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Policy Feedback and Interdependence in
American Federalism: Evidence from
Rooftop Solar Politics
Samuel Trachtman

Scholars have long understood the American states as “laboratories of democracy,” exploring how mechanisms of learning and
competition lead to the diffusion of successful state policy experiments across the federal system. Drawing from policy feedback
literature, I develop a new framework for studying policy interdependence in American federalism. I argue that state policies can, in
addition to promoting learning and competition, also feed into the interest group politics in other states. Broadly speaking, the
organized interests that benefit from, and are strengthened by, particular policy reforms might apply newfound strength to
propagate them. Empirically, I study rooftop solar policy, an area in which state-level decisions have been fundamental to industry
growth and the emergence of installers as political actors. Bringing together a variety of administrative, lobbying, and policy data, I
demonstrate that solar installers used resources accumulated in early adopter of favorable rooftop solar policies to influence policy
decisions elsewhere. For reformers, I suggest that subnational policy can be a crucial ingredient in building coalitions for
(geographically) broader policy reform.

O
nce considered a backwater, state politics has
become a critical arena of American politics. In
the face of congressional gridlock, national-level

political actors have turned to the states as venues for
achieving their policy goals (Grossmann 2019; Alex
Hertel-Fernandez 2019). Policy variation across the states
is growing and is increasingly associated with whether
Democrats or Republicans control state office
(Grumbach 2018). Perhaps as a result, candidates for state
office have amassed huge sums of campaign contributions
from outside of their states in recent years (Kaneya and
Yerardi 2018).

Renewed interest in state politics is in part driven by an
understanding that state-level decisions have implications
for politics and policy across the country. This under-
standing is reflected in a rich tradition of scholarship in
American federalism examining the ways that policies
adopted in one federal unit can affect politics and policy-
making elsewhere (Berry and Berry 1990; Brandeis 1932;
Gray 1973). At the core of this literature is the notion of
states as "laboratories of democracy" (Brandeis 1932)—
the idea that state lawmakers learn from policy experi-
ments carried out elsewhere. Building on this concept,
existing literature on policy interdependence in American
federalism has focused on policy diffusion (e.g., adoption
of a policy in one federal unit increases the likelihood that
it will subsequently be adopted in other units) via mech-
anisms of learning and competition (Shipan and Volden
2006, 2008; Volden 2006).
I argue that traditional policy diffusion mechanisms do

not account for an important source of policy inter-
dependence: the effects of subnational policies on interest
groups’ political capacities in the broader federal system.
My theoretical argument builds on the classic finding in
the policy feedback literature that public policies shape the
landscape of organized interests represented in the political
sphere (Pierson 1993; Skocpol 1992; Walker 1991). I
identify and explore mechanisms by which these dynamics
can manifest across units of government. Broadly speak-
ing, subnational reforms that benefit particular organized
interests also tend to strengthen them politically. These
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interests, in turn, might have an economic incentive to
apply newfound strength to seek to propagate the reforms
that benefit them. In this way, mechanisms of policy
feedback can, like learning and competition, drive policy
diffusion.
Empirically, I examine cross-state policy feedback—the

effects of state policy on the politics in other states—in
rooftop solar policy. Unlike traditional utility-owned and
centralized power sources, rooftop solar arrays are con-
nected to distribution systems (versus transmission sys-
tems) and are generally owned or leased by customers.
State-level policy played a key role in promoting the strong
growth of rooftop solar over the last decade. I show that, by
empowering new business interests that subsequently
engaged politically across the federal system, state solar
policies affected the interest group politics in other states.
The clear role of state policy in the growth of a new
industry makes rooftop solar an instructive case for exam-
ining cross-state feedback effects. But this is also a hard
case to observe effects due to the power and opposition of
incumbent electric utilities.
The empirical analysis proceeds in three general steps.

First, I bring together state rooftop solar policy data with
solar installation data to investigate the relationship
between policy and solar growth. Results from two-way
fixed effects regression models indicate faster distributed
solar growth in states with pro-rooftop solar policies.
Though findings are consistent with advocates’ and indus-
tries’ understanding (and the fact of their political engage-
ment), this finding—by providing empirical evidence for
the substantive importance of state policy—lays the
groundwork for the subsequent analyses.
In the second step, I bring together firm-level system

installation data and firm-level lobbying disclosure data to
examine the relationship between growth in solar installa-
tions and firms’ political engagement across the states. I
specifically examine the political engagement of large
installer firms that have been central to efforts to expand
and defend pro-rooftop solar policies. Results from multi-
level modeling indicate that an installer’s lobbying in a
particular state depends on its economic presence in that
state—but also its economic presence across the states. In
addition, by tracking the economic expansion and political
activity of the two largest rooftop solar installers, I demon-
strate that these firms sought to influence policy in markets
where they did not yet have an economic presence in
preparation for potential expansion. These findings, put
together with the results indicating the importance of state
policy to industry growth, suggest that state policy decisions
affected political contestation in other states. Installers relied
on growth in early adopters of favorable rooftop solar
policies to accumulate resources, and then deployed those
resources to propagate favorable policies more broadly.
Third, I present analysis suggesting these cross-state

feedback effects had policy consequences. Two-way fixed

effects models indicate that installer lobbying is associated
with more favorable state policies, with larger effects in
states with lower levels of rooftop solar penetration. Quali-
tative analysis of the case of South Carolina affirms the
plausibility of installers influencing policy even in states
where they did not have an economic presence. By part-
nering with local groups and hiring well-connected lobby-
ists, Sunrun (one of the largest installers) was able to drive
policy shifts to construct a new market it could then
expand into.

I contribute to a growing body of literature at the
intersection of federalism, policy feedback, and interest
groups scholarship (Darmofal et al. 2019; Finger and
Hartney 2019; Meckling and Trachtman 2021; Stokes
2020). Recent advances have documented how federated
unions rely heavily on resources from affiliates in states
with favorable labor laws (Darmofal et al. 2019; Finger
and Hartney 2019), and how renewable energy interests
leveraged states with favorable policies as “beach-heads”
for their expansion across the country (Stokes 2020).
Empirically, I build on this developing literature by using
a rich array of evidence to trace out a causal chain from
state policy to shifts in interest group engagement to policy
decisions in other states. Conceptually, while existing
work in this area—especially that on labor unions—has
focused on organizational maintenance, I bring a focus to
the role of state policy in driving lobbying and policy
decisions, thus bridging this literature with scholarship on
policy diffusion.

By integrating policy feedback and policy diffusion
literatures, I provide a lens for understanding and exam-
ining a myriad of interdependencies in our federal system
that are difficult to study with existing theoretical frame-
works. Subnational policies do not just motivate learning
and competition: they also fundamentally affect the
resources of organized interests that, in many cases, engage
politically across the federal system. This can serve as a
mechanism of policy diffusion, as groups that benefit from
particular subnational reforms deploy their newfound
resources to propagate the reforms that benefit them.
However, the cross-unit political engagement of organized
interests empowered by subnational reforms will, in most
cases, go beyond simply seeking to propagate those
reforms. As a result, the perspective put forward here
suggests that, in addition to potentially initiating a process
of diffusion, subnational reforms can also more durably
shape interest group competition in the broader federal
system over long time horizons.

In addition to theoretical contributions, I also offer
practical implications for climate advocates. Well-
designed climate policies not only drive shifts from fossil
fuel energy infrastructure to renewables infrastructure, but
also replace fossil fuel political interests with clean energy
interests (Meckling et al. 2015). As I show, this positive
feedback can manifest across state lines, lending weight to
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an institutionally and geographically pluralistic advocacy
approach to climate politics.

