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Abstract 
 

A central challenge of the twenty-first century is to transition to a low-carbon energy system to 
reduce the risks of climate change. For Pima County, Arizona, where electricity accounts for the 
majority of greenhouse gas emissions, this requires rapid deployment of grid-tied renewable energy 
resources. In light of this challenge, photovoltaic solar has emerged as an important solution, 
providing the top source of new US electric generating capacity installed in 2016. However, there is 
still no consensus about the optimal scale for solar (centralized power plants, or small, 
decentralized systems) and the socio-economic implications for low income households. This thesis 
explores the implications of rooftop solar for energy justice through empirical research about a 
southern Arizona electric utility rate case. Utilities argue that existing rate structures shift costs 
from solar owners to lower-income ratepayers, while critics say the utility’s proposed rate changes 
are unjust and that rooftop solar benefits all ratepayers. Drawing on my empirical data and an urban 
political ecology (UPE) approach, I analyze competing narratives that speak to three types of 
justice: distributive, procedural, and recognition. While dominant justice claims revolve around the 
distribution of costs through rates, competing narratives emphasize procedural and recognition 
(in)justice. Focusing on political economy, power relations, and the materiality of the grid, I 
reframe the utility’s cost shift argument as a strategic narrative and explain why this justice claim is 
ultimately validated. I propose that UPE can further an energy justice analysis by understanding 
procedural and recognition injustice as systemic products of rate of return regulation and the 
material configuration of the electric grid.  
 
 
 

Thesis organization 
 

The thesis is organized around an article manuscript titled: Toward an Urban Political Ecology of 
Energy Justice: the case of rooftops solar in Tucson, AZ. The article is presented in chapter two and 
will be submitted to the Journal of Political Ecology following the thesis defense in May 2017. 
Because my advisor Tracey Osborne is a second author on the article, plural pronouns are used in 
this chapter but not in the rest of the thesis. The manuscript synthesizes my case study, provides 
topical and historical context for understanding electric utility ratemaking and rooftop solar, and 
draws on urban political ecology to analyze narratives about rooftop solar that speak to three forms 
of justice: distributive, procedural, and recognition. In chapter one I further explain my research 
design and methodology, reflect on the challenges and necessity of practicing engaged geography, 
and detail the contributions this thesis makes to literature on energy geographies and urban political 
ecology. In the final chapter I propose directions for future research beyond what is discussed in the 
article. 
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I. Introduction 
 
1. Motivation for the research 
The year 2016 marked important moments for renewable energy in the United States. Led by 
declining prices and a federal Investment Tax Credit (ITC), the photovoltaic solar market grew 97% 
over 2015 and provided the top source (39%) of new electric generating capacity installed in 2016, 
passing natural gas and wind for the first time (SEIA 2017). The US installed its millionth rooftop 
solar system and the National Renewable Energy Laboratories reported that the nation’s existing 
rooftops have the technical potential for 1,118 gigawatts of rooftop PV, equivalent to 39% of US 
electricity sales (Gagnon et al. 2016). In a surprise move, Congress extended the expiring ITC 
through 2021, ensuring a 30% tax credit on residential and commercial solar systems and a 
supportive business environment for developers and investors (DSIRE 2017). In January 2016, the 
Obama Administration’s Clean Power Plan seemed poised to support a national renewable energy 
transition with the first federal regulation on carbon pollution from power plants, preparing the US 
to meet climate mitigation goals consistent with the recently-signed international Paris Climate 
Agreement (EPA 2017a; UNFCCC 2017).  
 If 2016 began on an optimistic note for renewable energy, it also reminded us that changes 
in infrastructure and its socio-spatial configuration are highly contested and inherently political. 
Responding to the rapid growth of decentralized solar, electric utilities in 47 states and DC pushed 
for solar policy and rate design changes (Proudlove et al. 2017). Many of these changes were 
backed by national campaigns and model legislation funded by electric utility and fossil fuel 
industry groups, including the Edison Electric Institute, the American Legislative Exchange 
Council, and the Koch brothers (Cross, Weissman and Fanshaw 2016). Media attention surrounding 
rooftop solar debates in NV and AZ, along with protests against projects like the Dakota Access 
Pipeline, combined to bring a new level of national attention to energy infrastructure. Despite this 
attention, federal efforts to mitigate climate change floundered as the Supreme Court stayed 
implementation of the Clean Power Plan and the US elected a president who openly denies climate 
science. Concerns about industry influence on politics peaked when the CEO of Exxon Mobil was 
appointed as secretary of state against the backdrop of campaigns to expose Exxon’s funding of 
climate change denial since the 1980s (Inside Climate News 2015; Shear and Haberman 2017). 
 In Tucson, Arizona these national politics were layered over state and local debates about 
rooftop solar that played out in rate cases filed by all three of the state’s investor-owned electric 
utilities (IOUs). While they raised crucial questions about solar policy and rate design, these rate 
cases were also wrapped up in allegations of utility contributions to state regulator elections, which 
had escalated since 2012 (Brown 2016; Hess 2016). Requests by utilities to reform retail net 
metering and make other rate design changes were reminiscent of reforms that led to a 75-90% drop 
in new rooftop solar applications when approved in part of Phoenix just the year before (The Solar 
Foundation 2015). They therefore raised substantial concern in Tucson and other parts of Arizona 
that utilities were, as a Sierra Club organizer put it, trying to “kill the rooftop solar industry” (2016-
06-01).1  
 My interest in studying the TEP rate case was sparked by the efforts of Tucson activists, 
organizers, and other local leaders to raise awareness about Arizona’s electricity system and the 
changes being proposed by utilities. As the chair of the Tucson-Pima County Metropolitan Energy 
Commission said, referencing the 68% of County greenhouse gas emissions that come from 
electricity production, “the TEP rate case is the most important issue in 2016 for Tucsonans who 
																																																								
1 Informants are either not named or called by a pseudonym to respect anonymity. Personal communication is 
cited in-text by date (YYYY-MM-DD). 
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care about sustainability” (2016-04-11). However, the local utility Tucson Electric Power (TEP) 
claimed that rooftop solar had the effect of shifting costs from higher- to lower-income ratepayers 
and that a popular billing mechanism called retail net metering produces a regressive cross-subsidy 
that would exacerbate fuel poverty. While these claims spoke to my normative commitments to 
sustainability and social justice, I quickly learned that matters were more complicated than either 
perspective suggests. They did, however, raise fundamental questions about what a just electricity 
system looks like in southern Arizona, especially in the context of climate change. Who should pay 
the costs of a transition to a low-carbon electricity system? Who should lead? Should solar be built 
as mostly utility-scale power plants or as small, decentralized residential and commercial rooftop 
systems? What configurations benefit those most marginalized by our current electricity 
infrastructure, and what effects do different solar geographies have on fuel poverty? In short, what 
are the implications of rooftop solar for energy justice? 
 
2. Research design 
The guiding question for this thesis is: what are the implications of rooftop solar for energy justice? 
I answer this question through analysis of debates about rooftop solar surrounding a TEP rate case 
in 2016. Qualitative data was collected through ten months of fieldwork, including semi-structured 
interviews, participant observation, and review of documents and public comments filed in the TEP 
rate case docket kept by the Arizona Corporation Commission (ACC). All research materials were 
transcribed and coded using NVivo software taking an inductive approach (Bernard 2006). Themes 
that emerged from this process formed the basis for my results presented in chapter two.  
 Interviews and participant observation activities were structured around a snowball 
sampling approach (Morgan 2012), beginning from Tucson-based contacts representing the electric 
utility, local solar companies, and the Sierra Club. Initial informants suggested additional research 
participants and relevant events and meetings to attend. I attended four public hearings related the 
TEP rate case, UES rate case, and Value of Solar proceeding, as well as more than a dozen 
meetings and events where the TEP rate case was discussed, including: a solar industry summit, a 
solar industry-organized community celebration, a climate justice community forum, meetings of 
Tucson environmental organization, informational sessions organized by community members, 
multiple protests targeting the rate case, and several meetings of two local government entities (the 
Tucson-Pima County Metropolitan Energy Commission and the Pima Association of Governments 
Solar Partnership).  
 
Table 1: Acronyms  
Electricity is world of technical terms and jargon, all of which could not be eliminated from this 
thesis. Unusual acronyms used in the thesis are listed here for reference.  
ACC = Arizona Corporation Commission 
ALJ = administrative law judge 
DG = decentralized (or distributed) electricity generation 
IOU = investor-owned utility 
ITC = (federal) investment tax credit 
NEM = (retail) net metering 
ROO = recommended opinion and order 
TEP = Tucson Electric Power Company 
UPE = urban political ecology 
VOS = value of solar (or Value of Solar, in reference to a formal proceeding) 
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Formal interviews were semi-structured, lasted 1-4 hours, and were recorded when permission was 
given. Questions centered around changes underway in Tucson’s electricity system, the 
participants’ involvement with rooftop solar and the TEP rate case, and their opinions about any 
connections between the rate case, rooftop solar, and energy justice. While one of thirteen 
interviewees was an employee in the renewables department at the utility, the rest were people I 
categorize as “rooftop solar advocates,” meaning they were generally critical of TEP’s proposed 
rate changes and in favor of greater rooftop solar deployment. With one exception (the CEO of 
small local solar installation company) none of these advocates were legal intervenors in the TEP 
rate case, but they all followed the process closely and were the main actors responsible for public 
(citizen or utility customer) awareness of the rate case. Rooftop solar advocates were the majority 
of interviewees in part because this represented the majority (vocal) public opinion, but also 
because several utility representatives declined requests to interview, stating that the company’s 
official position was clearly laid out in rate case documents. Rooftop solar advocates who 
participated in formal interviews include: a CEO of a local solar installation company; a Solar City 
employee; various members of the Tucson-Pima County Metropolitan Energy Commission, a 
citizen board that advises the City of Tucson and Pima County; the City’s Director of Planning and 
Sustainability; a candidate running for the ACC in the 2016 election; a Sierra Club organizer 
focused on the rate case; a young student-activist; and the director of non-profit working on solar 
and social justice.  
 
