***   6.758e-04    2.916e-03***   8.756e-04    
EERS 1.769e-02   1.458e-02    -7.063e-03   1.691e-02   
Performance Incentives 5.869e-03   1.408e-02    1.734e-02   1.766e-02    
Cost-recovery Mechanisms -9.445e-03   1.534e-02   -4.704e-03   1.832e-02   
Ownership Form   1.113e-02   3.492e-02    
Education*Ownership    -2.832e-03   2.795e-03   
Housing*Ownership    4.610e-04   1.156e-03    
Environmental Groups*Ownership   1.521e-02   1.264e-02    
Political Support*Ownership   -3.031e-03**   1.444e-03   
EERS*Ownership   8.872e-02**   3.849e-02    
Performance Incentives*Ownership   -5.101e-02*   2.946e-02 
Cost-Recovery Mechanisms*Ownership   3.853e-02   3.941e-02    
Control Variables   
Total Sales 2.856e-02**** 7.363e-03 1.956e-02**  7.745e-03    
Total AMI  5.143e-05   8.838e-05    6.871e-05   8.910e-05    
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Table 8 - continued 
Variables Model 1 Model 2 

β Std Error β Std Error 
Average Residential Rates 2.111e-04   2.291e-03    6.750e-04   2.427e-03    
R-squared 0.28 0.33 
N 214 214 
* p<0.1;  ** p<0.05;  ***p<0.01;   ****p<0.001 

 
 
  In Model 1, two variables are statistically significant, i.e., education and political support.  As 

predicted in Hypothesis 1, the proportion of educated population in the utilities' service areas has a 

positive effect on energy efficiency gains.  Those aged 25 years and above with associate's or bachelor's 

degree could exhibit pro-environmental behavior and, by implication, support DSM programs.  They are 

exposed to information and issues regarding the environment and have the agency to act, to show 

support, and to articulate demand.  They are generally better off economically as to enable them to invest 

in energy-efficient technologies.  Political support is also significant indicating that it is an enabling factor 

for DSM programs.  Hypothesis 7 predicted that liberal ideology, as proxy for political support, has 

positive effect on energy efficiency and that the higher the proportion of population with liberal ideology 

the greater the gains from the programs.   Liberal ideology has been associated with Democrats, who 

have a pro-environmental orientation and a favorable attitude toward the government's role in protecting 

the environment (Borick, 2010; Jacobe, 2013) 

 Model 2 incorporates the ownership form of electric utilities and its interactions with the 

predictors.   This is to determine whether the relationship between the dependent variable and the 

predictors vary with ownership form.  That is, does it matter if the DSM programs are implemented by 

MOUs or electric cooperatives?   The results show that it does.  Education and political support, which 

are found to be statistically significant in Model 1, remain so in Model 2.   When interaction terms were 

introduced, 3 variables vary depending on ownership form, namely, political support and two policies, i.e., 

EERS and performance incentives.   

 As noted in Table 6, ownership form was coded 1 for MOUs with electric cooperatives as the 

reference group.  Hypothesis 11 predicts that liberal ideology would have a greater effect in service areas 

of MOUs than in electric cooperatives.  The results show otherwise.  That is, more positive effect could be 

found in electric cooperatives and not in MOUs as indicated in the negative direction of the coefficient.  

Hypothesis 11 is predicated on the assumption that political ideology is exhibited in the political market.  A 
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political constituency for DSM programs is predicted to matter more in MOUs, which is governed by a 

political body, than in electric cooperatives, which is governed by corporate-like board of directors.  But as 

the results show, political ideology is associated more with electric cooperatives.  The choice for the proxy 

variable may be at issue here.  As noted above, political support for DSM programs may come in various 

sources and a community that is progressive and liberal is one of them.  The regression results may 

indicate, however, that liberal ideology may also serve as an attribute of consumers that is not necessarily 

manifested in the political market but in individual consumption.   

 The two other interaction terms that are statistically significant in Model 2 have to do with policies.  

As predicted in Hypothesis 12, a technical mandate, such as EERS, would matter more in MOUs than in 

electric cooperates.  The regression results support Hypothesis 12 by showing that EERS would result in 

more energy efficiency gains in MOUs than in electric cooperatives.  The incentive to pursue DSM 

programs in MOUs is lacking since the benefits are diffused or directed toward certain group of voters, 

and the receipts for city coffers are reduced.  Further, internal control is weak since MOUs customers 

have low-powered incentives to check performance since they do not have claims on the residuals and 

can only replace management through periodic elections.  Thus, a technical mandate would be more 

effective in MOUs than in electric cooperatives.   