Laboratories of Democracy
Prominent theoretical perspectives for studying policy
interdependence in American federalism have focused on
three keymechanisms: political learning, competition, and
firm preferences for unified standards.
The general concept of political learning goes at least as

far back as Supreme Court justice Louis Brandeis’s famous
characterization of the states as “laboratories of
democracy” (Brandeis 1932). The basic logic of political
learning is straightforward. Re-election motivated govern-
ment officials generally prefer policies that benefit their
constituents. If officials observe that a policy is performing
well in another federal unit, this indicates that the policy
has a greater likelihood of succeeding in their own locale,
so they are more likely to adopt it. As a result, well-
performing policies, the theory suggests, will diffuse across
units and levels of government (Boehmke and Witmer
2004; Gilardi, Füglister, and Luyet 2009; Volden 2006).
Of course, in practice, it is not so simple. As Gilardi

(2010) points out, officials are concerned broadly with the
political effects of adopting a particular policy, not just
whether that policy worked well elsewhere. In Gilardi’s
analysis, whether learning leads to policy diffusion
depends on officials’ prior beliefs and ideologies, and
experimental work supports the notion that ideology
moderates political learning (Butler et al. 2017).1 Broadly
speaking, this finding suggests that political polarization
can weaken learning as a diffusion mechanism.
In addition to learning from one another, governments

also compete with one another for residents and busi-
nesses, and this competition can serve as a mechanism by
which policy decisions in one federal unit affect decisions
in another. Competition has long been recognized as an
important feature of governance in federal systems. In
Tiebout’s (1956) seminal model, competition between
municipalities for residents and tax revenue leads to lower
taxes and more efficient government. The reason is that
firms and individuals can “vote with their feet,” choosing
where to do business or live based on the favorability of the
policy and political environment—thereby putting
pressure on governments to adopt and sustain effective
policies.
While the upshot of Tiebout’s model is generally

positive, firms’ and individuals’mobility across the federal
system can also have negative consequences. Government
competition for mobile individuals and firms can lead to a
regulatory “race to the bottom” to the extent that govern-
ments seek to attract business investment, and believe that
they can do so by relaxing regulations relative to compet-
ing federal units (Potoski 2001; Woods 2006). Competi-
tion might lead governments to converge on lower
regulatory stringency than that preferred by constituents,

as officials trade off public interest regulations for greater
business investment and growth. While empirical evi-
dence demonstrating a regulatory race to the bottom in
American federalism is mixed, there is some evidence of
these dynamics affecting decisions in environmental policy
(Konisky 2007) and welfare policy (Volden 2002) among
other areas.
These models of competition imply a general logic of

policy diffusion, as policy adoption in one unit exerts
pressure on competing units to adopt that same policy.
Failure to keep up imposes costs on polities in loss of
investment or residents. And similar to political learning,
competition is considered to be a core mechanism of
policy diffusion (Shipan and Volden 2008; Volden
2005).2 But again, there is reason to think that polariza-
tion and relatedly, the nationalization of American politics
(Hopkins 2018), might blunt the effects of competition
on policy diffusion. The transformation of state elections
into referenda on the national parties reduces the incentive
for state lawmakers to shift policy in response to competi-
tive pressures.
The third broad mechanism of policy interdependence

identified in existing literature is firm preferences for
unified standards.3 Due to the “marble-cake” structure
of American federalism (Grodzins 1982), whereby differ-
ent levels of government share regulatory authority (e.g.,
in healthcare, energy, education), large firms are often
regulated at multiple levels of government. These firms
can face costs from complying with regulations that differ
across subnational units, so generally prefer national
standards to a state patchwork. Firms, therefore, might
respond to the adoption of subnational regulations by
advocating for federal policies that provide a unified
regulatory landscape and potentially pre-empt future sub-
national regulations.
Elliott, Ackerman, and Millian’s (1985) seminal legal

study highlights the mobilization of regulated industries in
response to subnational regulations in driving the passage
of both the Motor Vehicle Pollution Act of 1965 and the
Air Quality Act of 1967. In political science literature, the
upward diffusion of standards driven by advocacy of
regulated industries is associated with Vogel’s concept of
the “California effect” (1995). In a key empirical contri-
bution, Vogel argues that industry support for federal
standards to replace state patchwork drove the upward
diffusion of California’s auto emissions standards.
While the mechanisms of political learning and com-

petition are driven by shifts in lawmakers’ beliefs about
which policies will best serve their constituents, this third
mechanism is driven by shifts in firm preferences. The
theoretical dynamic I propose here similarly examines how
subnational policies affect the mobilization of organized
interests in other federal units. But, instead of studying
how subnational policies shift national-level preferences, I
consider how subnational policies affect the capacities of
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organized interests—and in turn their ability to mobilize
resources to influence policymaking in other states.
By examining the role of interest group influence in

driving policy interdependence, the perspective I put
forward also relates to the literature on the role of interest
groups in mediating policy diffusion (Balla 2001; Garrett
and Jansa 2015; Haider-Markel 2001; Mintrom and
Vergari 1998). The key difference is that, while this
literature treats interest groups as exogenous, I argue that
the capacities of interest groups to influence policy is
endogenous to prior policy decisions adopted in other
federal units.

Policy Feedback and Interdependence
My theoretical argument draws directly from scholarship
in the policy feedback literature examining the effects of
public policies on organized interests. A rich body of
literature has explored how policies shape the political
capacities of organized economic interests: particularly,
businesses and unions (Anzia and Moe 2016; Hacker
2002; Mettler 2014). Businesses and unions are classic
organized vested interests: groups that receive material
benefits directly from particular policies and institutions,
and can funnel resources back into the political system to
shape policy trajectories (Moe 2015). Market rules influ-
ence which firms and industries grow (Polanyi 1957;
Vogel 2018), and as a result the resources different firms
and industries can deploy in their political engagement.
Similarly, policies like collective bargaining rules shape the
organizational strength and political power of unions
(Hertel-Fernandez 2018).
Though the seminal policy feedback studies examine

national policies (e.g., Campbell 2003; Mettler 2005;
Skocpol 1992), some recent scholarship has explored
how the institution of federalism interacts with policy
feedback dynamics (Feigenbaum, Hertel-Fernandez, and
Williamson 2018; Michener 2018; Stokes 2020). Study-
ing Medicaid, Michener argues that social welfare policy
variation across the states affects individual-level political
behavior. Research focused on organized interests has a
similar implication: variation in policy, by shaping the
relative strength of different organized interests, leads to
variation in important political outcomes. For instance,
studying neighboring counties across state borders, Fei-
genbaum, Hertel-Fernandez, and Williamson find that
the enactment of right-to-work laws affected elections by
reducing union strength and political capacity.
Unlike these contributions, my goal is not to better

understand how policies produce variation in politics
across the states, but rather to better understand inter-
dependent policymaking in American federalism. Policy
feedback theory, I argue, offers unrealized potential for
expanding our understanding of policy interdependence.
A key tenet of the policy feedback literature is that the
organized interests that benefit from particular policies are

likely to have greater resources to defend those policies in
future political rounds—producing a self-reinforcing feed-
back cycle. But in a decentralized political system, groups
might have an incentive not only to defend the subna-
tional policies that benefit them, but also to seek to spread
them. This is particularly relevant to economic interests
(e.g., firms and unions), for whom the diffusion of favor-
able policies can drive revenue growth.

Recent literature has illuminated how organized eco-
nomic interests deploy resources strategically across the
federal system. Moe (2011) documents how the National
Education Association, recognizing the threat to the via-
bility of its Utah affiliate, leveraged resources drawn from
its California affiliate to block a 2007 school voucher ballot
initiative proposed in Utah. Similarly, in recent work,
Finger and Hartney (2019) demonstrate that teachers
unions systematically transfer finances to states where
labor laws are weakened to ensure that their affiliates
remain viable. One of the key insights in this literature is
that unions recognize that their strength—and ability to
influence politics and policy—depends on maintaining
favorable policy environments across the federal system
(see also Darmofal et al. 2019). While there is less work on
firms, Stokes (2020) reports, using first-hand interviews,
that renewable energy advocates understood the import-
ance of resources and expertise gained in states with
favorable policy environments for expanding into other
states.

The notion that organized interests deploy resources
strategically across the federal system—put together with
the insight from the policy feedback literature that policies
can shape the resources organized interests have at their
disposal to engage politically—suggests that state (and
more broadly, subnational) policies can have intergovern-
mental effects on interest group politics. More specifically,
when states adopt policy reforms, the groups that benefit
might leverage their newfound strength to seek to propa-
gate those (or similar) reforms across and up the federal
system. These intergovernmental policy feedbacks, or
“policy feedback spillovers” (Stokes 2020), can manifest
horizontally (e.g., policy in one state affects politics in
another) and vertically (e.g., state policy affects national
politics). Here, I focus on horizontal feedback via interest
group mobilization across the states.4

These dynamics are clearest for economic interests
operating in multiple states and thus directly affected by
policies adopted in each of the states where they operate.
At a basic level, the groups that benefit from policy reform
adopted in one state will have greater capacity to engage
politically in others (e.g., lobbying, campaign contribu-
tions, etc.)—and might draw on their enhanced capacity
to advance similar reforms.