3. Methodology: public political ecology 
 My research design and methodology were informed by a desire to practice public political 
ecology or what is often described as scholarship-activism or an engaged, participatory research 
approach. By public political ecology I refer specifically to a type of “theoretically-informed 
engaged scholarship from a political ecology perspective that operates through a community of 
praxis” (Osborne forthcoming, 2). In academia, political ecology is a field of critical social science 
research for understanding the complex and dialectical relationship between society and nature, 
which often coheres around a set of commitments to critical social theory, rich empirical research, 
and social and environmental justice (Blaikie 2012; Bridge, McCarthy and Perreault 2015; Osborne 
forthcoming). Political ecology aims to counter apolitical accounts of environmental change by 
emphasizing a broader political-economic context, identifying ecological systems as power-laden, 
and by taking an explicitly normative approach (Robbins 2012). Recognizing that a wide range of 
actors – including non-academics, NGOs, state agencies, international institutions, and the media – 
are actively involved in critique, analysis, and action around environmental changes, political 
ecology is accurately described as a community of practice (Robbins 2012). 
 Political ecology’s theoretical roots in historical materialism define the contours of both my 
methodological approach and the conceptualization of political power I draw on in the article. I 
specifically follow a tradition of Gramscian political ecology, which reads historical materialism 
with particular emphasis on ideology, or the ways ideas have material force by shaping how people 
act in the world (Mann 2009). Gramsci’s articulation of hegemony is central to my understanding 
of political power as the ability to win consent by establishing certain ideas and values as 
reasonable to a broad population. As a general analytic term, hegemony is about achieving consent 
around a range of elements that make up a “social formation,” including not just the economic base 
but also a complex arrangement of political and ideological relations (Hall 1986; Gramsci 2012). 
Both the economic and ethical-political are therefore forces that can change the course of history in 
material ways. This understanding requires a political ecology analytically focused not just on 
economic relations and modes of production, but also on the narratives or ensembles of discourse 
that help establish certain ideas and values as ‘common sense’ or legitimate (Mann 2009).  
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 Public political ecology (PPE) is a political, ethical and educational project influenced by 
Gramsci’s work on the philosophy of praxis. Recognizing that ideas are a material force capable of 
transforming society in revolutionary ways, practitioners of PPE draw on public geographies, social 
media, participatory action research, and mapping to engage more actively with non-academic 
publics (Osborne, forthcoming). PPE is thus an invitation for political ecologists to join more public 
debates on environmental change as a way of transforming the consciousness of civil society. 
 My desire to practice public political ecology is one of the main reasons I was drawn to the 
University of Arizona, where students and faculty have supported this approach with initiatives like 
the Public Political Ecology Lab (PPEL 2017). For me, practicing PPE involved at least two related 
components. First, I aimed to make my research participatory, meaning I saw myself and the people 
I interviewed or observed as co-producers of research questions and analysis. This ethos was 
inspired by participatory action research (PAR), which aims to replace traditionally hierarchical and 
extractive modes of research with one that more directly benefits communities involved (Kindon, 
Pain and Kesby 2007). This leads to a second objective of using my research as a vehicle for social 
and environmental change. Beyond simply communicating my findings to academic and non-
academic audiences, I attempted to make my research relevant at all steps of the process. Research 
is not born relevant, but made relevant for particular ends. Relevance is thus a function of political 
intervention (Staeheli and Mitchell 2005). My goal was to embody a type of ‘organic praxis’ 
(Gilmore 1993), or "talk-plus-walk... the organization and promotion of ideas and bargaining in the 
political arena" (Pulido 2008, 342). I wanted my role as a researcher to be “primarily as enabler or 
facilitator, and the role of the participants is one of co-researcher or co-activist, allowing the 
research to become more reflexive, reciprocal and representative” (Fuller and Askins 2007, 598). 
 Public political ecology entered my research design in several ways. First, I chose to 
research a contemporary local issue, which allowed for more organic research relationships and 
more sustained involvement with the subject as both a scholar and activist. Second, I engaged with 
the TEP rate case as both researcher and participant, attending meetings and protests and giving 
comment at hearings (Figure 1). This required a reflexive research approach that acknowledged my 
multiple positions as a privileged resident of Tucson, customer of the utility, climate activist, and 
graduate student researcher. I worked to balance my normative commitments to sustainability and 
social justice with a sense of humility derived from my relatively-outsider status – I am not an 
expert in the industry, do not own or lease solar panels, and have not experienced fuel poverty or 
been negatively affected by energy production. Being personally unacquainted with the energy 
justice concerns at the center of this thesis presented challenges and opportunities that informed my 
decision to write what I consider a relatively balanced and empirically-rich article. While my 
analysis puts empirics into conversation with UPE and energy justice theories, I focus the article 
around justice narratives with the goal of letting participants’ claims and understandings speak for 
themselves. Finally, I attempted to make my research as transparent and public as possible using 
techniques like a research blog (remyfranklin.com). My goal was to design avenues for frequent 
feedback from interviewees and others engaged with the process. These deliberate efforts, 
combined with my embedded positions as residents of Tucson and TEP ratepayers, informed an 
iterative methodological approach that often blurred the line between research activities and every-
day life. For example, while data is derived largely from formal interviews, I encountered the same 
informants at public hearings and other events related to the rate case. Conversations initiated in 
formal interviews were often picked back up at these venues or over email or text message.      
 While I did not build formal PAR methodologies into my research design, I see my analysis 
as the collective effort of formal and informal research participants. While our analysis in the article 
is filtered through my own thinking, language, and editorial decisions, the conclusions I offer are 
the collective product of a community of practice concerned about energy justice and the urban 
political ecology of rooftop solar in southern Arizona.   
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4. The challenge and imperative of practicing engaged geography: a reflection 
This reflection is modified from a blog post originally published on the websites of the primary US 
and European political ecology networks, the Public Political Ecology Lab (June 5, 2016) and 
ENTITLE (October 19, 2016). Both the subject of the reflection and the post itself are about the 
ethical challenges and imperative of practicing engaged geography. As a reflection, this section of 
the thesis adopts less formal narrative style.  
 
It was a morning in early May when I opened my computer to find an email back from the 
Institutional Review Board providing comments on my application for human research. Unlike 
most recipients of emails from University IRBs, I was excited – this put me one step closer to 
beginning summer field work for my master’s thesis. 

In the IRB application – as in my MA thesis proposal – I presented a research design aimed 
at practicing engaged geography. I would study the politics of an ongoing electric utility rate case 
that had important implications for rooftop solar in Tucson, Arizona. I proposed ongoing 
dissemination activities through a public research blog and the production of a short documentary 
film about the rate case. On the blog I would share news and resources about the rate case and solar, 
along with my evolving thoughts and insights from my research, in an effort to engage with and 
amplify the ongoing public conversation about the future of electricity in Tucson. 

This seemed relatively simple upon conception, but I encountered some challenges 
associated with doing engaged research. In retrospect, the IRB email was my first encounter with 
the ethical and methodological messiness of doing public political ecology. 

 
Figure 1: Utility customers protesting the TEP rate case 

 
Efforts by rooftop solar advocates to denounce TEP’s proposed rate changes culminated in a protest outside 
the utility’s headquarters in downtown Tucson. After delivering a petition spearheaded by the Sierra Club, 
participants marched to Tucson High School to speak at the rate case public hearing. August 31, 2016. 

 
 

Should we seek to influence the world through our research? 
Most of the IRB reviewer’s comments were straightforward and helpful, but there was one 

that had me floored. Attached to the heading, “Provisions to the privacy of subjects and the 
confidentiality of data” the reviewer had inserted a comment: “If this case is still ongoing, how can 
you ensure that the data you collect won’t affect any sides of the case?” 
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My immediate thought was something like: “well, isn’t that the point?” I called the IRB 
reviewer to discuss, explaining that political ecologists often take a normative stance and attempt to 
change the issue they are studying. The reviewer acknowledged that this was acceptable, but they 
argued I should make my intentions more explicit in the research material. Per their suggestion, I 
included a statement that my research could impact the outcome of the rate case, and I decided to 
have all interviewees sign a consent form. 

Three weeks later, I found myself wondering if this was the right choice. I had followed up 
on an interview request with a representative of the utility, sharing a flyer and the consent form I 
would ask her to sign. We had met in person at an event earlier that month, when she had agreed to 
an interview and given me her card. This time the response was different. The email explained that 
the utility could no longer cooperate because the case was ongoing. Any material they shared would 
be presented out of context when the case had evolved to consider witness testimony, alternative 
proposals from intervening parties, and “other factors that cannot be anticipated.” This, they said, 
combined with my acknowledgement that I seek to influence the outcome of their case, compelled 
them to decline.  

At least he read my consent form, right? A rejection letter from the institution I was 
studying for my master’s thesis was quite a blow, but it also raised some interesting questions. 
Should we seek to influence the world through our research? What ethical responsibilities do we 
have to disclose our intentions? Should academics strive to be neutral and is that even possible? 
What is engaged scholarship, and how do we practice it in a way that is ethical, transparent and 
self-reflective? 
 
Normative commitments 

I chose to study political ecology because I am committed to social and environmental 
justice. I aim to develop a critical understanding of important things in the world and my 
relationship to them – climate change, capitalism, ideology, growth, electricity regulation, the solar 
industry. I am open to changing my opinions and I am frequently wrong, but I still have normative 
commitments to work for certain goals and values. I believe in democracy and in narrowing the 
income inequality gap. I believe that corporate interests shouldn’t govern politics. I believe that as a 
nation and planet we need to quickly transition to 100% renewable energy. 

As a new geography student I have been inspired by a Marxist theoretical approach to the 
role of academics, which is succinctly captured by David Harvey (1984, 9) in an Historical 
Materialist Manifesto: “Accept a dual methodological commitment to scientific integrity and non-
neutrality.” Having normative commitments means not being neutral, and disclosing those 
commitments is one component of scientific integrity. But in my first four weeks of fieldwork I was 
already faced with a tension between these: by disclosing my normative commitments I limited 
who will talk to me, and by extension my ability to do engaged research. 
 
The guise of neutrality 

In his rejection email, the utility representative gave me some advice: “I hope you seek 
participation from informed observers who do not have a personal or professional stake in the 
rooftop solar industry.” When I read this statement, I couldn’t help but think, “Don’t we all have a 
stake in the rooftop solar industry?” In 2016, solar energy – led by demand for rooftop photovoltaic 
systems – accounted for nearly 40 percent of new additions to US electric generating capacity, 
surpassing natural gas as the largest addition to national energy supply (SEIA 2017). Rooftop solar 
is a critical driver of the transition to renewable energy in the United States, which is necessary in 
light of global climate change. Don’t we all have a stake? 

Still, I shouldn’t have been surprised by the utility representative’s comment. The idea that 
scientists and researchers should be neutral is pervasive, even in the social sciences. But in reality, 
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we all have values, goals and reasons that we do the work we do, and these are inherently political. 
Richard Peet 1977, 6) put it nicely: “There is no such thing as objective, value free and politically 
neutral science, indeed all science, and especially social science, serves some political purpose; 
second, that it is the function of conventional, established science to serve the established, 
conventional social system and, in fact, to enable it to survive.” 

Throughout my master’s fieldwork, I often reflected on the guise of scientific neutrality. I 
wondered: Should I pretend to be a neutral observer to convince a potential interviewee to talk to 
me? The utility’s rationale for declining my interview request was entirely justified, but just like my 
request, their decision served a political purpose. As long as there is a guise of neutrality, it seems 
difficult to reconcile the ethics of disclosure with the politics of engaged research. 
 
What is engaged research? 
It is easy to conflate “engaged” with “applied” or “public” scholarship, but I found there are 
important differences between them. Many scholars and disciplines do applied research routinely, 
whether that means working directly for industry R&D or engaging stakeholders in a needs 
assessment. Applied research has an application; it aims to solve a problem or address a need in the 
world. 

I understand engaged research differently. It implies a more reflexive and iterative process. 
For example, I started a research blog to share my ideas and results in an ongoing manner and get 
feedback. My goal was to create avenues that allowed research participants and a wider public to 
engage around my topic, creating an ongoing conversation that could influence my thinking and the 
questions I ask. I wanted this process to be as public or transparent as possible – available to anyone 
who cares to engage. I aimed to make my research a democratizing process. 

What links engaged, applied and public research is an attempt to make research relevant 
beyond the academy. But as Lynn Staeheli and Don Mitchell (Staeheli and Mitchell, 2005, 357) 
remind us, “research is not born relevant; it is made relevant in practice and for particular ends.” As 
researchers we seek to make our research relevant through various activities, so “relevance 
becomes a function of direct political intervention” (370). 

As a scholar, I have the privilege to leverage my position and create relevance around an 
issue that might not have been considered relevant by preexisting agendas. For example, the week 
before the public hearing for TEP’s rate case, I submitted a short op-ed to the Tucson Daily Star. I 
explained my master’s research and why the rate case was significant, and I encouraged people to 
show up and give their input. As people gathered before the hearing, a woman overheard my 
conversation and interrupted, “You are Remy Franklin? We read your op-ed in the newspaper this 
morning, that’s why we’re here.”  

This interaction exemplifies how my research co-evolved through engaging with the 
concerns and priorities of other people in Tucson. I became interested in the TEP rate case after 
local organizers drew attention to it, and my research in turn prompted others to engage. Ironically, 
the guise of neutrality is partially what lends us as researchers the privilege of legitimacy, raising 
the important question: Should researchers use this legitimacy to promote our values and politics, or 
is our goal to disrupt the guise of neutrality itself? 

 
Becoming a scholar activist 
I found that engaged research is a messy endeavor, full of tradeoffs, decisions about self-
representation, and questions about when and how to share the results of my research. Pursuing 
Harvey’s dual methodological commitment to scientific integrity and non-neutrality required 
constant reflection and the flexibility and humility to adjust my methodology and research design. 