 Hypothesis 13 predicted that performance incentives would have more positive effect in electric 

cooperatives than in MOUs.  The negative direction in the regression results show that the reference 

group, i.e., electric cooperatives, exhibits positive effect on energy efficiency gains, which supports 

Hypothesis 13.  Incentive-based policies—such as performance incentives that give rewards to utilities for 

reaching energy efficiency targets—are more attuned to the wealth-maximizing goals of electric 

cooperatives and their internal controls.  Owner-members are interested in the long-run economic viability 

of their utilities and they would be incentivized to support energy measures that would maximize their 

welfare.  Energy efficiency goals may not necessarily increase the utilities' bottom line or increase their 

credit accounts or dividends, but a reward for performance for meeting energy efficiency targets would be 

welcome. Incentives to recover revenues from DSM programs may be an attractive option as these would 

be good for individual credit accounts, while promoting energy efficiency and load management 

objectives.   That is, owner-members may be responsive to incentives that reward utility performance that 
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allow them to recover foregone revenues from energy efficiency.  Further, they have at their disposal 

ways to check management performance, which can be measured against their welfare-maximizing goals 

and can be decided upon through their voting system.  Thus, a policy that could bring in rewards would 

be preferred over a policy that mandates standard action and targets. 

4.8  Conclusion 

 DSM programs are proving to be necessary complements to supply-side investments in reducing 

supply uncertainty, energy consumption, peak demand, transmission load, and greenhouse gas 

emissions.  Despite these benefits, DSM programs have yet to gain wide adoption and realize potential 

gains.  This is an issue that has been the subject of past and recent studies.  There are undergoing 

efforts to understand how energy users respond to certain inducements and why and how they exhibit 

pro-environmental behavior.  Studies on individual behavior have been conducted and the results reveal 

a complex set of factors that are driving behavior, which are both internal and external to energy users.  

This study aims to contribute to these ongoing efforts by looking into the external drivers of energy use as 

evidenced by the performance of energy efficiency and load management programs of electric utilities.  It 

is, at best, exploratory leading to some interesting findings and raising more questions on the issue.   

 Context matters.  Contextual drivers affect the energy efficiency performance of electric utilities.  

The study found demographic attributes and political support as statistically significant.  It extends the 

analysis by raising the question whether the effect of these contextual drivers on DSM programs vary 

depending on whether MOUs or electric cooperatives are the ones implementing.  The regression results 

show that ownership form does matter.  The utilities' public or private ownership, not-for-profit goals, their 

governance structure and internal controls all create different incentive structures for the utilities' 

management as well as for MOUs customers and electric cooperatives' owner-members.  The regression 

results show that the effects of political support and two policies, i.e., EERS and performance incentives, 

vary depending on ownership form.  Liberal ideology, as proxy for political support, was found to have 

positive effect on electric cooperatives than MOUs, which was the opposite of what was predicted.  The 

type of policies also makes a difference with technical mandate, such as EERS, is more likely to be 

adopted by MOUs, and performance incentives are more likely to be favorable among electric 

cooperatives.  
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 There are other questions left unanswered.  How will the interactions between internal and 

external factors affect DSM programs? What are the barriers to DSM implementation at the policy and 

program levels?  How will MOUs and electric cooperatives be able to push their DSM agenda under 

restructured energy markets?  How about IOUs?  How are they implementing DSM programs?  What are 

the factors shaping their decision to shift DSM programs to third-party implementers and choose between 

state-agency, non-profit, and energy services companies?  How will ownership form of IOUs differ from 

that of MOUs and electric cooperatives with regard to affecting the relationship between energy efficiency 

performance and other factors?  How will the diffusion of enabling technologies affect DSM programs?   

These are topics for future research. 
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CHAPTER FIVE 

CONCLUSION 

5.1  Important Findings 

 This dissertation proposed and tested a number of hypotheses about renewable energy 

generation and demand-side management (DSM) of electric utilities.  Not all of the hypotheses were 

found to be statistically significant but there are important findings.  This chapter outlines these 

hypotheses and the findings of the three essays. 

 Chapter Two identified three forms of transaction costs affecting the adoption of residential 

zoning codes that permit renewable energy generation.   Residents wanting to install solar electric panels 

and wind turbines have to deal with search and information costs.  They have to spend time and 

resources to discover if products and services are available, accessible, and affordable.  Permitting costs 

can also deter efforts to install on-site clean energy technologies.  They arise when procedures and 

requirements to get permits for these technologies are complex and unclear.  Bargaining costs are 

incurred in negotiating the details of the policy, gathering support from stakeholders, implementing the 

agreements, and monitoring compliance.   