Operating across multiple states is not a pre-condition
for these dynamics. Economic interests (especially firms)
often seek to expand geographically across the states, and
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an expansion-minded group might leverage resources
gained from favorable policy reform in one state to seek
to shift policy and construct new markets. For instance, as
I will discuss, rooftop solar installers in several cases
lobbied in states where they were not (at the time)
operating to promote policy shifts that would allow them
to profitably expand. Because lobbying is generally highly
effective at the subnational level (Anzia 2018)—where
voters are less capable of holding politicians accountable
for representing their preferences (Rogers 2017)—firms’
political efforts might bear fruit even in federal units where
they do not (yet) have an economic presence.
In addition to shaping the resources that firms have at

their disposal to engage politically across the federal sys-
tem, state policies can also shape the composition of the
broader advocacy environment by incubating new eco-
nomic interests. While scholars have long argued that a
benefit of federalism is the potential for learning from
subnational experimentation (Brandeis 1932), another
feature of federalism is that variation in policy landscapes
can promote greater diversity in the organized interests
that emerge. Subnational units offering favorable policy
environments can provide emergent business interests
with “beachheads” from which they can expand across
the federal system (Stokes 2020). To the extent that these
firms expand beyond their beachheads, their political
influence might expand to other locales as well.
While I focus on economic interests, some of the

mechanisms outlined earlier are also relevant to citizens
groups. Like firms and unions, some citizens groups
depend on particular public policies to grow and accumu-
late resources (Walker 1991), and many operate across
multiple federal units (Skocpol, Ganz, and Munson
2000). Even more broadly, this theoretical perspective
relates to literature on how externally adopted policies
can influence public opinion, and thereby lead to policy
diffusion (Linos 2011; Pacheco 2012), which also con-
founds the traditional distinctionmade by Berry and Berry
(1990) between external and internal determinants of
policy decisions. Indeed, it shows that external policies
can affect internal determinants (e.g., public opinion or
interest group engagement).5

What are the political and policy implications of these
intergovernmental policy feedbacks on interest group
politics? In addressing this question, policy diffusion is
the logical place to start. Building on seminal work from
Crain (1966), diffusion has been the core theoretical and
empirical framework by which scholars have analyzed
political and policy interdependence across the
U.S. federal system (e.g., Berry and Berry 1990; Gray
1973; Shipan and Volden 2008). The empirical frame-
work of policy diffusion scholarship, where scholars exam-
ine the effect of policy passage in one federal unit on the
likelihood of passage in another, aligns with existing
theoretical mechanisms of policy interdependence in the

literature. As I discuss earlier, the mechanisms of learning,
competition, and firm preferences for unified standards all
promote policy diffusion.
The intergovernmental feedbacks studied here can also

lead to policy diffusion. An organized interest that benefits
and draws resources from a policy adopted in one state
might leverage those resources to advocate for the adop-
tion of that same policy elsewhere. But organized interests
might also respond to varying political (e.g., liberal versus
conservative states), institutional (e.g., state or national
government), and economic environments by advocating
for different policies in different locales. As a result, these
dynamics can also produce a wider range of intergovern-
mental policymaking outcomes (beyond diffusion)
depending on how organized interests deploy their
resources across the federal system. Studying these effects
therefore requires attention to the engagement of organ-
ized interests (e.g., lobbying, campaign contributions,
etc.), and attention to the total political implications of
organized group engagement. The empirical portion of the
paper follows this framework by examining how state
policies affect interest group engagement, and ultimately
policy and political outcomes, in other states in the case of
rooftop solar policy.
To be clear, the theoretical argument suggests policy

feedback mechanisms can operate in addition to, not
instead of, conventional diffusion mechanisms of learning
and competition. Therefore, in the empirical analysis, I do
not aim to show that mechanisms of learning and com-
petition have been absent (and I do not believe they have),
but rather to show that mechanisms of cross-state policy
feedback have played an important role in the politics of
rooftop solar.

State Policy and the Rise of Rooftop Solar
Rooftop solar has grown rapidly over the past decade.
According to the U.S. Energy Information Administration
(EIA), distributed solar capacity, of which rooftop solar
represents the major component,6 increased from just
under 1700 megawatts (MW) in 2010 to nearly
25000MW in 2019.While this is still just a small fraction
of generation capacity overall, in 2016 it accounted for
fully 12% of new capacity additions, and analysts expect
the industry to continue to grow rapidly over the next
several decades (Annual Energy Outlook 2019). Rooftop,
and more broadly, distributed solar now is seen by many
climate advocates as a key piece of the energy transition.7

While the role of technological advance should not be
understated—the price of solar panels has fallen exponen-
tially, from $100 per watt in 1975 to $10 per watt in 1990
to under $1 per watt in 2015 (Kavlak, McNerney, and
Trancik 2018)—policy has played a key role at each step.
Government research and development policy drove
advances in technology, and deployment policy has driven
cost declines through economies of scale and learning-by-
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doing (ibid.). At the federal level, the most important
market-stimulating policy for rooftop solar has been the
Solar Investment Tax Credit (ITC). The ITC, enacted in
2006 and extended multiple times (most recently in
2015), provides a tax credit for the installation of both
utility-scale and distributed solar systems. Solar advocates
view the ITC as a critical component of solar energy’s
growth (Solar Investment Tax Credit (ITC) 2019).
But the growth of rooftop solar depends perhaps even

more fundamentally on favorable state-level policies.
Historically, states have taken the lead in shaping electri-
city generation, transmission, and distribution systems
through policy and regulation (Rabe 2008). States have
promoted rooftop solar through pricing policy, intercon-
nection rules, rebates and tax credits, and mandates that
utilities draw a determined amount of power from distrib-
uted sources. The importance of state policy to rooftop
solar growth has led to enormous variation across the
states, as demonstrated by figure 1. Notably, many of
the leading states like Vermont and New Jersey are not
particularly sunny—but have pro-solar policies.
Perhaps most politically controversial (at least in

recent years), leading states have bolstered the economics
of solar adoption by specifying how utilities must value the
electricity produced “behind the meter” by rooftop solar
systems. Solar advocates generally support Net Energy
Metering (NEM) pricing, which requires utilities to credit
rooftop solar owners for the electricity they provide to the

grid and allow rooftop solar owners to draw upon those
credits when they demand more electricity than they are
producing. Utilities generally support pricing regimes that
value electricity produced “behind the meter” at (lower)
rates closer to wholesale.

The Effect of State Policy on Rooftop Solar Growth
What is the relationship between state policies and dis-
tributed solar growth? To address this question, I match
solar capacity data from the EIA to data measuring each
state’s policy favorability toward rooftop solar. Solar policy
data comes from the website Freeing the Grid, which is
managed by two pro-solar advocacy groups: VoteSolar and
Interstate Renewable Energy Council. From 2007 to
2017, these groups graded state-level NEM and intercon-
nection policies from F (anti-solar) to A (pro-solar). I
average grades across these two dimensions to produce a
measure from 1–5 of rooftop solar policy favorability.8

Variation in this measure across the states and over time is
presented visually in the online appendix (figure A2). To
measure solar capacity, I use EIA data available starting in
2010.

Two-way fixed effects and multilevel models are used to
investigate the association between policies and distrib-
uted solar growth for the fifty states from 2011 to 2017.
These panel regression models account for potential con-
founders within years and states. They also mitigate

Figure 1
Distributed solar capacity as percent of total generation capacity by state (EIA)
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concerns of reverse causation. Specifically, I model logged
increase to distributed solar capacity in state s and year t as a
function of policy in state s at the start of year t.9

Results are presented in table 1. Estimates from the two-
way fixed effects model presented in column 1 suggest
that, within states, a one-level change in policy is associ-
ated with a 17% increase in solar growth. Column 2 pre-
sents results from a multilevel model that allows for
incorporation of state-level, time-invariant variables. Spe-
cifically, I model a state’s solar resource,10 GDP per capita,
and electricity prices. The multilevel model yields similar
estimates as the fixed-effects model. Altogether, the empir-
ical analysis supports the view—widely shared by those in
the field—that state policy is a crucially important factor
driving distributed solar growth.