Facing these challenges around doing engaged research, I found it useful to return to Laura 
Pulido’s discussion of being a scholar activist. Drawing on Gilmore’s idea of ‘organic praxis’, 
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Pulido (Pulido, 2008, 342) describes a “talk-plus-walk… the organization and promotion of ideas 
and bargaining in the political arena.” This seems to be the process – the political work that 
researchers do whether we like it or not. Throughout my fieldwork, I continued to promote a more 
public conversation about the ate case because I felt it was important that the utility’s proposal be 
balanced by other values and priorities put forward by Tucson residents.  

An employee of the utility did eventually agree to meet me for an interview, which turned 
into an engaging three-hour conversation. They work on solar and, like me, are passionate about 
integrating more renewables into Tucson’s grid. Throughout my fieldwork, we continued a 
dynamic, critical and friendly conversation about the justice implications of rooftop solar, and the 
opportunities and barriers to a socially just renewable energy transition in Tucson. 
 
5. Contributions to the literature 
While the article in chapter two engages most explicitly with an emerging social science literature 
on energy justice, this thesis also makes an important contribution to the sub-fields of energy 
geographies and urban political ecology. Drawing on my empirical research about the TEP rate 
case, I offer one of the first urban political ecology accounts of electricity specifically. I also 
respond to calls for critical geographies of energy transition (Bridge et al. 2013; Calvert 2015) that 
expand beyond the socio-technical transitions framing to address the role of power and public 
participation in shaping socio-technical outcomes (Bulkeley, Castán Broto and Maassen 2014; 
Rutherford and Coutard 2014). 

Energy has recently experienced renewed interest and more explicit focus within geography 
(Calvert 2015; Huber 2015). Recent reviews show that geographical approaches to energy are best 
understood as “energy geographies” that draw on a range of disciplines and philosophical 
foundations (Calvert 2015). This plurality is a strength that makes geographers well positioned to 
contribute to debates around energy (Bridge 2013) that are dominated by economic and engineering 
approaches. A recent content analysis of research in three leading energy journals from 1999 to 
2013 finds that the social sciences and humanities represent just 5% of all peer-reviewed citations 
(Sovacool 2014). Geography can play an important role by emphasizing the human dimensions of 
energy use and environmental change that are underrepresented in existing literature.   

This thesis contributes to the energy geographies literature with empirical research about 
the complex politics surrounding low-carbon energy transitions. Existing accounts of energy 
transition mostly draw on socio-technical transitions theory, which uses frameworks like the multi-
level perspective to describe how niche’ technologies disrupt incumbent regimes, understood as 
configurations of techniques, artifacts, rules, practices, and networks that collectively determine the 
normal development of technologies (Bulkeley, Castán Broto and Maassen 2014; Geels 2014). 
While socio-technical transitions theory has made important contributions to understanding how 
energy transitions occur, it has been widely criticized for failing to adequately consider transitions 
as fundamentally spatial and political processes imbued with power relations (Bridge et al. 2013; 
Bulkeley, Castán Broto and Maassen 2014; Rutherford and Coutard 2014; Hansen and Coenen 
2015). The transitions literature is further criticized for privileging elite perspectives and failing to 
explicitly engage with equity or justice (Lawhon and Murphy 2012; Eames and Hunt 2013). 

Scholars suggest that political ecology can further transitions research by foregrounding 
political economy, social processes, power relations, and justice (Lawhon and Murphy 2012; Eames 
and Hunt 2013). However, there is a lack of empirical research that uses political ecology to analyze 
energy systems in transitions. In the following chapter, I make an important contribution to the 
transitions literature by drawing on urban political ecology to analyze the justice dimensions of 
rooftop solar as one component of emerging low-carbon energy systems. As the application of 
political ecology to specifically urban processes of socioecological change, UPE offers a critical 
perspective in the tradition of historical-materialist radical geographies (Swyngedouw and Heynen 
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2003). However, UPE has mostly focused on case studies of water (Kaika 2006; Loftus 2006) and 
has rarely been applied to thinking about electricity’s role in the social production of urban 
environments (exceptions include Broto and Bulkeley, 2013; Silver, 2016). As I propose in the 
concluding chapter, the specific materiality of electricity may call for a more differentiated 
understanding of electricity as a category of socio-material infrastructure.  

By drawing on urban political ecology to analyze the justice implications of rooftop solar in 
southern Arizona, this thesis demonstrates the role of political economy, power, and materiality in 
shaping transitions toward low-carbon electricity generation. I therefore contribute a critical 
geographical account of energy transition and one of the first case studies to put UPE into 
conversation with empirical research about electricity. In the following chapter, I discuss how this 
research further contributes to theories of energy justice. 
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II. Toward an urban political ecology of energy justice: the case 
of rooftop solar in Tucson, AZ 

 
Abstract 
The rapid deployment of rooftop solar in many US cities has raised new concerns about the 
equitable distribution of electricity costs through rates. Electric utilities argue that existing rate 
structures shift costs from solar owners to lower-income ratepayers, while critics say rooftop solar 
benefits all ratepayers and helps address environmental injustice. In light of these competing justice 
claims, this article asks: what are the implications of rooftop solar for energy justice? Drawing on a 
case study from southern Arizona, we use urban political ecology (UPE) to analyze debates about 
rooftop solar that speak to three types of justice: distributive, procedural, and recognition. While 
dominant justice claims revolve around the distribution of costs through rates, competing claims 
emphasize procedural and recognition (in)justice. Focusing on political economy, power relations, 
and the materiality of the grid, we reframe the utility’s cost shift argument as a strategic narrative 
and explain why this understanding of justice is recognized as legitimate while others are not. We 
propose that UPE can further an energy justice analysis by understanding procedural and 
recognition injustice as systemic products of rate of return regulation and the material configuration 
of the electric grid.  
Keywords: urban political ecology, energy justice, rooftop solar, decentralized energy, electric 
utility regulation 
 
1. Introduction 
Electric utility rate cases are typically mundane proceedings obscured from the lives of residential 
consumers. Normally proposed every 2-5 years, rate cases are a recurring process whereby 
monopoly investor-owned utilities (IOUs) propose new rates and obtain permission from state 
regulators. These applications for new rates often last more than a year, playing out in judicial 
hearings and lengthy exchanges via thousands of pages of technical and legal jargon. But the 
obscurity of these proceedings belies their relevance to the vast majority of households in the 
United States, whose electricity rates are directly determined by the outcome. 

This article focuses on debates about the proper rate structure for grid-tied decentralized 
electricity generation (DG) from residential photovoltaic solar panels (PV ‘rooftop solar’), as they 
played out surrounding a rate case filed by southern Arizona utility Tucson Electric Power (TEP) in 
November 2015. TEP’s rate case is just one example of the complex politics surrounding renewable 
energy transition in many US cities. In light of climate change, solar has emerged as an important 
opportunity to decarbonize electricity generation, which accounts for 29% of US greenhouse gas 
emissions and 68% of emissions in Pima County where TEP operates (Cotty 2015; EPA 2017b). 
However, there is still no consensus about the optimal scale for solar photovoltaics (centralized 
power plants or small, decentralized systems) and the socio-economic implications of solar for low 
income households.  

The geographies of solar infrastructure and its implications for residential utility customers 
are being decided in highly politicized rate case proceedings that have received little attention from 
critical scholars. These reached a peak in 2016, when 47 states and DC took 212 solar policy 
actions related to net metering, rate design, and solar ownership (Proudlove et al. 2017). Arizona 
saw by far the most actions in 2016, with all three of the state’s IOUs requesting changes to solar 
rate design in cases before state regulators, the Arizona Corporation Commission (ACC).  

Using the TEP rate case as a representative case, this article asks: what are the implications 
of rooftop solar for energy justice? The discussion begins from a distributive justice claim advanced 
by TEP and other IOUs: that rooftop solar shifts costs from solar owners to lower-income 
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ratepayers. TEP used this cost shift argument to justify new rate structures that recuperate more 
revenue from solar customers. The changes revolve around a billing mechanism called retail net 
metering (NEM), which allows customers with onsite generation to be charged only for their “net” 
monthly consumption, measured by subtracting the power supplied to the grid from the amount 
received from the utility (Lazar 2016). NEM allows rooftop solar owners to offset most of their 
electric bill, yet they still rely on the grid to exchange electricity throughout the day. The utility 
says these customers are “not paying an equitable share of the fixed costs to operate and maintain 
the TEP grid to which they are connected,” requiring higher rates for all ratepayers who are 
assumed to be lower-income than solar owners because they lack home ownership or the capital or 
credit to invest in a solar system (TEP 2015). In short, TEP claims that rooftop solar with NEM 
creates a regressive cross-subsidy that may exacerbate fuel poverty.2  

Following an ACC decision in December 2016, Arizona became one of the first states to 
replace NEM with a value of solar (VOS) tariff, which credits DG solar kilowatt-hours at a reduced 
rate based on an avoided cost methodology (Pitt and Michaud 2015; Jibilian 2017). State regulators 
also approved TEP’s request to add charges that incentivize residential customers to switch to time-
varying billing mechanisms, although at a level significantly below the utility’s initial proposal. 
Collectively, these rate changes added $8.50 to the average residential utility customer’s monthly 
bill and will extend the payback time for new rooftop solar installations in TEP’s service territory 
(Rodda 2017).  

While TEP’s cost shift argument played a key role in justifying their rate case to state 
regulators, it was highly contested by rooftop solar advocates. These advocates included 
representatives and employees of solar installations companies, utility customers, 
environmentalists, energy choice advocates, and community organizers. Collectively, they argued 
that rooftop solar provides long-term benefits to all ratepayers by mitigating environmental harm 
and avoiding the need for costly new grid infrastructure. They also claimed that the utility’s 
proposal to increase fixed monthly charges would slow solar deployment and disproportionately 
burden low-income ratepayers. By advancing competing justice claims, they articulated different 
understandings of justice as fair process and recognition of social and environmental values. 

This article uses an urban political ecology (UPE) approach to analyze these competing 
justice narratives and explain why the utility’s claim was ultimately validated through the TEP rate 
case. This explanation employs inductive coding of qualitative data, including: 13 semi-structured 
interviews with utility employees, local government representatives, and rooftop solar advocates; 
participant observation at four rate case public hearings and related planning meetings, protests, and 
community events; testimony, reports, and comments filed in the rate case docket kept by the ACC; 
and consumer comments given at public hearings.  

In the following section, we situate the case study within existing literature about energy 
justice and discuss how UPE furthers an energy justice analysis. While existing research discusses 
the implications of rooftop solar for the distribution of costs through rates, emphasizing political 
economy, power relations, and the materiality of the grid helps expand the analysis to questions of 
recognition and procedural (in)justice. In the third section we provide additional historical and 
topical context for the TEP rate case before analyzing debates about rooftop solar as they relate to 
three types of justice: distributive, procedural, and recognition. The analysis in sections 4-6 draws 
																																																								
2 Fuel poverty typically refers to households that have to spend over 10 percent of their income on energy 
services necessary to meet basic needs. Used primarily in a Global North context, fuel poverty is escalating in 
most countries due to rising fuel prices with decreased household purchasing power (Sovacool, Sidortsov and 
Jones 2014b). We do not offer a specific analysis of fuel poverty in this article, but rather use the term as a 
shorthand for the general concern that rising electric rates disproportionately impact low-income utility 
customers leading to economic stress and reduced quality of life.  
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on UPE to reframe the utility’s cost shift argument as a strategic narrative and reveal why this 
narrative, rather than competing justice claims, ultimately guided decision-making. We propose that 
the TEP rate case as a process is unjust, in part because rate of return regulation is structured to 
disproportionately prioritize shareholder value. However, the unique material properties of rooftop 
solar create possibilities for greater procedural and recognition justice through wider public 
participation in electricity governance.  

In analyzing the TEP rate case, this article aims to make three contributions. First, we offer 
a more complete understanding of the implications of rooftop solar for energy justice by 
considering procedural and recognition justice. We do this by putting energy justice theories into 
conversation with a narrative analysis of our empirical data taking a UPE approach. Second, we 
hope to elevate the importance of electric utility regulation and residential solar as sites of 
contestation over alternative energy futures. These topics have received little attention from energy 
justice and UPE scholars, but are key arenas through which the geographies of the electric grid are 
actively being reworked. Finally, we hope to demonstrate how UPE offers a useful lens for 
analyzing energy justice, in particular by understanding procedural and recognition injustice as 
systemic products of rate of return regulation and the material configuration of the electric grid. 
  