 Players in the political market can use transaction resources to minimize the transaction costs 

involved in distributed renewable energy generation. Search and information costs can be minimized with 

firms and contractors providing products and services on clean energy.  Local governments can also 

leveraged their memberships in sustainability networks to search and acquire information about clean 

energy technologies, permitting procedures and fees, industry standards, human resource requirements, 

skills training, and the like.  Permitting costs, on the other hand, can be resolved internally within 

government.   Local governments can harness their administrative resources, such as exercising political 

will, improving system processes, and developing capacity.  Chapter Two used proxy variables for 

administrative resources, i.e., dedicated staff to the sustainability effort and sustainability budget.  Political 

resources can minimize bargaining costs.  The variables used for political resources are council-manager 

form of government, community homogeneity and support measured in terms of the proportion of white 

population, and the proportion of educated population.  The chapter hypothesized that these transaction 

resources can reduce transaction costs and, thereby, facilitate the adoption of residential zoning codes 
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that permit renewable energy generation.  For information resources, the number of green firms and the 

sustainability network membership of local governments were found to be statistically significant.  For 

administrative resources, dedicated staff and sustainability budget were significant.   For political 

resources, the council-manager form of government came out as the significant variable.   

 Chapter Three examined several factors that shape renewable energy generation of investor-

owned utilities (IOUs).   It applied transaction-cost politics perspective to understand how these factors 

behave in regulated and deregulated markets.  It revealed the uncertainties in political contracting 

between players in these two policy environments.  Two energy-related policies were examined.  

Renewable Portfolio Standard (RPS) was hypothesized to have more positive effect on utilities located in 

regulated states since the installation of large-scale renewable energy systems have compliance costs.  

In regulated states, these compliance costs are addressed through guarantees that are built into the 

electricity rates, which are not available to utilities in deregulated markets.  These guarantees also serve 

to minimize the potential for regulatory holdup.  In deregulated states, an incentive-based policy, such as 

the Production Tax Credit (PTC) was viewed to be a more attractive option for IOUs as this would lower 

their private costs in providing clean energy.  Another factor considered was the renewable energy 

potential of areas where utilities are located.  The presence of abundant natural resources can provide 

incentives to utilities to produce electricity via renewable sources, whether they are in regulated or 

deregulated states.   Chapter Three also considered environmental constituencies whose effectiveness 

as advocacy groups varies depending on the policy environment.  It hypothesized that these groups are 

likely to have more positive effect on renewable energy generation in deregulated markets than in 

regulated states.  This is so because transactions in a deregulated setup are viewed to be more 

relational—as opposed to being discreet in regulated states—as the policy context encompasses more 

actors and new rules.  That is, environmental interests may have better opportunity to register their voice 

and influence public agenda as new rules are being formed, new power suppliers are being qualified, 

consumers are being given choices, and alternatives to traditional regulations are being formulated and 

tested.  Demographic characteristics of service areas were also included and were hypothesized to have 

differential effects.  Service areas with high proportion of educated population were viewed to have more 

positive effect if they are located in deregulated states.  In deregulated states where retail market exists, 
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educated individuals would likely support clean energy programs and, thereby, consume renewable 

energy.  Liberal ideology was hypothesized to have an effect in regulated states than in deregulated 

states since the pro-environmental orientation of Democrats and their positive attitude towards the role of 

government may sit well in a regulated setup where state government has a firm hold on utilities.   

 Chapter Three applied spatial regime analysis to test the above hypotheses.   As predicted, RPS 

as a mandate contributes to increasing renewable energy in a regulated setup.  The regression results 

show that education is significant in service areas under regulated and not in deregulated markets, 

contrary to what was predicted.  These may indicate that educated populace should be seen more as 

advocates or constituencies for clean energy than as consumers of electricity.   Renewable energy 

potential is found to be significant in deregulated markets but also not in the direction predicted.  

Abundant natural resources may not necessarily incentivize IOUs to install renewable energy plants given 

the upfront costs and the availability of cheaper alternatives.  Liberal ideology was not statistically 

significant in regulated states but was significant in deregulated markets with negative effect.  

Environmental constituencies were found to be significant in both policy environments.   

 Chapter Four examined the contextual drivers of DSM programs of municipal-owned utilities 

(MOUs) and electric cooperatives, which include demographic attributes, housing stock, energy policies, 

environmental constituencies, and political support.  The chapter used energy efficiency gains to measure 

the performance of DSM programs of MOUs and electric cooperatives.   Highly educated populace, 

owner-occupied housing units, environmental groups, liberal ideology, and energy-related policies (i.e., 

Energy Efficiency Resource Standard or EERS, Performance Incentives, and Cost Recovery 

Mechanisms) were hypothesized to have positive effects on the performance of DSM programs.   