Rooftop Solar Growth and the Emergence of New
Political Interests
The rise of rooftop solar has created new business oppor-
tunities and interests along an entire supply chain from
manufacturing to installation, but large installers have
been particularly politically active. Installers’ key role is
driven by two main factors. First, unlike manufacturers,
the largest installers are domestic. Second, installation is
highly labor intensive (National Solar Jobs Census 2018),
which gives installers greater political leverage.
In the early 2000s, with the industry still undeveloped,

installations were generally carried out by small, regional
firms. Starting around 2007, several venture capital-
funded firms entered the market offering “solar as a
service” (Wesoff 2010). In this model, customers could
lease third-party owned (TPO) systems instead of pur-
chasing large systems outright and pay TPO installers for
electricity instead of utilities. Notably, several major TPO
installer firms emerging in this period, like Sunrun and

SolarCity, came out of California, where their business was
bolstered by the California Solar Initiative, a large incen-
tive program that closed in 2016. The industry’s fast
growth in the early 2010s was driven by the expansion
of large installers. For instance, Sunrun was active selling
systems in just seven states as of 2010, but by 2015 was
operating in fifteen states, and by 2019 was selling systems
in twenty-two states.
As figure 2 demonstrates, the period of economic

expansion for large solar installers has also coincided with
greater political engagement. From 2010 to 2016, the
number of state-level lobbying registrations from installers
that lobbied independently over the period (Sunrun,
SolarCity, Vivint Solar, SunEdison, and SunPower) grew
from under fifty to over three hundred.11

Rooftop solar has grown despite opposition from
incumbent electric utilities. Although models vary across
the states, electric utilities generally profit by delivering
power through transmission and distribution systems to
customers. If customers can procure power more cheaply
from solar panels on their roofs (whether the customer or a
solar installer owns the panels), utilities’ investments in
grid infrastructure become less valuable.
Utilities for the most part acquiesced to the spread of

NEM programs across the country in the late 1990s and
early 2000s since, even with favorable pricing policies, the
high cost of solar panels ensured that rooftop solar would
not threaten their business (Stoutenborough and Beverlin
2008). However, with solar panel costs dropping rapidly
and the emergence of TPO installer firms in the early
2010s, electric utilities began leveraging their long-
standing political sway to push back. In efforts to retrench
NEM and block the expansion of pro-rooftop solar
policies,12 utilities have in some cases partnered with fossil
fuel, manufacturing, and conservative interests (Stokes
2020; Stokes and Breetz 2018). Despite its vast resources

Table 1
Association between state policy and distributed solar growth

Distributed Solar Growth (logged MW)

Fixed Effects Multilevel Model

1 2
Policy favorability (1-5) 0.17* 0.19**

(0.08) (0.06)
Solar potential — 0.39**

(0.11)
GDP per capita — 0.04**

(0.01)
Electricity price — 0.10**

(0.03)

Observations 339 332

Note: Panel covers fifty states from 2011–2017. Reduced observations in column 2 reflect missing solar potential data for AK.
*p<.05, **p<.01.
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and connections, this coalition has met mixed success.
Growth slowed, but was not halted, in states like Arizona
where utilities successfully rolled back NEM, and utility
victories were soon reversed in Nevada and Maine.

The Cross-State Feedback Effects of
Solar Policies
One reason for utilities’ mixed success is the feedback
effects of prior policies that spurred the rooftop solar
industry’s growth. As the industry has grown, large install-
ers have developed political operations capable of challen-
ging utilities (even if they cannot match utilities’ financial
resources). Moreover, the evidence suggests that, in add-
ition to “feeding back” into the politics where they are
adopted, state policies have also “fed into” the politics in
other states due to the horizontal mobilization of installers.
Since the causal process is somewhat complicated, I first
present a short illustrative case before presenting quanti-
tative data indicating that the dynamics observed in the
case are systematic.

Sunrun’s Venture to South Carolina
South Carolina was a rooftop solar laggard up until recent
years. In 2014, South Carolina’s NEMpolicy was given an
“F” by the pro-solar website Freeing the Grid, and its
interconnection policy was given a “D.” That year, local
environmental and clean energy groups worked with

major utilities to draft new legislation. Early versions of
the bill, which featured a buy-all sell-all provision13 and
allowed utilities to use their monopoly status to dominate
the solar market, were not seen as particularly favorable to
rooftop solar.

Sunrun intervened late in the process, mounting a
lobbying and social media campaign advocating for several
rooftop solar-friendly revisions to the bill. Notably, Sun-
run was not, at the time, selling systems in South Carolina.
Rather, Sunrun’s business depended on strong growth in
states with favorable policy environments. At the time
Sunrun was only active in states rated by Freeing the Grid as
“A” or “B” for both NEM and interconnection policy, for
an average overall score on a 1–5 scale of 4.6 (the average
elsewhere was 3.0). Sunrun’s intervention, while criticized
by the utilities, likely had an effect. Favorable provisions
like dedication of incentives to rooftop solar were added to
the bill, while options for utilities to meet targets through
direct procurement were struck. To be sure, at the same
time, the bill’s success also depended fundamentally on
prior work and negotiations with utilities from environ-
mental groups like Coastal Conservation League and
Conservation Voters of South Carolina.14

With the new legal environment in place, Sunrun
prepared to enter the market. In early 2015, Sunrun hired
a lobbyist with a strong background in conservative South-
east politics (serving, for instance, as Lindsey Graham’s
political director in the 2014 cycle) to represent them in

Figure 2
Distributed solar installations and state-level lobbying

Note: The dashed line represents total state-level lobbying registrations from installers that lobbied independently over the period (Sunrun,
SolarCity, Vivint Solar, SunEdison, and SunPower). Bars represent the total U.S. MW of distributed solar.
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South Carolina and other states in the Southeast—their
first Southeast-based policy hire. Sunrun’s summer of
2015 entry, coupled with the new policy regime, spurred
distributed solar growth from just 6 MW at the end of
2015 to 127 MW by the end of 2017. As rooftop solar’s
economic presence grew, so did the industry’s lobbying
presence. Industry lobbying expenditures (excluding
lobbying through broader solar trade associations) grew
from naught in 2013 to over $150,000 in 2017. From
2014 to 2017, South Carolina’s Freeing the Grid NEM
score went from “D” to “B”; its interconnection score went
from “F” to “A”. Moreover, rooftop solar growth precipi-
tated an expansion of the coalition beyond long-standing
environmental groups and emergent rooftop solar com-
panies, with groups like VoteSolar and the Solar Energy
Industries Association (SEIA) developing a greater polit-
ical presence.
The coalition of emergent clean energy interests and

existing environmental groups has been critical to defend-
ing and expanding the new policy regime. Utilities started
hitting NEM caps in 2018,15 far earlier than lawmakers
and advocates had predicted. Solar advocates promoted a
bill in the 2018 legislative session that would extend the
cap indefinitely, but the utilities mounted an aggressive
campaign against the bill. The bipartisan bill received
majority support, but ultimately failed a procedural vote
that required a two-thirds majority. The coalition of solar
and environmental advocates regrouped in the 2019 ses-
sion. While they were badly outspent by utilities in the
2018 cycle, in 2019, according to one solar advocate, the
number of lobbyists representing each side was approach-
ing parity, with Sunrun playing a major role—particularly
in highlighting the job-creation benefits of rooftop solar.16

The Republican leader of the South Carolina House of
Representatives, perhaps not wanting to preside over
another tough legislative battle that would divide his
caucus, encouraged members to reach a deal. The Energy
Freedom Act, which would eliminate the NEM cap in
addition to promoting solar energy through other provi-
sions like raising the maximum size of leased systems,
passed unanimously in 2019.

Installer Growth and Horizontal Mobilization
In this section, I explore the extent to which the dynamics
documented in the case of South Carolina are systematic.
More specifically, I ask: to what extent is installer political
activity in particular states related to installer economic
growth both within those states and outside of those states?
To evaluate these questions, I match lobbying data from

the National Institute on Money in State Politics
(NIMSP) to solar installation data from the EIA, which
I use to measure economic activity. According to NIMSP,
only five installer firms lobbied state governments inde-
pendently between 2015 and 2017: Sunrun, SolarCity,

Vivint Solar, SunEdison, and SunPower.17 These were
also the top five firms by installed TPO capacity as of
2015. The analysis focuses on the relationship between
installations and lobbying activity for these firms.18 I
should note that some smaller firms were politically active
via membership in SEIA and local industry groups, but
this activity cannot be systematically documented.
NIMSP collects data recording firm-level lobbying

expenditures and lobbying registrations by state and year.
While expenditures is the preferable measure, it is only
available for fifteen states from 2015 through 2017
(depending on state lobbying regulations). Lobbying regis-
tration data, which record the number of registered lobby-
ists advocating on behalf of firms, are available over the
full set of states. The measures of lobbying expenditures
and registrations are highly correlated (ρ = .48).
To measure installations, I use data available starting in