2. Toward an urban political ecology of energy justice  
A recent conceptual review summarizes energy justice as the application of justice principles to 
“energy policy, energy production and systems, energy consumption, energy activism, energy 
security, the energy trilemma, political economy of energy and climate change” (Jenkins et al. 
2016, 175). Understood in this broad sense, energy justice encompasses concerns addressed in 
related literatures on environmental justice (Schlosberg 2004, 2013; Walker 2009), climate justice 
(Barrett 2013; Burnham et al. 2013; Forsyth 2014; Bond 2015), fuel poverty (Walker 2008; 
Sovacool, Sidortsov and Jones 2014b), energy geographies (Bridge et al. 2013; Calvert 2015; 
Huber 2015), and political ecologies of climate change (Tschakert 2012; Liverman 2015). Sovacool 
and Dworkin (2015, 441) offer a positive definition:  
 

We define an energy just world as one that equitably shares both the benefits and burdens 
involved in the production and consumption of energy services, as well as one that is fair in 
how it treats people and communities in energy decision-making. 
 
This definition captures important components of the conceptual understanding of energy 

justice that we draw on in this article. Energy produces benefits and burdens through both its 
consumption and production, and justice requires not only the equitable distribution of these costs 
and benefits, but also justice in the decision-making processes that determine that distribution. 
Implicit in this definition is the crucial but often overlooked question of which people or values are 
recognized when evaluating justice as distribution and process (Young 1990; Fraser 1997; 
Schlosberg 2004).  

We therefore follow an analytical distinction between three types of justice: distributive, 
procedural, and recognition (Table 1). This approach draws on foundational justice theories 
developed by political philosophers such as Rawls (1971), Young (1990), Fraser (1997), and 
Fainstein (2010), and more recently applied to energy (Bickerstaff, Walker and Bulkeley 2013; 
McCauley et al. 2013; Sovacool, Sidortsov and Jones 2014b; Sovacool and Dworkin 2015; Fuller 
and Mccauley 2016; Jenkins et al. 2016). This trivalent conceptualization is useful both for 
evaluating energy (in)justice and for guiding normative questions (Jenkins et al. 2016): How should 
we redistribute costs/benefits? Which processes achieve more just outcomes? How/whom should 
we recognize?  
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Table 2: Three tenets of energy justice 
Tenet Positive definition Elaboration 
Distributive Equal distribution of social 

goods and harms related to 
energy production and 
consumption. 

What goods are distributed? Between what entities? What 
is the proper mode of distribution (e.g. need, merit, utility, 
entitlement, property rights)? (Sovacool and Dworkin 
2015). 

Procedural Equitable access to 
participation in decision-
making processes that 
govern distributions.  

Three mechanisms of inclusion to achieve just outcomes: 
local knowledge mobilization, greater information 
disclosure, better institutional representation (Jenkins et al. 
2016). 

Recognition Fair representation, equal 
political rights, and 
freedom from physical 
threats. 

Who and what forms of knowledge are afforded 
recognition in process? What are the social, cultural, 
symbolic, and institutional conditions underlying poor 
distributions? Three main categories of misrecognition: 
cultural domination, non-recognition, and disrespect 
(Fraser 1997; Schlosberg 2004). 

 
Existing research about rooftop solar is limited to questions of distributive justice, and 

critical social scientists have been surprisingly silent on justice questions surrounding decentralized 
generation. For example, economic, policy, and technical analyses discuss rooftop solar and justice 
only in the narrow sense of how electricity costs are distributed through rates (Yamamoto 2012; Eid 
et al. 2014; Procter 2014; Pitt and Michaud 2015; Darghouth et al. 2016). The opposite is true of 
critical social science, which takes a more nuanced approach to justice but has barely discussed DG. 
Rooftop solar receives only a brief mention in an edited volume on energy justice and low-carbon 
transition (Bickerstaff, Walker and Bulkeley 2013), where the authors cite reports suggesting that 
feed-in tariffs may exacerbate fuel poverty in the UK (Stockton and Campbell 2011; Preston et al. 
2013). Walker (2008) offers a speculative review of links between DG and fuel poverty, cautioning 
that a development model focused on individuals paying for and installing technologies could lead 
to lower-income households becoming even more of an energy underclass. However, DG could 
also resolve fuel poverty if local governments, housing associations, and energy suppliers actively 
provide pathways for low-income households to benefit. While not based on research, Walker 
(2008) makes the important point that the justice impacts of rooftop solar are contingent on the 
existence or absence of programs to support low-income participation.  

Oppenheim (2016) makes an important contribution by discussing how utility regulation in 
the US might evolve to address both carbon reduction goals and fuel poverty. However, Oppenheim 
takes the cost shift argument as given, saying that DG solar threatens to exacerbate fuel poverty by 
reducing utility sales but not fixed costs, thus contributing to higher bills for low-income 
households that cannot afford to invest in rooftop solar. The problem is that these existing 
assessments limit their focus to the distributive implications of rooftop solar for fuel poverty. While 
this is an important focus, it offers no insight about procedural and recognition justice, nor of the 
competing justice claims put forward by solar advocates in the TEP rate case. Furthermore, existing 
research about rooftop solar represents relatively apolitical approaches that do not consider the role 
of political and economic power in shaping and framing energy justice claims.  

This article presents empirical research that helps fill these gaps by drawing on urban 
political ecology to analyze narratives about rooftop solar that speak to three types of justice: 
distributive, procedural, and recognition. Following in the tradition of historical-materialist radical 
geographies, UPE aims to expose the processes that produce inequality in urban environments 
(Swyngedouw and Heynen 2003). These processes are produced by historically specific capitalist 
forms of the social organization of nature’s metabolism. Here metabolism is understood as a 
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metaphor for a relational approach to urbanization that casts urban processes as globally connected 
through vast networks of socio-material flows that incorporate human and non-human actants, from 
capital to wires, electrons, and communication on energy policy (Heynen, Kaika and Swyngedouw 
2006; Silver 2016). UPE invites us to trace these flows to draw connections between global 
political economy and urban change.  

UPE scholars often take urban infrastructure as a starting point for analysis, recognizing 
that infrastructure networks act as conduits and sites for processes of socio-natural transformation 
(Heynen, Kaika and Swyngedouw 2006). UPE understands the urban electric grid as a produced 
socio-natural entity, which by enabling other metabolic flows is fundamentally enrolled in shaping 
and mediating urbanization. This approach reveals how the geographies of the electric grid both 
reflect and reinforce configurations of political power (Silver 2016). Using material infrastructure 
as an entry point allows us to consider the implications of different network configurations for the 
(re)production of inequality in the city.  
 As an analytical and epistemological approach, UPE is fundamentally concerned with 
justice. By recognizing that the material conditions of urban environments are historically specific, 
UPE focuses on the ways processes of urban change are controlled and manipulated to serve the 
interests of the elite at the expense of marginalized populations (Swyngedouw and Heynen 2003). 
Critique of the uneven social production of urban environments is usually coupled with an 
explicitly normative approach. The political program of UPE is therefore to “enhance the 
democratic content of socioenvironmental construction by identifying strategies through which a 
more equitable distribution of social power and a more inclusive mode of environmental production 
can be achieved” (Swyngedouw & Heynen, 2003, 898).  

While UPE offers a useful framework for understanding urban infrastructure, it has only 
recently been applied to thinking about electricity specifically. UPE was developed around case 
studies of water (Swyngedouw 1996; Kaika 2006; Loftus 2006), while work on energy 
infrastructure, particularly electricity, has largely been neglected3 (notable exceptions include Broto 
and Bulkeley, 2013; Luque-Ayala and Silver, 2016). However, electricity arguably plays as 
fundamental a role as water in shaping urbanization processes, and in US cities access to energy 
services is now a precondition for social, political, and economic equality (Sovacool, Sidortsov and 
Jones 2014a). Considering electricity’s unique material properties and central role in enabling urban 
life, it seems important to develop a more differentiated UPE of the electric grid. Progress has 
recently been made in an edited volume that draws on UPE to synthesize conceptual approaches to 
politics on the urban grid, proposing three foci: uneven geographies, processes of rewiring the grid, 
and social movements and protest (Luque-Ayala and Silver 2016). Others explain how UPE sheds 
theoretical light on energy transitions by emphasizing institutional change, materiality, power, and 
space (Gailing and Moss 2016).  

This article contributes to this emerging literature with analysis of an under-studied 
context: rooftop solar and electric utility ratemaking in the US. Beginning with urban political 
ecology explicitly centers our analysis of rooftop solar and energy justice on the role of political 
economy and materiality, and the ways they shape configurations of power in electricity 
governance. By taking a relational approach to the urban, we attempt to operationalize a “whole 
energy systems” approach that acknowledges multiple dimensions of justice at sites of both 
production and consumption (Jenkins et al. 2016). 
																																																								
3 A frequency count of key terms in UPE review articles shows that water is discussed much more than 
energy or electricity in this literature. In frequently cited UPE review articles (Swyngedouw and Heynen 
2003; Keil 2005; Heynen, Kaika and Swyngedouw 2006; Zimmer 2010; Heynen 2014), “water” appears 
many more times (n=15, 809, 14, 11, 29 respectively) than “electricity” (n=0, 43, 0, 1, 1) and “energy” (n=0, 
32, 3, 1, 3).  
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3. The TEP rate case in context 
Electric power in Tucson has always been contested. The company now called Tucson Electric 
Power began operations in 1892, when electrification was just reaching North American cities. 
Tucson signed its first 25-year franchise agreement with TEP in 1901, and this arrangement is still 
in place with the most recent franchise renewal in 2000. When Arizona became a US state in 1912, 
the Arizona Corporation Commission began regulating rates and overseeing the state’s utilities. In 
contrast to most states where utility regulators are appointed by the governor, the ACC, with its five 
elected commissioners, is the state’s fourth branch of government. Constitution drafters decided to 
elect commissioners in response to fears that governors would appoint industry friendly officials. 
As soon as the ACC was established, the City of Tucson (hereafter “Tucson”) filed a complaint that 
the company discriminated by charging some customers more than others and arguing that a 50-
cent monthly meter charges was “excessive and unreasonable” (TEP 2016c).  

TEP filed its first rate case with the ACC in 1961, requesting a rate increase of 12%, 
eventually approved at 10.5% after three days of hearings (TEP 2016c). Aside from the length of 
present-day hearings (550 days at the time of writing), the basic structure of TEP’s relationship 
with the ACC and Tucson has not changed. As an investor-owned utility, TEP is still a monopoly 
public service company regulated by the ACC to ensure “just and reasonable” rates for consumers 
and a “reasonable” rate of return for shareholders (ACC 2014). What is just and reasonable has 
always been debated with the ACC as the final arbiter between shareholder and ratepayer interest. 
TEP has therefore occupied a remarkably similar political and economic position for the past 
century: it is regulated by the ACC, is responsible to extra-local shareholders, and maintains a 
franchise relationship with Tucson. Furthermore, concerns about regulatory capture are still salient, 
and rates continue to be contested.  

In recent history, decentralized generation and renewables have posed new challenges for 
IOUs like TEP. While conflicts between small-scale solar and the US utility industry date back to at 
least the 1970s, levels of DG integration were initially very low. This has changed since 2000 as a 
result of rapid growth of DG solar due to three main factors: photovoltaic cost declines and rising 
average retail electricity prices; federal and state tax incentives; and substantial investment by 
finance and technology industries in part through third-party ownership models (Hess 2016). At 
higher levels of deployment, DG reduces utility revenues and threatens the utility’s business model 
by disrupting their monopoly on retail electricity sales (Oppenheim 2016). Since 2013, utilities 
have responded with a variety of strategies via legislatures, courts, and markets (Hess 2016).  