 Chapter Four fitted two regression models, i.e., Model 1 as an additive model and Model 2 as an 

extension of Model 1 with interaction terms.  Results for Model 1 showed that education and political 

support have positive effects on the performance of DSM programs.   Model 2 used interaction terms to 

determine whether ownership form has moderating effect on the relationship between of contextual 

drivers and energy efficiency gains.   Based on the regression results, three variables vary depending on 

ownership form, namely, political support and two policies, i.e., EERS and performance incentives.   

Liberal ideology, as proxy for political support, was hypothesized to have more effect in service areas of 
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MOUs than those of electric cooperatives.  A political constituency supportive of DSM programs was 

predicted to matter more in MOUs, which is governed by a political body, than in electric cooperatives, 

which is governed by corporate-like board of directors.  But the results show otherwise.  Political ideology 

is associated more with electric cooperatives.  The choice for the proxy variable may be at issue.  Political 

support for DSM programs may come in various sources and a community that is progressive and liberal 

is one of them.  The regression results may indicate, however, that liberal ideology may also serve as an 

attribute of consumers that is not necessarily manifested in the political market but in individual 

consumption.   

 As predicted, technical mandate, such as EERS has more positive effect on energy efficiency 

gains of MOUs than electric cooperatives.  The incentive to pursue DSM programs in MOUs is lacking 

since the benefits are diffused or directed toward certain group of voters, and the receipts for city coffers 

are reduced.  Further, internal control is weak since MOUs customers have low-powered incentives to 

check performance since they do not have claims on the residuals and can only replace management 

through periodic elections.   Thus, a technical mandate would be more effective in MOUs than in electric 

cooperatives.  Performance incentives, on the other hand, have more effect in electric cooperatives than 

in MOUs.  Incentive-based policies are more attuned to the wealth-maximizing goals of electric 

cooperatives and their internal controls.  Owner-members may be responsive to incentives that reward 

utility performance that allow them to recover foregone revenues from energy efficiency.  They also have 

at their disposal ways to check management performance, which can be measured against their welfare-

maximizing goals and can be decided upon through their voting system.   

5.2  Implications for Policy 

 The search for the right mix of policies to advance the sustainability agenda is a continuing 

challenge.   There is no ready-made formula or generic solution to the issue of sustainability.   A blanket 

policy is not going to work as the three essays reveal.  One has to account for the politics of sustainability.   

Policymaking is a political process.  On its face, adopting clean energy technologies is a laudable 

objective and makes economic sense.  But the politics surrounding its adoption and implementation can 

be messy.  At the local level, distributed generation can be hampered by transaction costs that could 

prevent beneficial exchanges between local government, residents, and community from happening.   At 
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the state level, the generation of renewable energy by large-scale systems involves numerous 

transactions by different actors behaving in different policy contexts.  Although they target individual 

consumers and their consumption pattern, DSM programs also cannot be divorced from politics and the 

context in which they are implemented and the type of electric utilities implementing the programs.   The 

three essays show that political dynamics vary from local, state, to national levels.  There is, therefore, the 

need to understand the politics of sustainability to come up with politically feasible policies.   

 Policies can come in different forms.  Demand-and-control policies, such as RPS and EERS, are 

mandates from regulatory authorities that set standards and targets for electric utilities.    Market-based 

policies, such as PTC, Performance Incentives, and Cost Recovery Mechanisms, provide economic 

incentives to shape the behavior of electric utilities and energy users.  Market-based policies are popular 

among economists.  Demand-and-control policies, on the other hand, are commonly found in the policy 

menu of scholars and practitioners who hold a favorable view of an activist government, especially on 

public issues such as sustainability.  The essays show that choosing either one policy type or the other is 

not the way to go.  Policy choice is shaped by many factors.  Foremost is the policy environment.  In 

Chapter Three, market regime matters in the way policy will have an effect on large-scale renewable 

energy generation.  In Chapter Four, the choice between a technical mandate and an incentive depends 

on the ownership form of electric utilities.  Thus, the technical and economic feasibility of a policy is a 

necessary albeit not sufficient criteria for policy choice.  Many factors come into play in the policy process, 

thus, other criteria have to be considered, such as political feasibility and administrative capacity.   