2015 recording the total third-party owned (TPO) cap-
acity for each of the major installers.19 Although it intro-
duces some measurement error, TPO capacity provides a
useful measure of a firm’s economic activity. In each year
from 2012 to 2016, TPO capacity comprised over 50% of
total rooftop solar MW installed, and TPO development
was an important piece of each of the firms’ business
models over this period.
I model lobbying activity for firm i in year y and state s as

a function of installed generation capacity for firm i in year
y and state s; and installed generation capacity outside of
state s for firm i in year y.20 I estimate multilevel models
with random effects at the firm, state, and year levels to
account for the hierarchical structure of the data. The
model includes a linear time variable to account for
broader temporal trends. In column 1 of table 2, the
outcome variable is a binary measure of whether a firm
lobbied in a particular state-year (e.g., had at least one
lobbying registration).21 In column 2, the outcome vari-
able is the total number of lobbying registrations attrib-
uted to a particular firm (in a state-year). For this
specification, I estimate a negative binomial model since
the outcome is an over-dispersed count variable (Greene
2008). Finally, in column 3, the outcome is logged
lobbying expenditures for the limited sample of states for
which these data are available.
Across specifications, the results presented in table 2

indicate that firm lobbying in a state is increasing in its
installed TPO capacity in that state and its installed
capacity in other states. The coefficients in column 1 indi-
cate that a doubling of in-state capacity is associated with
an eight-percentage point increase in the likelihood of an
installer lobbying, while a doubling of out-of-state cap-
acity is associated with a five-percentage point increase
likelihood of an installer lobbying. Results from the nega-
tive binomial model also indicate that both in-state and
out-of-state capacity matter for lobbying. The coefficient
of .47 in column 2 suggests that a 1% increase in in-state
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capacity installed for a firm is associated with a .47%
increase in number of retained lobbyists in that state
(and a doubling in within-state capacity is associated with
a 39% increase in number of retained lobbyists); the
coefficient of .48 indicates that a 1% increase in out-of-
state capacity is associated with a .48% increase in number
of retained lobbyists in a given state (while a doubling in
other-state capacity is associated with a 40% increase in
number of retained lobbyists). I recover consistent results
in the limited sample of states using logged lobbying
expenditures as the outcome in a linear model. The
coefficients suggest that a doubling of in-state capacity is
associated with a 71% increase in lobbying expenditures,
while a doubling of out-of-state capacity is associated with
an 85% increase in lobbying expenditures.
These findings showing that installer lobbying in a state

depends on installer economic strength in other states, put
together with findings presented earlier, suggest that policy
in one state also affects lobbying in another. State policy

affects installer business growth (refer to table 1), which in
turn drives installer lobbying across the states due to the
horizontal mobilization of firms.

A particularly important case of cross-state feedback
is where firms apply growth in states with favorable
policy environments to seek to shape policy in potential
new markets. To examine this dynamic, I track the
economic and political (lobbying) presence across the
states over time for the two largest and most politically
active rooftop solar firms over the period: Sunrun and
SolarCity. As illustrated by table 3, both firms signifi-
cantly expanded economically and politically from
2014 to 2016. While there is certainly significant
overlap in the states where the firms did business and
lobbied, both firms engaged politically in a number of
states in which they were not selling systems. In 2016,
for instance, SolarCity lobbied in ten states in which it
was not actively selling systems, and Sunrun lobbied in
eleven. In many cases, these firms hired lobbyists in

Table 2
Association between rooftop solar capacity and lobbying within and across states

Lobbying presence
(OLS)

Lobbying registrations (negative
binomial)

Lobbying dollars
(logged, OLS)

1 2 3

In-state capacity (logged
MW) 0.08*** 0.47*** 0.71***

(0.01) (0.09) (0.18)
Out-of-state capacity
(logged MW) 0.05** 0.48*** 0.85**

(0.02) (0.18) (0.38)

Observations 466 466 214

Note: Coefficients from multilevel models with random effects at firm, state, and year levels. Years covered: 2015–2017.
**p<.05, ***p<.01.

Table 3
The economic and political expansion of Sunrun and SolarCity

2014 2015 2016

SolarCity Selling AZ, CA, CO, CT,
DE, HI, MA, MD,
NJ, NV, NY, OR,
PA, TX, WA

AZ, CA, CO, CT, DE, HI, MA,
MD, NJ, NH, NM, NV, NY,
OR, PA, RI, TX, VT, WA

AZ, CA, CO, CT, DE, FL, HI, MA,MD,
NH, NJ, NM, NV, NY, OR, PA, RI,
SC, TX, UT, VA, VT, WA

Lobbying AZ, CA, CT, MA,
MN*, NJ, NY,
OH*, OK*, UT*,
VA*,

AZ, CA, CO, CT, HI, IL*, MA,
MD, MI*, MN*, NJ, NM, NV,
NY, OK*, OR, PA, RI, SC*,
TX, VA, WA

AZ, CA, CO, CT, FL, HI, IA*, IL*, KY*,
LA*, MA, MD, ME*, MI*, MN*, NH,
NJ, NM, NY, OH*, OK*, PA, RI,
TN*, TX, VA, WA

Sunrun Selling AZ, CA, CO, CT,
HI, MA, MD, NJ,
NV, NY, OR, PA,

AZ, CA, CO, CT, DE, HI, MA,
MD, NH, NJ, NV, NY, OR,
PA, SC

AZ, CA, CO, CT, DE, HI, MA, MD,
NH, NJ, NV, NY, OR, PA, SC

Lobbying AZ, CA, CT, HI,
MA, NJ, NY, RI*,
WA*

AZ, CA, CT, HI, IL*, MA, ME*,
MI*, MN*, NH, NJ, RI*, SC,
WA*, WI*

AZ, CA, CT, HI, IL*, IN*, LA*, MA,
MD, ME*, MI*, MN*, MS*, NH, NJ,
NY, RI*, SC, TN*, UT*, WA*, WI*

Note: *Denotes states where firms lobbied without selling systems.
Source: Firm websites and NIMSP
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advance of economic expansion to particular states.
Sunrun, as of 2020, had expanded to four of the eleven
states in which it lobbied without a business presence in
2016.

The Policy Effects of Cross-State Feedback
I now turn to the policy consequences of installer political
engagement in the states. Estimating the influence of
lobbying is a difficult task (Anzia 2018; Baumgartner
et al. 2009). Though organized interests are widely under-
stood to be influential (Gilens and Page 2014), studies of
interest group lobbying often estimate null effects
(Baumgartner et al. 2009; Baumgartner and Leech
1998). The empirical approach I take has advantages over
prior approaches since it leverages variation in policy
outcomes both across states (Anzia 2018) and over time.
I rely on data previously discussed from Freeing the Grid

measuring the favorability of state rooftop solar policies on
a 1–5 scale and data fromNIMSP on the lobbying of large
rooftop solar installers. I model policy in state s and year t
and as a function of the number of firms lobbying in state s
and year t-1, and use two-way fixed effects panel regression
to adjust for state-specific and year-specific confounders.
Results are presented in table 4. Across specifications, I

find that firm lobbying is statistically significantly associ-
ated with policy favorability. The coefficient of .11 in
column 1 suggests that the presence of an additional firm
lobbying is associated with an increase of .11 in favorability
of state policies in the following year (on a 1–5 scale).
Column 2 presents results from a specification that also
includes a measure of rooftop solar capacity at the state-
year level. That the coefficient on firm lobbying remains
roughly the same suggests the observed association is not
driven by underlying industry growth. Finally, in column
3, I interact the number of firms lobbying with state-level
rooftop solar capacity to explore how the effect of firm
lobbying varies according to the degree of economic
penetration of rooftop solar in a state. The negative, and

statistically significant, coefficient on the interaction term
suggests that the effect of firm lobbying on policy is greater
in states with smaller presence of rooftop solar industry.
This indicates that the behavior documented in the prior
section of firms lobbying in states where they do not yet
operate is particularly important for policy decisions.