Arizona’s three IOUs have played a central role in the industry’s response to rooftop solar 
over the past five years with TEP and UES often following the state’s largest utility, Arizona Public 
Service (APS). In 2012, APS became one of the first utilities to propose rate changes designed to 
recover lost revenues from solar customers via a $50-100 monthly standby charge (Blackburn, 
Magee and Rai 2013). While approved by the ACC at a much lower level, APS’ proposal sparked 
contentious politics that played out through additional rate proposals, re-interpretations of property 
tax laws, and claims of undue utility influence over regulators (Hess 2016). While APS initiated 
one of the first attempts to undermine rooftop solar, the state’s IOUs are also viewed as industry 
leaders in renewable energy integration. In 2014 and 2015, APS and TEP both gained ACC 
approval for utility-owned rooftop solar programs, becoming the first IOUs to offer such a program 
to their customers. TEP has also committed to sourcing 30% of its electricity generation from 
renewables by 2030, going beyond the Arizona’s requirement of 15% by 2025 (TEP 2016a). This 
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paradoxical image underscores the tendency, as one interviewee put it, for Arizona’s utilities to 
embrace solar “as long as they own it” (2016-05-25).4 

TEP and APS’s response to rooftop solar makes sense in the historical context of the 
regulatory compact that has structured the electric power industry for the past century. Founded 
partly on a consensus that marketplace economics ignored social justice – including universal 
service goals – the regulatory compact offers “just and reasonable rates” in exchange for investor 
security, or a guaranteed ability to earn a “reasonable” return on investments in the public interest 
(Oppenheim 2016). The regulatory compact relies on rate of return regulation, which rewards 
utilities for generating and selling increasing quantities of electricity (Lazar 2016). However, US 
electricity sales have declined most years since 2007 (EIA 2016). This business model therefore 
faces unprecedented challenges from energy efficiency, third-party disintermediation of demand-
side energy solutions, and DG most of all (Blackburn, Magee and Rai 2013).  

This context informed TEP’s June 2015 request to reform retail net metering, which the 
ACC delayed to a full rate case filed in November. In the rate case, TEP proposed three changes 
with direct implications for rooftop solar and energy justice: replace NEM with a value of solar 
tariff (see Introduction), increase the monthly basic service charge, and add a new demand charge 
based on a customer’s peak monthly usage (TEP 2015). Debates about NEM reform were 
particularly contested. TEP announced its decision to reform NEM without approval from the ACC 
and included a June 2015 grandfathering date for existing customers. This created challenges for 
solar installers who could no longer estimate payback times in the absence of guarantees about the 
new rate structure (2016-05-25). In response to the proposal to reform NEM, Solar City (a national 
installation company with 70% of Tucson’s market share) spent $3 million backing a Political 
Action Committee that launched a ballot initiative to entrench NEM in the Arizona constitution 
(Trabish 2016). As momentum for the ballot initiative built in early 2016, conservative legislatures 
introduced a competing ballot initiative, and both efforts collapsed after reaching a settlement 
behind closed doors. These dueling ballot initiatives reveal the highly politicized nature of the NEM 
debate, which took place through and beyond the TEP rate case.     

As with previous rate cases, the purpose of TEP’s application was to establish “just and 
reasonable rates and charges designed to realize a reasonable rate of return on the fair value of the 
properties of Tucson Electric Power Company” (TEP 2015). The rate case followed a well-
established regulatory process (Lazar 2016) lasting over 18 months, in which an administrative law 
judge (ALJ) was appointed to oversee the case and make a recommendation to the ACC, which 
would ultimately vote to approve, amend, or reject the ALJ’s proposal. Twenty-seven parties 
intervened in the rate case, including other AZ utilities, local government, companies and 
institutions that buy electricity from TEP, solar industry groups, and non-profit advocates.5 
Intervening parties were given a seat at the negotiating table and the opportunity to provide official 
																																																								
4 Informants are either not named or called by a pseudonym to respect anonymity. Personal communication is 
cited in-text by date (YYYY-MM-DD). 
5 Intervening parties included corporations and utilities (Freeport Minerals Corporation; Nobles America 
Energy Solutions; Arizona Investment Council; Arizona Public Service Company; Kroger; Wal-Mart Stores, 
Inc. and Sam’s West, Inc.; Tucson Meadows; SOLON Corporation), non-profit organizations (Arizona Utility 
Ratepayer Alliance; Vote Solar; The Sierra Club’s Arizona members; Energy Freedom Coalition of America; 
Arizona Solar Energy Industries Association; The Alliance for Solar Choice; Western Resource Advocates; 
Arizona Community Action Association; Southwest Energy Efficiency Project; Southern Arizona Home 
Builders Association; Arizona Solar Deployment Alliance; Arizona Competitive Power Alliance), unions 
(The International Brotherhood of Electrical Workers, Local Union 1116), government entities (Pima County, 
the Arizona Residential Utility Consumers Office RUCO, The United States Department of Defense and all 
other Federal Executive Agencies), and individual residential customers. 
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testimony. Consumers filed public comments online or in a public hearing where they spoke 
directly to commissioners. Testimony and comments were synthesized by the ALJ in a 
Recommended Order and Opinion (ROO), which the Commission ultimately approved with 
amendments (Rodda 2017). 

The TEP rate case went through several of these cycles, with various ROOs and rounds of 
voting addressing different components of the utility’s application. In August 2016 the case was 
split into two parts; a decision on NEM was deferred until Phase 2, after the conclusion of a 
separate but ongoing Value of Solar proceeding. The VOS proceeding concluded in December 
2016 with a decision to replace NEM with a VOS tariff based on an avoided-cost methodology, 
with exact calculations left to individual utility rate cases (Jibilian 2017). In February 2016, Phase 1 
resolved non-NEM rate design questions by increasing the basic service charge from $10 to $13 for 
all customers, and creating an option for customer to keep the $10 monthly charge if they adopt 
Time of Use rates or demand billing (Rodda 2017). These changes were expected to add an average 
of $8.50 to residential customers’ bills, compared to $12 under the utility’s initial proposal 
(Wichner 2015, 2016a). The exact credit of TEP’s VOST has not been decided at the time of 
writing, but based on the utility’s previous proposals is likely to be $0.06/kWh, compared to $0.115 
previously (Wichner 2016b).  

While TEP’s new rates will extend the pay-back period for rooftop solar customers and 
increase bills for all ratepayers, they represent only a partial victory for the utility. In this sense, 
they follow a predictable pattern of compromise between the utility’s proposal and ratepayer 
interests in lower electricity rates and more solar (Elias et al. 2013). The rate of return on equity 
was approved at 9.35%, below the utility’s initial request of 10.35% (Rodda 2017). Similarly, vocal 
consumer and industry opposition to increasing basic service charges and adding demand charges 
likely influenced the Commission’s decision to make demand charges optional and approve a basic 
service charge much lower ($13) than the utility’s initial proposal of $20/month (Rodda 2017). 
These outcomes suggest that TEP and the ACC did respond to consumer sentiments, especially 
concerns about fuel poverty. Not only did the ACC strike a compromise, but the utility increased 
bill supports and lowered the eligibility threshold for their low-income Lifeline program (TEP 
2017). TEP also initiated a pilot program to install 1,000 smart Nest thermostats in low-income 
ratepayer residences (TEP 2016b). However, the decision to remove NEM is expected to “devastate 
the [rooftop solar] industry in Arizona” (Wichner 2016b). In the following section, we trace the 
justice claims mobilized to support and contest these outcomes, and analyze what they reveal about 
the implications of rooftop solar for energy justice. 
 
4. Rooftop solar and narratives of justice 
 

It's marketing. It's just a stupid, baseless, political argument. The rates are manipulated. 
The Diamondbacks and the Cardinals pay a different rate than commercial. The industrial 
mines pay a different rate. I can't remember how many different rates there are for certain 
customers, based upon value judgements. - Candidate in the ACC election (2016-08-16) 

 
This section presents results from a narrative analysis of debates about rooftop solar, drawing on 
interviews, participant observation, documents, and public comments in the TEP rate case. Political 
ecologists often use narrative analysis to question how environmental and scientific explanations 
are constructed and to whose benefit (Bixler 2013; Nijbroek 2014). Narratives can only be 
understood in relation to a broader social context. We therefore draw on urban political ecology to 
analyze how power, political economy, and the materiality of infrastructure relate to three co-
constitutive types of (in)justice: distributive, procedural, and recognition (summarized in Table 2).  
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a. Distributive justice: the cost shift narrative 
In the context of energy, distributive justice requires the equal distribution of social goods and 
harms related to energy production or consumption (Sovacool and Dworkin 2015). TEP’s cost shift 
argument is a distributive justice narrative. The utility claims that retail net metering allows solar 
customers to avoid paying their fair share of the fixed costs to maintain the grid they rely on, which 
creates a regressive cross-subsidy from higher- to lower-income ratepayers (TEP 2015). The 
utility’s proposal is premised on the claim that these new rate structures will more equitably 
distribute the costs of providing electricity services among customers. 
 This cost shift narrative played a central role in justifying TEP’s rate case to state 
regulators, local government, utility customers, and other stakeholders. In the spring of 2015, TEP’s 
CEO Dave Hutchins convened a meeting with the Tucson Mayor’s Office to inform the City of 
their upcoming rate case. Their justification was catered to a mayor who is known to extol the 
benefits of solar at industry events: “Under the current rate regime there’s a lot of uncertainty, 
which is not good for investment and creates a barrier for us moving quickly into a clean economy. 
The new rates will give us more certainty in our revenue, allowing us to plan better and move away 
from dirty generation to clean generation” (2016-06-10). That is how Brian Cohen, a policy advisor 
to the mayor, recalls it. He remembers that TEP was also concerned about a cost shift from high- to 
low-income customers: 
 

They said, “look we have a real cost shift from high- to low-income folks, because it's 
middle- and higher- income folks that put solar on their roof. They're the customers that 
usually buy more of our product, so we get more revenue from them. But when they migrate 
off the grid, we lose that customer base, and then they want us to pay them retail rate for 
power they push back onto it. Not only do we lose revenue by losing them as customers, we 
lose revenue because we now have to pay them for this generation. And who's left on the 
grid? The lower-income folks. So then they have to pay for more of our investments in terms 
of infrastructure.” So that was one of their arguments, which was like, oh that doesn't sound 
too good. 
 
Cohen recalls that TEP likened the DG solar cost shift to the City’s rainwater harvesting 

initiative. The program is funded through a conservation fee on each customer’s bill, which 
provides incentives for residential and small commercial customers to install rain gardens and 
harvesting tanks. However, the City realized that higher-income households disproportionately take 
advantage of the rebate. In an interview, Cohen pointed to a map of rainwater harvesting systems 
installed through the program, noting clusters in the wealthier Catalina Foothills north of Tucson. 
“We’re all paying for it, but only wealthy people are using it,” he explained. “When TEP came and 
said retail net metering is like your rainwater cistern program, we got it.” 
 Tucson Electric Power’s interactions with the City exemplify how the utility’s cost shift 
narrative played a central role in justifying TEP’s rate case to local government and state regulators. 
This narrative was ultimately put into practice through TEP’s rate case and the state-wide Value of 
Solar proceeding, which ruled that the value of DG solar should be based on an avoided cost 
methodology using a five-year timeframe that does not incorporate societal or economic benefits 
(Jibilian 2017). In validating the utility’s narrative, this decision ignored the “full long-term benefit 
and cost analysis” rooftop solar advocates repeatedly called for to support their claim that solar 
benefits all ratepayers (Jibilian 2017).  