 Policy is not self-enforcing.  It requires support mechanisms and institutional arrangements to 

implement and realize its objectives.  Partly due to data limitation, research efforts have been directed 

toward policy adoption. A step toward further understanding policy is to examine performance.  The aim is 

to bridge the gulf between policy intent and performance, which has been a concern to researchers and 

policymakers alike.  Research along this line can provide evidence to identify factors that contribute to 

policy success or failure, thus, create more information for policymakers and stakeholders. Findings about 

performance can reduce uncertainties on policies, especially those formulated to deal with emerging 

issues, such as clean energy and the behavior of consumers, utilities, and others.  This will also open 
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doors for inquiry on other aspects of the policy process of sustainability, such as implementation, 

monitoring, and evaluation.   

5.3  Agenda for Future Research 
 

 As is often the case, research can lead to interesting findings but also to other questions that 

have not been answered or fully explored. The following are some research questions that can be 

investigated and can form part of a research agenda on sustainability.   

 How do clean air technologies diffuse on networks?  Who is likely to be the early adopters?  

What is the role of public policy?  

 What are the barriers to integrating renewable energy from distributed systems into the larger 

transmission and distribution networks?   

 What are the causes and consequences of red tape in the permitting process for the 

installation of clean air technologies?    

 How effective are Renewable Energy Certificates in promoting green power generation 

among IOUs?  Which utilities are availing themselves of these policy instrument and why?    

 What are the other policy instruments promoting renewable energy?  What are the differential 

effects of these policy instruments?  How does the stringency of RPS requirements affect 

renewable energy generation in various states?   

 How will the interplay of internal factors and contextual drivers affect DSM programs?   
 

 How will MOUs and electric cooperatives push their DSM agenda under restructured energy 

markets?   

 How are IOUs implementing DSM programs?  What are the factors shaping their decision to 

shift DSM programs to third-party implementers?  How do they choose between state-

agency, non-profit, and energy services companies? 

 How will the diffusion of enabling technologies, such as smart meters, affect DSM programs?    
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APPENDIX A 

LAND USE AND DEVELOPMENT POLICIES 
 
Table 9. Land Use and Development Policies 

Activities and Programs Land use and 
development 
policies cover 
(% reporting) 

Require all new government construction projects to be LEED or Energy Star certified 12.3 
Require all retrofit government projects to be LEED or Energy Star certified 7.5 
Permit higher density development new public transit nodes 19.5 
Permit higher density development where infrastructure is already in place (utilities 
and transportation) 

22.2 

Incentives other than increased density for new commercial development (including 
multi-family residential) that are LEED Certified 

5.1 

Incentives other than increased density for new single-family residential be LEED 
certified or the equivalent  

2.8 

Apply LEED Neighborhood Design standards 3.6 
Provide density incentives for "sustainable" development (such as energy efficiency, 
recycling of materials, land preservation, storm water enhancement, etc.) 

9.8 

Provide tax incentives for "sustainable development (such as energy efficiency, 
recycling of materials, land preservation, storm water enhancement, etc.) 

2.8 

Reduce fees for environmentally friendly development 3.3 
Fast track plan reviews and/or inspections for environmentally friendly development 8.4 
Residential zoning codes to permit solar installations, wind power, or other renewable 
energy production  

20.8 

Residential zoning codes to permit higher densities through ancillary dwellings units 
or apartments (such as basement units, garage units, or in-house suites) 

13.7 

Zoning codes encourage more mixed development 35.4 
An active brownfields, vacant property, or other program for revitalizing abandoned or 
underutilized residential, commercial or industrial lands and buildings 

22.4 

A land conservation program 22.4 
A program for the purchase or transfer of development rights to preserve open space 15.5 
A program for the purchase or transfer of development rights to create more efficient 
development 

5.9 

A program for the purchase or transfer of development rights to preserve historic 
property 

7.8 

Source:  Summary report of the ICMA Survey on Local Government Sustainability Policies and 
Programs, 2010 
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APPENDIX B 

FORMS OF LOCAL GOVERNMENT 
 
Table 10.  Forms of Local Government 

Form of Government Description 
Mayor-council Elected council or board serves as the legislative body.  The chief elected 

official is the head of government, with significant administrative authority, 
generally elected separately from the council. 

Council-manager Elected council or board and chief elected official (e.g., mayor) are responsible 
for making policy with advice of the chief appointed official.  A professional 
administrator appointed by the board or council has full responsibility for the 
day-to-day operations of government. 

Commission Members of a board of elected commissioners serve as heads of specific 
departments and collectively sit as the legislative body of the government. 

Town meeting Qualified voters convene to make basic policy and to choose a board of 
selectmen.  The selectmen and elected officials carry out the policies 
established by the government. 

Representative town 
meeting 

Voters select citizens to represent them at the town meeting.  All citizens may 
attend and participate in debate, but only representatives may vote. 

Source: ICMA Survey on Municipal Form of Government, 2006 
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