Discussion
To summarize, I have shown that 1) favorable rooftop
solar policy leads to rooftop solar industry growth; 2)
rooftop solar industry growth leads to greater lobbying
from rooftop solar industry both in the states where growth
takes place and also in other states; 3) rooftop solar
installers have in a number of cases sought to influence
policy in states where they are not yet active; and 4)
installer lobbying is associated with more favorable policy,
particularly in places where the industry has less of an
economic presence. Taken together, the empirical analyses
trace out a causal process whereby adoption of favorable
rooftop solar policies in leading states affected the interest
group politics—and ultimately policy decisions—in other
states.
Of course, the empirical analysis is not without its

limitations. In particular, establishing causality in policy
feedback and interest group influence research is a major
challenge (Anzia 2018; Campbell 2012). In this case,
neither policy enactment nor interest group lobbying is
randomly assigned, nor are there apparent natural experi-
ments to leverage. Yet by bringing together a multitude of
both state- and firm-level data, I provide evidence in
support of the proposed theoretical framework, and an
empirical setup on which scholars working across different
policy areas can build.
In addition, the evidence presented does not rule out

that traditional diffusion mechanisms of learning and
competition have also shaped state-level rooftop solar
policy and politics. It clearly demonstrates, however, that
these traditional mechanisms are not the whole story. An

Table 4
Rooftop solar firm lobbying is associated with pro-rooftop solar state policy

State Policy Score (1–5)

1 2 3

Number installers lobbying 0.11*** 0.10** 0.20***
(0.04) (0.04) (0.05)

Distributed solar capacity (logged MW) — 0.10* 0.07
(0.06) (0.06)

# firms lobbying * distributed solar capacity — — −0.07***
(0.18) (0.02)

Observations 350 350 350

Note: Coefficients from panel regression models with state and year fixed effects. Years covered: 2011–2017.
*p<.1 **p<.05 ***p<.01.
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analysis of interdependent policymaking in this case that
failed to consider the effects of state policies on the
resources installers had at their disposal to engage politic-
ally in other states would be incomplete. Moreover, it is
likely that the dynamics of cross-state policy feedback on
interest group politics studied here can also serve to
facilitate mechanisms of learning and competition. For
instance, when installers lobbied in states where they had
yet to establish an economic presence, they likely initiated
a learning process among state lawmakers.
Future research building on this paper might seek to

refine methods for distinguishing the types of intergov-
ernmental policy feedbacks explored here from trad-
itional diffusion mechanisms. The standard policy
diffusion designs are limited in their ability to parse
mechanisms (Gilardi and Wasserfallen 2019), and the
feedback dynamics studied here will not always lead to
diffusion (the spread of particular policies) in a strict
sense. Broadly speaking, studying intergovernmental pol-
icy feedback requires close attention not just to patterns
of policy adoption in different units, but also to the
political engagement of organized interests across the
federal system. Scholars might pay attention to two
groups in particular: first, groups with federated struc-
tures that can swiftly leverage resources from one juris-
diction to influence policy in another; and second,
business interests seeking to expand.
Studying the intergovernmental effects of policies on

interest group politics also likely requires examinations
over longer periods of time than conventional policy
diffusion approaches. Diffusion mechanisms like learning
and competition might manifest quickly, since they
depend principally on the beliefs of lawmakers, while
the intergovernmental feedbacks studied here depend on
long-run shifts to interest group systems. Indeed, the
case of rooftop solar examined here is likely an outlier in
the speed by which state policies gave rise to new
interests.
By adopting this empirical approach, scholars can

further extend the theoretical framework developed in
this paper. A natural extension is vertical policy feedback
(e.g., how state policies affect national politics). The
organized interests that benefit from and are strength-
ened by state-level reforms might, in addition to advo-
cating for their propagation across the states, advocate for
the national-level adoption of those or aligned reforms.
These effects have likely been limited in the case of
rooftop solar, where key decisions are made at the state
level. Indeed, while SolarCity, Sunrun, Vivint Solar, and
SunEdison spent a bit less than nine million dollars
lobbying in the fifteen states that collected expenditure
data between 2015 and 2017, they collectively spent just
two-and-a-quarter million dollars lobbying the federal
government over the same period (NIMSP and Center
for Responsive Politics). But there is some anecdotal

evidence that the growth of the rooftop solar lobby,
driven in part by state-level decisions, has been import-
ant to the national politics for issues like tariffs on solar
panels and the Solar Investment Tax Credit (e.g., House
letter to the USITC 2017).

Future research might also consider the conditions
under which strategic actors intentionally leverage state
policy as a political tool in building a coalition for broader
reform—or seeking to dismantle opposing organized
interests (Hertel-Fernandez 2018). Importantly, politi-
cians often face a collective action problem in their efforts
to use policy for political gain. Even when a broader party
or interest group benefits from a particular policy, indi-
vidual lawmakers might defect (Anzia and Moe 2016).
This collective action problem is particularly pronounced
for politicians seeking to use state policy for national-level
political gain (Trachtman 2020). As a result, we might
expect federated groups with political operations across
sites and levels of government to be most equipped to
strategically harness dynamics of intergovernmental policy
feedback (Hertel-Fernandez, Skocpol, and Lynch 2016;
Trachtman 2020).

While I demonstrate the force of intergovernmental
feedbacks on interest group politics, these mechanisms are
likely more limited in other cases. The aggressive growth
strategy of installers, combined with the crucial role of
state policy in driving growth, provided a strong incentive
for installers to mobilize politically across the states. At the
same time, even as rooftop solar firms have mobilized,
incumbent electric utilities have been able to prevent pro-
solar reforms across a number of states, and in some cases,
roll them back (Stokes 2020). Forward-looking incum-
bents engaged across sites and levels of government in the
federal system can, in this way, leverage policy to prevent
competitors from growing. Moreover, in policy areas like
immigration or marriage equality, where subnational pol-
icy decisions are less likely to engender major shifts in the
broader interest-group landscape, we are unlikely to
observe strong intergovernmental policy feedbacks oper-
ating through organized interests.

But at the same time, there are a broad swath of policy
issues for which the mechanisms I explore here are likely
quite relevant. Indeed, the emergence of supportive inter-
ests with a stake in new policy regimes is a fundamental
feature of sustainable policy reform (Patashnik 2008).
These mechanisms are particularly relevant to the politics
of the energy transition, where liberal-leaning states have
led the way, but where there are significantly more green-
house gas emissions to be abated in conservative-leaning
areas. While rooftop solar is just a small piece of the energy
transition, similar ideas apply to other elements like utility-
scale renewables and energy efficiency (Meckling and
Hughes 2018; Trachtman 2019). In general, policy feed-
backs in energy governance tend to be quite powerful,
since policies that replace fossil fuel infrastructure with
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clean energy infrastructure also replace fossil fuel interests
with clean energy interests (Bernstein and Hoffmann
2018; Meckling et al. 2015).
More broadly, states play large regulatory roles across

several important policy areas, and state-level decisions can
affect the political resources of organized interests active
(or potentially active in the future) in other states. For
instance, in the education system, state policy has been
instrumental to the steady growth of charter schools in
recent years, which in many states and districts now pose a
meaningful challenge to the traditional public-school
model—as well as to the teachers’ unions that draw
strength from that model. As charter schools have grown,
so has the charter school lobby, as wealthy foundations
have allied with charter networks to push forward policies
across the states, and also in local and federal politics
(Henig, Jacobsen, and Reckhow 2019).
The general scope conditions for these types of effects

are quite broad. Subnational policies must give rise to new
organized interests (in this case rooftop solar installers) or
significantly influence the capacities of existing interests.
And the organized interests affected by subnational policies
must leverage newfound strength to mobilize horizontally
across the federal system.Though I focus specifically on the
effects of state policies on business interests, elements of the
proposed perspective also likely apply to other types of
organized interests (e.g., unions and citizen groups), and
also to subnational jurisdictions apart from the U.S. states
(e.g., cities and non-U.S. federal systems).
There are reasons to think, in addition, that these types

of dynamics are at play even in some areas where we do not
observe shifts to policy or interest-group landscapes: they
can be baked into the status quo. The period of rooftop
solar policy and politics that I study sawmassive policy and
interest group changes over a relatively short period of
time, which renders the dynamics of policy feedback across
the states highly visible. Similar mechanisms, though, can
enforce policy stability.Many powerful organized interests
draw strength from policies in place in jurisdictions across
the federal system and use their resources to block threat-
ening policies at multiple sites and levels of government
(Moe 2011). These dynamics are difficult to study since
they tend to lead to non-action. But studying policy areas
in flux such as rooftop solar can provide insight into forces
of policy stability.
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Notes
1 Additionally, Shipan, and Volden 2014 argue that

policy expertise moderates whether learning leads to
policy diffusion.

2 Competition can produce interdependent policy-
making without necessarily leading to policy diffusion
in a strict sense. For instance, Volden 2002 argues that
competition to avoid becoming “welfare magnets” led
states to systematically fail to increase welfare benefits
to keep pace with inflation. In this case, competition
enforced systematic policy drift across the states, not
diffusion; Hacker 2004.