Rooftop solar advocates contested TEP’s cost shift narrative most explicitly by arguing that 
the methodology for calculating the value of DG solar should incorporate a wider range of costs 
and benefits over a longer timeframe. Advocates often articulated this claim as environmental 
injustice, noting how electricity generated to service Tucson produces externalities that affect 
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distant sites and bodies. As a local physician testified at the TEP rate case hearing, “Coal, in fact, 
has significant health impacts, specifically for those people who work in the mining of coal and the 
production of fuel for the power plants and who live around the power plants, and that's including 
the Navajo Nation…. Clean, safe renewable energy has none of these impacts” (2016-08-31). 
TEP’s 7.5% ownership of the coal-fired Navajo Generating Station was a repeated reference-point 
for solar advocates claiming that the value of solar should incorporate mitigated costs to 
marginalized populations, future generations, and the environment. These claims were echoed by 
industry groups like The Alliance for Solar Choice, which referenced studies calculating the value 
of DG solar as high as $0.237 (compare to TEP’s $0.115 retail rate) based on a methodology that 
incorporates environmental, economic development, and grid security benefits (Jibilian 2017). This 
matching of methodology with interests is consistent with VOS debates in other states, where 
studies commissioned for utilities emphasize the costs of rooftop solar, while those by solar 
companies emphasize the benefits, and both depend on the extent to which a range of variables – 
avoided energy costs, generation capacity, transmission and distribution impacts, environmental 
benefits, and economic development – are included (Pitt and Michaud 2015). 
 In addition to contesting how the distributive implications of rooftop solar were calculated 
in the VOS preceding, rooftop solar advocates reframed the cost shift narrative as subjective and 
contingent. This generally took one of two forms. First advocates often claimed that there are many 
cost shifts in Tucson’s electricity system, making the utility’s focus on rooftop solar subjective and 
political. A comment by the chair of the City-County joint energy commission is exemplary: “TEP 
loves to talk about cost shifts; how about talking about the cost shift of their pollution onto the 
healthcare industry and the insurance industry and just the quality of peoples' lives” (2016-05-27). 
A second theme was to reframe the cost shift as contingent by pointing to efforts by other states to 
make the benefits of rooftop solar more accessible to low-income ratepayers. For example, in 2006 
the California Legislature passed Assembly Bill 2723 requiring the state’s PUC to allocate money 
from the ratepayer-funded state solar initiative specifically for solar PV installations on low-income 
households. As a utility customer asked at the hearing, “So why can’t Arizona and TEP and this 
Commission do what a number of other states have done and earmark low-income solar programs? 
Instead of scrambling to try to pay their bills as you heard many people talk about, we would be 
helping people get solar in their house so their bills would be reduced” (2016-08-31).  

By emphasizing the possibility to allow low-income households to benefit from solar, 
participants reframed the cost shift narrative as contingent on a lack of efforts by TEP and the ACC 
to make DG solar accessible, rather than a necessary result of the technology and billing 
mechanisms. Rooftop solar advocates therefore advanced competing justice claims that both 
challenged the utility’s narrative on its own terms, and attempted to reframe the cost shift argument 
as subjective and contingent. While the ACC approved a VOST consistent with TEP’s claims, this 
reframing as political allows us to see the cost shift as a strategic narrative rather than an objective 
distributive justice claim. This turns our attention to power in the decision-making processes that 
value rooftop solar and determine its distributive impact. 

 
b. Procedural justice: public participation and electricity governance 

Procedural justice requires equitable access to the decision making processes that govern 
distribution, in this case the TEP rate case and related processes like the ACC election. This type of 
justice moves attention from the cost shift narrative and competing distributive justice claims to 
questions about public participation, mechanisms of inclusion, information disclosure, and 
institutional representation (Jenkins et al. 2016). Rooftop solar advocates made two types of 
procedural justice claims. The first emphasize political economy and power relations to argue that 
the TEP rate case and Arizona utility regulation more broadly are structured to favor the interests of 
utility shareholders over ratepayers. However, a second narrative suggests that rooftop solar creates 
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possibilities for greater procedural justice by assembling publics more engaged with electricity 
governance.   
 
 
Table 3: Summary of the implications of rooftop solar for energy justice in Tucson, AZ 
Justice tenet Narratives in TEP rate case Analysis: implications of residential rooftop solar 
Distributive  Rooftop solar shifts costs from 

higher- to lower-income 
ratepayers; solar benefits all 
ratepayers through avoided grid 
and environmental/social costs, 
and economic development; 
utility cost shift narrative is 
subjective and contingent. 

Distributive implications depend on processes that are 
highly contested (i.e. TEP rate case, VOS proceeding, 
ACC election). Implications for fuel poverty depend on 
presence/absence of initiatives to make DG solar 
accessible to low-income ratepayers. TEP’s claim that 
NEM creates a regressive cross-subsidy was made true 
through the ACC’s decision to grant the rate increase 
justified by this claim.  

Procedural Rate case and utility regulation 
are unjust because shareholder 
interests are prioritized; rooftop 
solar promotes public 
participation in electricity 
governance, creating 
possibilities for greater 
procedural justice. 

Processes deciding distribution are unjust. TEP rate case 
begins with proposals promoted by utility and fossil fuel 
industry interests (e.g. ALEC model legislation), and 
political-economic structure of utility relationship with 
state/local government gives shareholder values 
disproportionate influence (e.g. municipal franchise tax, 
regulatory capture). Rooftop solar is assembling publics 
participating in electricity governance for the first time, 
but implications for justice require further research.  

Recognition VOS should recognize 
externalized costs and benefits; 
public participation by rooftop 
solar advocates promotes 
greater recognition of utility 
customer values and interests. 

Rate of return regulation leads to systematic non-
recognition of values that are not shareholder value. This 
led to a rate case process and VOS decision that devalued 
justice claims by rooftop solar advocates and validated 
the utility’s cost shift narrative.  

 
When TEP first met with Tucson officials, they brought a memo. As Brian Cohen recalled, 

the memo explained that “when there is more distributed generation installed in the utility’s service 
area, revenue for the City goes down” (2016-06-10). Tucson receives a 2.25% franchise tax from 
TEP so that when less electricity is sold the City gets less tax revenue (City of Tucson 2017). 
“Clearly that’s not good for us,” Cohen explained. “Even though our energy costs will go up, our 
revenue will go up even more. TEP had a number. This is how much money we were going to make 
with the new rates, and how much we would lose if we support solar.” However, he added that the 
City balances its financial interests as a municipal corporation with its role as representative of its 
constituents. “Plan Tucson is unequivocal,” he said, referring to the City’s 2013 planning document 
developed through a multi-year public engagement process (Elias et al. 2013). “Tucsonans say we 
want solar. So we say to TEP, with that hat on, that's the other way we're invested in these rate 
cases.” 

However, the City did not intervene in the TEP rate case and many interviewees connected 
this decision with the municipal franchise tax that ties the City’s revenues to TEP’s revenues. The 
franchise agreement provided just over 3% ($14,699,330) of the city’s General Fund budget in 
2016 (City of Tucson 2017). As Cohen’s description of TEP’s memo suggests, the franchise 
agreement structures political-economic relations in ways that discouraged the City from 
intervening and representing its constituents in the utility’s rate case. This point is emphasized by 
contrasting the City’s decision not to intervene with Pima County’s intervention and adamant 
opposition to all three of TEP’s rate proposals related to rooftop solar (Huckelberry 2016). Unlike 
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the City, Pima County does not receive a tax on utility revenues. The Tucson Mayor and City 
Council (2016) eventually passed a resolution opposing the TEP rate case, but only after substantial 
pressure from the Tucson-Pima County Metropolitan Energy Commission, a citizen advisory board. 
By not intervening in the rate case, the City did not participate in debates or give official testimony 
in the process that determined the ACC’s decision. Procedural injustice therefore emerges from the 
City’s failure to represent Tucson residents’ desire for more solar energy, as identified through a 
multi-year public engagement process (Elias et al. 2013).  

Rooftop solar advocates commonly identified two other examples of procedural injustice 
that, similar to the franchise tax, prioritized shareholder returns over ratepayer values in the 
processes that govern rooftop solar. First, interviewees noted that TEP’s rate proposal and cost shift 
argument mirror model legislation from the conservative advocacy organization the American 
Legislative Exchange Council (ALEC). While ALEC self-identifies as a policy aid for state 
legislators, the organization receives funding from the investor-owned utility trade association the 
Edison Electric Institute, as well from ExxonMobil, Chevron, Peabody Energy, American Electric 
Power, and Duke Energy. ALEC has been described by the New York Times as a “stealth business 
lobbyist” (Cross, Weissman and Fanshaw 2016). In 2014 ALEC released model legislation along 
with a report titled “Reforming Net Metering: Providing a Bright and Equitable Future” (ALEC 
2014; Tanton 2014), which explains the rooftop solar cost shift using the same logic as TEP and 
other Arizona IOUs in their 2015 and 2016 Rate Cases: “Net metering policies permit distributed 
generators to avoid paying their share of these grid investments, leaving the costs to be paid by 
other electricity users.... Net metering, as currently implemented, is a regressive tax subsidizing the 
rich by picking the pockets of the poor” (Tanton, 2014, 1). In Tucson, rooftop solar advocates 
pointed to ALEC’s model NEM reform legislation to suggest that the utility’s rate case is founded 
on a proposal deceptively designed to benefit utility and fossil fuel industry shareholders. As an 
employee of a Tucson solar company put it, “The way centralized power works with the Koch 
Brothers and the Edison Electric Institute and the fossil fuel interests as powerful as they are, this is 
a nationwide, centralized, coordinated campaign to put out partial and misleading information about 
net metering” (2016-06-09).  
 A third claim to procedural injustice emphasized undue utility influence in ACC elections. 
As a member of the Tucson-Pima County Metropolitan Energy Commission summarized: 
 

There's a real issue in Arizona with dark money going into Corporation Commission 
campaigns. It's generally considered that at least three of the commissioners are heavily 
influenced by Arizona Public Service. As long as they have that ability to do regulatory 
capture, it's not exactly the regulators telling the utilities what they ought to be doing, it's 
more the other way around (2016-05-27).  
 
This refrain was common among rooftop solar advocates. A candidate in the 2016 ACC 

election explained how one need not prove the existence of corruption to acknowledge the effect of 
its implication: “The utilities have corrupted the ACC, if not overtly the appearance of corruption is 
there, and if by no other reason totally intimidated every politician in the state of Arizona with dark 
money campaigns” (2017-08-03). Debates about net metering and rooftop solar have become 
increasingly central to ACC politics since 2011, when two pro-solar Democrats lost their seats to a 
now all-Republican Commission. It is widely acknowledged that APS spent $3.2 million to 
influence the ACC elections in 2014, and rooftop solar advocates claim that utility “dark money” 
calls into question the independence and ethics of state regulators (Brown 2016). Using the 
municipal franchise tax, ALEC’s model legislation, and dark money in ACC elections as examples, 
rooftop solar advocates argued that electricity regulation is structured to give utility 
disproportionate political and economic power in decision making. However, this claim to 
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procedural injustice was coupled by a second narrative suggesting that rooftop solar creates 
possibilities for greater procedural justice by assembling publics more engaged with electricity 
governance. 

 
Figure 2: Public participation at the Value of Solar hearing 

 
Long lines were common at AZ rate case hearings in 2016. Participants wait to be admitted to the Value of 
Solar Public Hearing at the ACC’s main Office in Phoenix. December 19, 2016. 

 
This second procedural justice narrative most often revolved around the idea that rooftop 

solar creates a public more informed and aware of electricity infrastructure and governance. A local 
solar installer captured this concept with the neologism “solaridarity,” saying “I consider myself a 
solar soldier in ‘solaridarity’ with the Sonoran Desert community, to stand up for solar power to the 
people” (2016-08-31). He went on to explain how the utility’s proposal would put an end to many 
jobs, like his own, which allow “green collar” laborers meaningful work that addresses the climate 
crisis and builds community. “Solar has been satisfying to my soul. ‘Solaridarity’ has motivated me 
to connect much more with our wonderful public community that has helped our grassroots 
movement blossom in addressing climate calamity and taking advantage of our abundant sunshine.” 

A different solar sales associate expanded on ‘solaridarity’ by explaining a process where 
individuals who install solar on their home become more politically engaged:  

 
I think solar is empowering at so many levels. It empowers you to be more aware of your 
consumption and usage. Every solar system comes with monitoring software, so you can 
become a more active participant in your energy usage and become more informed at that 
level. And when you become your own energy producer, obviously you become more 
aware of how you're being billed and it's not just a rote activity. You're inherently more 
engaged. So I think there's a tremendous dialectic. And going out from there, if you take it 
to the next step and you see your own home or your system being meddled with by these 
outside forces that don't have your best interest at heart, then certainly you get more 
involved (2016-06-09). 
 
The narrative of ‘solaridarity’ connected rooftop solar to public participation in the TEP 

rate case and ACC elections. A candidate in the 2016 ACC election noted how the decision by 
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electric utilities state-wide to coordinate their rate cases around NEM reform had the unintended 
consequence of raising public awareness of the commission. “Given the fact that they've all applied 
for a rate case this year, all of a sudden people who pay their utility bill know what the Corporation 
Commission does. So that raises an awareness by the public about our race” (2016-08-03). As 
another interviewee noted, “the amount of civic engagement in this rate case is unprecedented” 
(2016-06-09). This public participation is reflected in consumer comments filed in the 2015 TEP 
and UES rate cases, as compared to previous rate cases (Figure 3). Through participant observation, 
we also noticed that the ACC was repeatedly unprepared for the number of participants who 
attended public hearings. The Commission’s largest hearing rooms were repeatedly filled to 
capacity, crowded halls were cleared to adhere to fire code, and overflow screening rooms were 
hastily assembled so that participants could observe via projectors (Figure 2).  

 
Figure 3: Number of consumer comments by year in three AZ investor-owned utility rate cases6 

 
 
c. Recognition justice: whose values? 

Energy justice scholars often draw on Young (1990) and Fraser (1997), as well as on subsequent 
interpretations (Schlosberg 2004; Walker 2009), to define recognition injustice as the processes of 
disrespect, misrecognition, non-recognition, and cultural and political domination that degrade and 
devalue some people and identities over others (McCauley et al. 2013; Jenkins et al. 2016). An 
example of non-recognition applied to energy is UK policymakers’ long-time failure to recognize 
the needs of the elderly for higher-than-average room temperatures, which makes this social group 
more vulnerable to fuel poverty than other electricity users. Misrecognition and disrespect are also 

																																																								
6 Includes comments filed as of February 24, 2017. Displays unique consumer comments for TEP rate cases 
and total consumer comment filings for APS and UNS rate cases. Because the rate case eDockets include 
some consumer comment filings with multiple consumer comments, total filings and total unique comments 
are not equivalent. Unique comments were disaggregated for the TEP rate case because it is the primary focus 
of this article, while consumer comments in the UNS and APS dockets are simply counted as filings and 
included for the purpose of comparison. The authors note that comments did not increase in APS’ most recent 
rate case. This may be because APS’ rate case was in an earlier stage than the TEP and UES rate cases at the 
time of data collection. 
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evident when developers and investors categorize local opponents to wind farms as selfish, 
conservative, and ignorant (Jenkins et al. 2016). While similar dynamics played out in the TEP rate 
case, we invoke recognition in a different but related sense that speaks to two questions: whose 
values and understandings of justice are recognized through electricity governance processes? Why 
did the utility’s justice narrative prevail over those of rooftop solar advocates? 

These questions allow for deeper analysis of the procedural justice narratives articulated by 
rooftop solar advocates. In the previous section, we presented a procedural justice narrative 
connecting rooftop solar and public participation in the TEP rate case. This was supported by the 
unusual number of consumer comments and a feeling by some that solar helps build a community 
more engaged with electricity production and governance. Implicit in this observation is the 
assumption that participation might promote justice through greater recognition of residential utility 
customers’ values and interests, which are marginalized with respect to those of utility and fossil 
fuel industry shareholders.  

However, recognition raises the crucial questions of which utility customers are 
participating and what values they represent. Many residents do not have the capital or credit 
required to purchase or lease a solar system, and Arizona legislation excludes renters from 
participating in DG solar. These economic barriers to participating as a solar owner are combined 
with cultural barriers to engaging in decision-making processes. As time-consuming, highly formal 
and judicial processes, rate cases are likely to exclude portions of the population that are less 
educated and less comfortable providing public testimony in English in front of state regulators, all 
of whom in Arizona are white, Republican men. While no data is available that describes the 
demographics of rate case participants, 28.6% of people in Pima County speak a language other 
than English at home (US Census, 2015). As one informant remarked on the hearings, “No one with 
limited English spoke, not once the entire night” (2016-08-31). While our data cannot rigorously 
speak to group identity and recognition, anecdotal evidence suggests that utility customers may be 
unequally represented at rate case hearings. 

In addition to asking who is recognized among participating utility customers, the TEP rate 
case reveals a second, more systemic type of recognition injustice. In the previous section we 
analyzed narratives promoted by rooftop solar advocates to identify the municipal franchise tax, 
ALEC legislation, and regulatory capture as examples of procedural injustice. By emphasizing 
historical context, political economy, and materiality in these examples, UPE helps us see how non-
recognition of residential utility ratepayers is embedded in the relations that structure electricity 
regulation. We therefore propose an additional understanding of recognition injustice as the 
systematic marginalization of values that are not shareholder value, which includes values of social 
and environmental justice expressed by rooftop solar advocates. 

Central to this structural explanation of non-recognition is the utility business model based 
on rate of return regulation. As Pima County states in testimony filed in the TEP rate case, “rooftop 
solar is challenging the traditional utility business model” and “deeper systemic issues underlying 
TEP’s filing need to be considered if the core problems (represented in ongoing re-occurring rate 
applications) are to be fully addressed and equitably resolved” (Huckelberry 2016). These deeper 
systemic issues include a financial model that incentivizes new utility-owned infrastructure 
projects, which justify increased costs and therefore revenues, followed by requests to modify rate 
structure to protect shareholders (Kind 2013; Laitner 2016). However, as declining demand and 
rapid deployment of DG resources have changed electricity markets, TEP now “seeks to shift the 
costs of its shortsighted planning to ratepayers (instead of shareholders) and to curtail the growth of 
emerging technologies through monopolizing the distribution of these resources” (Huckelberry 
2016). 

Individual rooftop solar advocates also claimed that TEP’s business model structures 
decision making in ways that systematically ignore and devalue priorities other than shareholder 
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returns. As a utility customer testified, “The reason they want to continue on in the model they have 
is that it’s a cost-plus. It’s not rational. It has nothing to do with the free market or anything really 
intelligent from a community perspective” (2016-08-31). In an interview, a former County 
employee said the utility’s claims about a net metering cost shift is “just smoke to distract from the 
other 90 percent of what they’re asking for,” including a 12% return on investment and payment of 
the highest labor costs in the state (2016-08-02).  

TEP’s rate case can only be understood in the historical context of rate of return regulation 
and the material realities of electricity provision that made a regulated monopoly the only efficient 
way to provide widespread access to electricity services (Oppenheim 2016). However, the 
inadequacy of the traditional rate of return model for the current electricity landscape is widely 
acknowledged and critics have offered alternative incentive-based structures that could address 
many of the challenges rooftop solar poses to Arizona utilities (Lazar and Gonzalez 2015; Laitner 
2016; New York State Department of Public Services 2017). The failure of the ACC to mandate 
new incentive structures is connected to concerns about utility influence over state regulator 
elections, discussed as regulatory capture in the previous section. Both TEP’s business model and 
the failure of existing democratic avenues for changing it shape a political economy of electric 
utility ratemaking that favors shareholder values at the expense of claims to (in)justice put forward 
by rooftop solar advocates.  

 
5. Conclusion 
Drawing on urban political ecology to analyze claims that speak to distributive, procedural, and 
recognition (in)justice in the TEP rate case offers at least three insights that respond to our initial 
question: What are the implications of rooftop solar for energy justice? These insights follow the 
logical flow of the article to collectively suggest that a more accurate assessment of justice and 
rooftop solar requires refocusing our attention from distribution to process and recognition. They 
also reveal how distributive, procedural, and recognition justice are useful analytical categories but 
inseparable in politics and practice. In the case of rooftop solar, distributive justice is contingent on 
decisions made through a process, which also informs what values are recognized.   

First, by recognizing competing justice claims that politicize TEP’s cost shift argument, I 
reframed the cost shift as a strategic narrative. This reframing transfers attention from the 
distributive justice question at the core of existing research about energy justice and rooftop solar – 
how does rooftop solar redistribute the costs of electricity through rates? – toward the processes that 
govern distribution. This refocusing is consistent with calls from environmental justice social 
movements and researchers who emphasize the importance of expanding beyond distribution to 
consider procedural and recognition justice (Schlosberg 2004; Walker 2009; Fuller and Mccauley 
2016).  

Our intention in making this modification is not to undervalue the importance of 
distributive justice or to claim that the utility’s response to rooftop solar is necessarily wrong. 
Equitable distribution of electricity’s costs and benefits is the ultimate goal of energy justice and 
electric utilities like TEP are in many ways best positioned to orchestrate a just transition to an 
electricity system powered by renewable energy resources. However, our analysis of the TEP rate 
case suggests that the distributive implications of rooftop solar are contingent on value judgements 
decided through a highly contested process in which investor-owned utilities have disproportionate 
political and economic power.  

This leads to a second insight related to the claim that rooftop solar creates possibilities for 
greater procedural justice by mobilizing residential utility customers to participate in electricity 
governance processes otherwise dominated by shareholder interests. Assessing this claim requires 
two logical steps. First, we showed that more utility customers participated in this TEP rate case 
than in previous years, and the concept of ‘solaridarity’ connects this participation to rooftop solar. 
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It therefore seems that rooftop solar is assembling publics that are participating in electricity 
governance for the first time. To emphasize the agency of rooftop solar in this process, we propose 
a conceptualization of publics as socio-material collectives of humans and non-human actants co-
produced and ‘made public’ through processes like the TEP rate case (Clarke and Newman 2009; 
Chilvers and Longhurst 2016). This draws attention to the unique material properties of rooftop 
solar, which unlike other technologies for electricity generation can be sited at a utility customer’s 
residence. Participation by these newly-assembled publics might be understood as rooftop solar’s 
tendency to counteract processes whereby urban infrastructure becomes ‘black boxed’ or 
normalized within spaces of consumption (Graham, 2000).  

However, wider participation says nothing of procedural justice necessarily, making the 
second part of this proposal best framed as a hypothesis for future research: rooftop solar promotes 
greater procedural justice via public participation that makes electricity governance more 
democratic. This hypothesis speaks directly to questions about the energy politics encouraged or 
enabled by particular types of infrastructure or socio-material configurations (Mitchell 2009). Our 
analysis suggests that new publics were assembled around rooftop solar, and for some this fostered 
a sense of civic engagement. While this participation brought new values and justice claims to the 
TEP rate case, the implications for distributive justice and democracy depend on who these publics 
represent and what values they promote. Addressing recognition (in)justice at the level of 
participating rooftop solar advocates is crucial but beyond the scope of our empirical data. Future 
research should maintain a focus on recognition while asking what types of energy politics might be 
encouraged or enabled by rooftop solar as a relatively new socio-material configuration.  

As a third insight from the TEP rate case, we offer an understanding of recognition 
injustice that is distinct from the way this concept is used in existing scholarship (Fraser 1997; 
Schlosberg 2004; Jenkins et al. 2016). By drawing on UPE to analyze narratives about rooftop solar 
and energy justice, we took a relational approach that understands the TEP rate case in a specific 
historical and material context. Our intention has been to show how specific examples of procedural 
injustice – the municipal franchise tax, ALEC’s model legislation, and regulatory capture – are 
symptomatic of a business model that requires ongoing rounds of investment in utility-owned 
infrastructure. Rate of return regulation and the failure of existing democratic avenues to adjust 
incentives to a world of declining electricity demand perpetuate a ratemaking process that gives 
disproportionate power to utility shareholders over ratepayers. Competing understandings of a just 
electricity system – the narratives at the center of this article – were therefore judged through a 
process that systematically marginalizes the claims articulated by rooftop solar advocates. We 
suggest that this type of injustice can be usefully understood as the systemic non-recognition of 
values that are not shareholder value, including long-term social and environmental benefits and 
costs. Such a conceptual packaging requires that we move beyond the distributive focus of existing 
analysis to consider the implications of rooftop solar for procedural and recognition justice.   
 Finally, this more nuanced understanding of rooftop solar and energy justice indicates 
several concrete pathways toward a more just energy system in southern Arizona. TEP and the 
ACC could implement a low-income solar program to ensure that utility customers most vulnerable 
to fuel poverty can benefit from solar investments and savings. Arizona legislation could be 
changed to support virtual NEM or a similar billing mechanism that makes residential and 
community solar accessible to customers without property suitable for a rooftop system (e.g. 
renters, apartment dwellers). Future rate cases could incorporate more deliberate public engagement 
processes including outreach to marginalized populations and less formal venues for participation. 
The Value of Solar tariff could be revised to incorporate a longer timeframe that captures social and 
environmental costs and benefits. Most importantly, the ACC could think beyond rate of return 
models to implement regulatory incentives that better align utility profits with societal values. 
Taking any of these steps will ultimately require progressive state regulators, making the ACC 
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elections a critical leverage point for tipping the balance of political power toward more just 
processes and outcomes. Efforts to lobby the City and utility are likely to be less effective, although 
Tucson’s 2025 renewal of TEP’s franchise agreement will open possibilities for new politics. 