3 Policy diffusion scholarship has also identified mech-
anisms of imitation and coercion, but these are more
marginal in the literature, and whether they should be
included as core mechanisms is debated; Gilardi and
Wasserfallen 2019, Maggetti and Gilardi 2016.

4 Some other recent work focuses on dynamics of
vertical feedback; Meckling and Trachtman 2021.

5 To this end, earlier work from Walker (1969)
emphasized that state policy decisions would likely be
related to both internal and external drivers.

6 Distributed solar refers broadly to solar arrays con-
nected to distribution grids, while rooftop solar refers
more specifically to distributed solar located on roof-
tops.

7 See, for instance, Jay Inslee’s Evergreen Economy Plan
(https://www.jayinslee.com/issues/evergreen-
economy).

8 Other state policies might also influence rooftop solar
growth. This procedure is meant to produce broad
measure of a state’s policy approach. Measurement
error would generally make it more difficult to detect
effects in this analysis.

9 I add a constant of five to the distributed solar growth
variable to reduce the number of negative values that
cannot be logged. Results are robust to excluding
negative observations, as demonstrated in online
appendix table A1.

10 To measure solar resource, I use the National
Renewable Energy Laboratory’s estimates of average
solar energy potential per meter-squared multiplied by
a state’s land area.

11 SolarCity was acquired by Tesla in 2016, making
patterns more difficult to track starting in 2017.
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12 NEM opponents generally argue that the policy pro-
duces a cross-subsidy from general ratepayers to
owners of rooftop solar systems, although estimates of
the size of the subsidy are disputed and depend on the
amount of distributed generation on the grid; Bar-
bose 2018.

13 In buy-all sell-all systems, customers with rooftop solar
sell power to the grid at one rate and buy it back at
another (generally higher) rate. This lowers the eco-
nomic return of rooftop solar compared to NEM.

14 Interview with South Carolina solar advocate, August
23, 2019; interview with South Carolina solar advo-
cate, December 7, 2020; interview with South Car-
olina solar lobbyist, November 4, 2020.

15 Many NEM policies, including the one in South
Carolina at this time, capped the total number of MW
that would be eligible forNEMpricing for each utility.
Once they hit caps, utilities would no longer be
obligated to offer NEM pricing to customers.

16 Interview with South Carolina solar advocate, August
23, 2019; interview with South Carolina solar advo-
cate December 7, 2020.

17 Rooftop solar firms have been much more active
lobbying than contributing to political campaigns.

18 SolarCity and Sunrun also lobbied through separate
associations that they led. Up until 2015, Sunrun and
SolarCity both lobbied through the Alliance for Solar
Choice (TASC). In 2015, SolarCity split from TASC,
forming the Energy Freedom Coalition of America
(EFCA). In the main analysis, I code lobbying from
TASC as Sunrun lobbying and lobbying from EFCA
as SolarCity lobbying. Results are robust to excluding
these organizations.

19 Total installed capacity is not publicly available.
20 In this setup, the firm-level variation in out-of-state

capacity, conditional on in-state capacity, is deter-
mined by a firm’s overall capacity across the states.

21 I use OLS in this case to estimate a linear probability
model; Angrist and Pischke 2008. Results are robust to
logistic regression specification.

References
Angrist, Joshua D., and Jörn Steffan Pischke. 2008.Mostly
Harmless Econometrics: An Empiricist’s Companion.
Princeton, NJ: Princeton University Press.

Annual Energy Outlook 2019. 2019. Washington, DC: U.
S. Energy Information Administration.

Anzia, Sarah F. 2018. “Looking for Influence in All the
Wrong Places: How Studying Subnational Policy Can
Revive Research on Interest Groups.” Journal of Politics
81(1): 343-51.

Anzia, Sarah F., and Terry M.Moe. 2016. “Do Politicians
Use Policy to Make Politics? The Case of Public-Sector
Labor Laws.” American Political Science Review 110(4):
763–77.

Balla, Steven J. 2001. “Interstate Professional Associations
and the Diffusion of Policy Innovations.” American
Politics Research 29(3): 221–45.

Barbose, Galen. 2018. Putting the Potential Rate Impacts of
Distributed Solar into Context.RetrievedMarch 21, 2019
(http://www.osti.gov/servlets/purl/1469160/).

Baumgartner, Frank R., JeffreyM. Berry, Marie Hojnacki,
David C. Kimball, and Beth L, Leech. 2009. Lobbying
and Policy Change: Who Wins, Who Loses, and Why.
Chicago: University of Chicago Press.

Baumgartner, Frank R., and Beth L. Leech. 1998. Basic
Interests: The Importance of Groups in Politics and in
Political Science. Princeton, NJ: Princeton University
Press.

Bernstein, Steven, and Matthew Hoffmann. 2018. “The
Politics of Decarbonization and the Catalytic Impact of
Subnational Climate Experiments.” Policy Sciences
51(2): 189–211.

Berry, Frances Stokes, andWilliam D. Berry. 1990. “State
Lottery Adoptions as Policy Innovations: An Event
History Analysis.” American Political Science Review 84
(2): 395–415.

Boehmke, Frederick J., and Richard Witmer. 2004.
“Disentangling Diffusion: The Effects of Social
Learning and Economic Competition on State Policy
Innovation and Expansion.” Political Research Quarterly
57(1): 39–51.

Brandeis, Louis. 1932. (Supreme Court of the United
States) New State Ice Co. v. Liebmann.

Butler, Daniel M., Craig Volden, Adam M. Dynes, and
Boris Shor. 2017. “Ideology, Learning, and Policy
Diffusion: Experimental Evidence.”American Journal of
Political Science 61(1): 37–49.

Campbell, Andrea Louise. 2003. How Policies Make
Citizens: Senior Political Activism and the American
Welfare State. Princeton, NJ: Princeton University Press.

——. 2012. “Policy Makes Mass Politics.” Annual Review
of Political Science 15(1): 333–51.

Crain, Robert L. 1966. “Fluoridation: The Diffusion of an
Innovation among Cities.” Social Forces 44(4): 467–76.

Darmofal, David, Nathan J. Kelly, Christopher Witko,
and Sarah Young. 2019. “Federalism, Government
Liberalism, and Union Weakness in America.” State
Politics & Policy Quarterly 19(4): 428–50.

Elliott, E. Donald, Bruce A. Ackerman, and John C.
Millian. 1985. “Toward a Theory of Statutory
Evolution: The Federalization of Environmental Law.”
Journal of Law, Economics, & Organization 1(2):
313–40.

Feigenbaum, James, Alexander Hertel-Fernandez, and
Vanessa Williamson. 2018. From the Bargaining
Table to the Ballot Box: Political Effects of Right to
Work Laws. Cambridge, MA: National Bureau of
Economic Research. Retrieved April 14, 2018
(http://www.nber.org/papers/w24259.pdf).

14 Perspectives on Politics

Article | Policy Feedback and Interdependence in American Federalism

https://www.cambridge.org/core/terms. https://doi.org/10.1017/S153759272100092X
Downloaded from https://www.cambridge.org/core. BILL TO Berkeley Law Library, on 26 Apr 2021 at 16:43:11, subject to the Cambridge Core terms of use, available at

http://www.osti.gov/servlets/purl/1469160/
http://www.nber.org/papers/w24259.pdf
https://www.cambridge.org/core/terms
https://doi.org/10.1017/S153759272100092X
https://www.cambridge.org/core


Finger, Leslie K., and Michael T. Hartney. 2019.
“Financial Solidarity: The Future of Unions in the Post-
Janus Era.” Perspectives on Politics. DOI: 10.1017/
S1537592719003438

Garrett, Kristin N., and Joshua M. Jansa. 2015. “Interest
Group Influence in Policy Diffusion Networks.” State
Politics & Policy Quarterly 15(3): 387–417.

Gilardi, Fabrizio. 2010. “Who Learns from What in
Policy Diffusion Processes?” American Journal of
Political Science 54(3): 650–66.

Gilardi, Fabrizio, Katharina Füglister, and Stéphane
Luyet. 2009. “Learning from Others: The Diffusion of
Hospital Financing Reforms in OECD Countries.”
Comparative Political Studies 42(4): 549–73.

Gilardi, Fabrizio, and Fabio Wasserfallen. 2019. “The
Politics of Policy Diffusion.” European Journal of
Political Research 58(4): 1245–56.

Gilens, Martin, and Benjamin I. Page. 2014. “Testing
Theories of American Politics: Elites, Interest Groups,
and Average Citizens.” Perspectives on Politics 12(3):
564–81.

Gray, Virginia. 1973. “Innovation in the States: A
Diffusion Study.” American Political Science Review 67
(4): 1174–85.