At the time of writing, electric utilities in most US states are determining the geographies 
of renewable energy in proceedings similar to the TEP rate case (Proudlove et al. 2017). New rates 
(re)produce socio-natural configurations of electricity infrastructure, making these proceedings a 
neglected focus for critical scholars and others interested in just dimensions of energy systems in 
transition. As this case study demonstrates, urban political ecology offers a useful approach for 
understanding energy justice by focusing on power, political economy, and the materiality of the 
electric grid. While this article offers initial insights about the implications of rooftop solar for 
energy justice in southern Arizona, the regional diversity of electricity infrastructure and 
institutions will require careful attention to the unique urban political ecologies of each case. 
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III. Directions for future research 
 
My analysis of rooftop solar and justice narratives in the TEP rate case speaks to a number of topics 
that are not discussed in the previous chapter. The areas of investigation listed below are far from 
being full-fledged research questions; rather I include them to reflect on directions I might be 
interested in taking this research in the future. I began exploring some of these topics through 
seminar papers and class projects, while others are still relatively new to me and likely addressed in 
literatures I am not yet familiar with (e.g. planning literature). With that caveat, I discuss three 
general directions for future research: creating publics through DG solar; the political economy of 
the solar industry; and theorizing the unique materiality of electricity infrastructure. 
 
Creating publics through DG solar? 
The question of publics being created through the TEP rate case was just one component of my 
article, but is a subject that has been theorized in greater depth by scholars in science and 
technology studies (STS). Drawing on procedural justice claims articulated by rooftop solar 
advocates, I proposed that the unique material properties of rooftop solar encouraged participation 
in the TEP rate case and ACC elections, and hypothesized that this creates possibilities for greater 
procedural justice by making electricity governance more democratic. Scholars in STS offer a 
useful framework for theorizing this process through a constructivist and relational approach that 
sees publics as “emergent socio-material collectives of humans, non-human artefacts, and other 
elements” that participate by addressing collective problems (Chilvers and Longhurst, 2016, 2). 
This conceptual approach is useful for thinking about participation “in the making” (Chilvers and 
Longhurst 2016) and helps reveal how ‘the public’ really refers to "the combination of things, 
ideas, issues, people, relationships, practices and sites that have been made public" (Clarke and 
Newman, 2009, 2). Approached in this way, publics can be thought of as “participatory collectives” 
(Chilvers & Longhurst 2016) made up of three components that are co-produced: objects, subjects, 
and forums. Objects refer to the issue of focus (e.g. electricity rate design or rooftop solar panels); 
subjects refer to the participants (residential customers giving input, intervening parties, and ACC 
commissioners or staff facilitating the process); and forums refer to the participation design and 
setting (e.g. a public hearing, community meeting, or the rate case process).  
 Understanding publics as participatory collectives co-produced by objects, subjects, and 
forums is a useful starting point for questions that arise from my analysis of the TEP rate case. In 
the article I suggest that future research should ask who are the subjects of these participatory 
collectives and what new values they bring to utility regulation as a forum. I also propose that 
rooftop solar panels, as an object, create possibilities for a type of energy politics not facilitated by 
centralized, fossil-fuel based forms of electricity generation. Emphasizing co-production of 
participatory collectives opens up all three of these components – subjects, objects, and forum – as 
starting points for future research about rooftop solar, utility regulation, and energy justice. The 
questions I find most compelling include:  

- How does participation in rooftop solar (as owner/leaser of panels) affect a person’s energy 
literacy and political participation?  

- What demographics, ideologies, and values do residential customers who participate in 
rooftop solar and electric utility rate cases represent?  

- How do rate cases (process, participants, outcome) differ when rooftop solar is a central 
part of the discussion?  
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- What forums or participation designs promote greater energy justice (as distribution, 
process, and recognition)? 

 
Statistical analysis using census data could offer some initial insight into the question of 

what demographics rooftop solar owners represent. Existing reports indicate growing solar adoption 
by middle-income households (Hernandez 2013; Kevala 2015), but these analyses are limited in 
their scope and methodology. I conducted a brief investigation to this effect, working with other 
graduate and undergraduate students in the fall of 2016. Using address data shared by Tucson 
Electric Power, we mapped 13,000 residential DG solar installations in Tucson over demographic 
variables at the level of US Census Block Groups. Unlike the Tucson mayor’s advisor’s description 
of the City’s rainwater harvesting program (see previous chapter), these installations do not appear 
to be spatially clustered in wealthier parts of Tucson (see Figure 4). While we did identify four 
demographic variables (US Census 2010) that are statistically correlated to residential solar 
installations per capita (median household income; percent owners; percent with graduate or 
professional degree; and percent high school graduates), our model only explained about 38% of 
installations. Additionally, spatial autocorrelation of residuals brings the significance of these 
results into question and suggests that other explanatory variables are missing. In particular, 
installations are likely to be determined at least somewhat a ‘neighborhood effect’, as well as by the 
marketing practices of the rooftop solar industry. Future research could improve our methodology 
by using more specific data such as home value by address, or by partnering with solar installation 
companies to learn more about their marketing practices. However, answering this relatively simple 
questions of what demographics solar represents could open up interesting avenues for 
investigation in line with the questions listed above.  
 

 
  
The political economy of the solar industry 
 My analysis of the TEP rate case in chapter two under-emphasizes the rooftop solar 
industry as a key set of actors. Solar installation companies are rapidly growing and the industry has 
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gained substantial political and economic power. Companies like Solar City have been central to 
the roll-out of creative new financing models that have lowered the cost of solar as well as the up-
front barriers to participation (Aggarwal 2016). Solar City’s innovative leasing model also raises 
important questions about who benefits from decentralized energy and how DG solar is enrolled in 
wider processes of capital accumulation. The solar industry is relatively new and rapidly changing, 
so there is a dearth of critical scholarship about solar companies and their business models and 
politics. Focusing on utility-scale renewables, McCarthy (2015) suggests that renewable energy 
could provide a global-scale (if temporary) socioecological fix to capitalist crisis tendencies, and 
discusses the potential implications for rural areas. Future research about the political economy of 
the solar industry might ask:  

- How are solar installation companies challenging existing institutions and markets, and 
what implications does this have for the regulatory compact and provision of electricity as a 
public service? 

- What are the justice implications of different financing models (leasing and loans) for 
residential rooftop solar?  

- How do (decentralized) urban renewable energy projects and investments relate to the 
financialization of the city?  

 
What is specific about electricity? 
While the above questions could be starting points for future empirical research, the TEP rate case 
raises a second set of questions about how scholars might theorize electricity infrastructure as a 
specific type of technology with unique material properties. Based on my analysis, I suggest that 
future scholarship should aim to develop theories around the urban political ecologies and 
geographies of electricity as a more differentiated category of infrastructure. I found that while 
people often use water as an analogy to explain infrastructure, the comparison falls short in the 
context of electric utility ratemaking in southern Arizona. This excerpt from an interview with a 
utility employee is illustrative: 
 

I'm always thinking of ways to try and explain to people what the different moving parts 
are. Whether it's trying to help someone understand their bill… let alone rate design or the 
actual physics of it. But even that sometimes you need to try and boil things down and get 
things away from electricity, where people just have no understanding, and relate it in a 
different way that is maybe more familiar to them and helps them understand the principles. 
And so at times you'll hear about comparisons to water… in many ways it can be a similar 
concept. You have reliable, cost effective and safe water, and you expect it to just be there 
when you turn it on. And there's infrastructure involved to deliver that water. People 
understand though that there's more to it, they have a fundamental understanding that 
there's more to water than the actual molecules. There's pressure and there's water quality. 
Those are just two real obvious ones. And there's very analogous properties to electricity - 
there's voltage and there's power quality and there's frequency. So voltage and frequency 
are both power quality… (2016-08-09). 
 

 The analogy becomes more confusing as the explanation continues, making clear that 
power quality is actually quite different than water quality. Frequency, for example, is constantly 
changing as electrical current is consumed and produced. When a dam stops releasing water in 
Washington State, the drop in electricity generation will affect grid frequency in Tucson and across 
the entire Western Interconnection. Second by second, grid operators must constantly adjust 
generating sources to meet demand and maintain a frequency close to 60 Hz to avoid blackouts or 
damage to infrastructure. Poor water quality, by contrast, often goes unnoticed for months or years, 
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as in the now iconic case of lead contamination in Flint, Michigan. In fact, it is hard to imagine two 
things with more different spatial-temporal properties than water quality and power quality.  

While the interview excerpt exemplifies the tendency to compare electricity with water, it 
also testifies to the challenge of understanding and talking about electricity to largely energy-
illiterate population. The desire to compare electricity with water is logical, since conceptualizing 
water is much easier for non-engineers. However, the challenge of making this comparison reveals 
very real material differences between electrons and water molecules that call for a more 
differentiated understanding of electricity as a category of infrastructure. For disciplines like UPE 
that attempt to understand infrastructure as socio-material, it seems important to think more 
systematically about the institutions, types of politics, narratives, imaginaries, and possibilities for 
justice enabled or discouraged by infrastructure designed to harness and transmit electrons.   
   Theorizing electricity geographically will of course build from the sub-field of energy 
geographies (Bakker and Bridge 2006; Calvert 2015). However, until recently energy geographers 
had engaged very little with critical social theory (Huber 2015). As geographers work to theorize 
the explicit role of energy in the social production of space (Huber 2015), I believe there is a need 
to focus more explicitly on electricity as a distinct type of infrastructure. While urban political 
ecology has barely been applied to case studies of energy or electricity, its emphasis on the 
materiality of urban infrastructure may provide ways forward. This is illustrated by Silver (2016) 
case study of disrupted electricity networks in Ghana, while in the previous chapter I hope to have 
offered some initial insights about the politics of electric utility ratemaking and the implications of 
decentralized electricity generation for justice in this context. A recent edited volume (Luque-Ayala 
and Silver 2016) proposes a critical electricity geography research agenda focused around three 
topics: uneven geographies, rewiring, and social movements and protest. Anthropologist Gretchen 
Bakke’s book The Grid also makes an important contribution to popular and scholarly 
understanding of the technology and social forms that co-produce electricity in the US (Bakke 
2016). Future critical geographies and urban political ecologies of electricity might ask: 

- How do configurations of electricity infrastructure both reflect and reinforce political 
power?  

- What institutions, energy politics, and imaginaries are associated with different geographies 
of electricity infrastructure? 

- How are metaphors mobilized by UPE (i.e. metabolism, circulation, hybrids) best 
(re)interpreted in the specific context of electricity infrastructure and its role in mediating 
urbanization? 

- What opportunities does rewiring the grid with renewable technologies create for more 
equitable social relations?  

- What might be gained from a discursive and conceptual shift to more specific terms like 
‘electricity justice’ rather than ‘energy justice’? 

 
The questions above reflect some of my ongoing thinking about electricity from the 

perspective of critical geography. Geography’s interdisciplinary tendencies are well suited for 
analyzing the complex socio-material infrastructure that constitutes the electric grid. Even more 
than most topics, electricity can only be understood in a historical, spatial, and material context. 
Geography’s embrace of everything from political economy to legal studies, critical social theory, 
and spatial analysis often feels overwhelming, but it also offers a uniquely rich analytical and 
normative approach to understanding electricity and energy justice. 
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