Greene, William. 2008. “Functional Forms for the
Negative Binomial Model for Count Data.” Economics
Letters 99(3): 585–90.

Grodzins, Morton, ed. 1982. American System: A New
View of Government in the United States. New
Brunswick, NJ: Routledge.

Grossmann, Matt. 2019. Red State Blues: How the
Conservative Revolution Stalled in the States. New York:
Cambridge University Press.

Grumbach, Jacob M. 2018. “From Backwaters to Major
Policymakers: Policy Polarization in the States, 1970–
2014.” Perspectives on Politics 16(2): 416–35.

Hacker, Jacob S. 2002. The Divided Welfare State: The
Battle over Public and Private Social Benefits in the
United States. New York: Cambridge University Press.

——. 2004. “Privatizing Risk without Privatizing the
Welfare State: The Hidden Politics of Social Policy
Retrenchment in the United States.” American Political
Science Review 98(2): 243–60.

Haider-Markel, Donald P. 2001. “Policy Diffusion as a
Geographical Expansion of the Scope of Political
Conflict: Same-Sex Marriage Bans in the 1990s.” State
Politics & Policy Quarterly 1(1): 5–26.

Henig, Jeffrey R., Rebecca Jacobsen, and Sarah Reckhow.
2019. Outside Money in School Board Elections: The
Nationalization of Education Politics. Cambridge, MA:
Harvard Education Press.

Hertel-Fernandez, Alex. 2019. State Capture: How
Conservative Activists, Big Businesses, and Wealthy
Donors Reshaped the American States––and the Nation.
Oxford: Oxford University Press.

Hertel-Fernandez, Alexander. 2018. “Policy Feedback as
Political Weapon: Conservative Advocacy and the
Demobilization of the Public Sector LaborMovement.”
Perspectives on Politics 16(2): 364–79.

Hertel-Fernandez, Alexander, Theda Skocpol, and Daniel
Lynch. 2016. “Business Associations, Conservative
Networks, and the Ongoing Republican War over
Medicaid Expansion.” Journal of Health Politics, Policy
and Law 41(2): 239–86.

Hopkins, Daniel J. 2018. The Increasingly United States:
How andWhy American Political Behavior Nationalized.
Chicago: University of Chicago Press.

“House Letter to the USITC.” 2017. August 11. Congress
of the United States House of Representatives.
Washington, DC 20515-0501 (https://www.seia.org/
sites/default/files/2017-09/Solar%20ITC%20Letter%
20final%20SIGNED%20w%20add-ons.pdf).

Kaneya, Rui, and Joe Yerardi. 2018. Out of State Donors
Pour Cash into Democrats’ State Races. Center for Public
Integrity. Retrieved March 14, 2020 (https://
publicintegrity.org/politics/state-politics/out-of-state-
donors-pour-cash-into-democrats-state-races/).

Kavlak, Goksin, JamesMcNerney, and Jessika E. Trancik.
2018. “Evaluating the Causes of Cost Reduction in
Photovoltaic Modules.” Energy Policy 123:700–10.

Konisky, David M. 2007. “Regulatory Competition and
Environmental Enforcement: Is There a Race to the
Bottom?” American Journal of Political Science 51(4):
853–72.

Linos, Katerina. 2011. “Diffusion through
Democracy.” American Journal of Political Science
55(3): 678–95.

Maggetti, Martino, and Fabrizio Gilardi. 2016. “Problems
(and Solutions) in the Measurement of Policy
Diffusion Mechanisms.” Journal of Public Policy 36(1):
87–107.

Meckling, Jonas, and Llewelyn Hughes. 2018. “Global
Interdependence in Clean Energy Transitions.” Business
and Politics 20(4): 467–91.

Meckling, Jonas, Nina Kelsey, Eric Biber, and John
Zysman. 2015. “Winning Coalitions for Climate
Policy.” Science 349(6253): 1170–71.

Meckling, Jonas, and Samuel Trachtman. 2021. “The
Home State Effect on National Business Coalitions:
Evidence fromU.S. Climate Politics.” APSA pre-prints.
DOI: 10.33774/apsa-2021-bn5gp

Mettler, Suzanne. 2005. Soldiers to Citizens: The G.I. Bill
and the Making of the Greatest Generation. New York:
Oxford University Press.

——. 2014. Degrees of Inequality: How the Politics
of Higher Education Sabotaged the American
Dream. Illustrated Edition. New York: Basic
Books.

Michener, Jamila. 2018. Fragmented Democracy.
New York: Cambridge University Press.

15

https://www.cambridge.org/core/terms. https://doi.org/10.1017/S153759272100092X
Downloaded from https://www.cambridge.org/core. BILL TO Berkeley Law Library, on 26 Apr 2021 at 16:43:11, subject to the Cambridge Core terms of use, available at

https://doi.org/10.1017/S1537592719003438
https://doi.org/10.1017/S1537592719003438
https://www.seia.org/sites/default/files/2017-09/Solar%20ITC%20Letter%20final%20SIGNED%20w%20add-ons.pdf
https://www.seia.org/sites/default/files/2017-09/Solar%20ITC%20Letter%20final%20SIGNED%20w%20add-ons.pdf
https://www.seia.org/sites/default/files/2017-09/Solar%20ITC%20Letter%20final%20SIGNED%20w%20add-ons.pdf
https://publicintegrity.org/politics/state-politics/out-of-state-donors-pour-cash-into-democrats-state-races/
https://publicintegrity.org/politics/state-politics/out-of-state-donors-pour-cash-into-democrats-state-races/
https://publicintegrity.org/politics/state-politics/out-of-state-donors-pour-cash-into-democrats-state-races/
https://doi.org/10.33774/apsa-2021-bn5gp
https://www.cambridge.org/core/terms
https://doi.org/10.1017/S153759272100092X
https://www.cambridge.org/core


Mintrom, Michael, and Sandra Vergari. 1998. “Policy
Networks and Innovation Diffusion: The Case of State
Education Reforms.” Journal of Politics 60(1): 126–48.

Moe, Terry. 2011. Special Interest: Teachers Unions and
America’s Public Schools. Washington, DC: Brookings
Institution Press.

Moe, Terry M. 2015. “Vested Interests and Political
Institutions.”Political ScienceQuarterly 130(2): 277–318.

Pacheco, Julianna. 2012. “The Social Contagion Model:
Exploring the Role of Public Opinion on the Diffusion
of Antismoking Legislation across the American States.”
Journal of Politics 74(1): 187–202.

Patashnik, Eric M. 2008. Reforms at Risk: What Happens
After Major Policy Changes Are Enacted. Princeton, NJ:
Princeton University Press.

Pierson, Paul. 1993. “When Effect Becomes Cause: Policy
Feedback and Political Change.” World Politics 45(4):
595–628.

Polanyi, Karl. 1957. The Great Transformation. Boston:
Beacon Press.

Potoski, Matthew. 2001. “Clean Air Federalism: Do
States Race to the Bottom?” Public Administration
Review 61(3): 335–43.

Rabe, Barry. 2008. “States on Steroids: The
Intergovernmental Odyssey of American Climate
Policy.” Review of Policy Research 25(2): 105–28.

Rogers, Steven. 2017. “Electoral Accountability for State
Legislative Roll Calls and Ideological Representation.”
American Political Science Review 111(3): 555–71.

Shipan, Charles, and Craig Volden. 2014. “When the
Smoke Clears: Expertise, Learning and Policy
Diffusion.” Journal of Public Policy 34(3): 357–87.

Shipan, Charles R., and Craig Volden. 2006. “Bottom-Up
Federalism: The Diffusion of Antismoking Policies
from U.S. Cities to States.” American Journal of Political
Science 50(4): 825–43.

——. 2008. “The Mechanisms of Policy Diffusion.”
American Journal of Political Science 52(4): 840–57.

Skocpol, Theda. 1992. Protecting Soldiers and Mothers.
Cambridge, MA: Harvard University Press.

Skocpol, Theda, Marshall Ganz, and ZiadMunson. 2000.
“A Nation of Organizers: The Institutional Origins of
Civic Voluntarism in the United States.” American
Political Science Review 94(3): 527–46.

“Solar Investment Tax Credit (ITC).” 2019. SEIA.
Retrieved August 16, 2019 (https://www.seia.org/
initiatives/solar-investment-tax-credit-itc).

Stokes, Leah. 2020. Short Circuiting Policy: Interest Groups
and the Battle Over Clean Energy and Climate Policy in
the American States. New York, NY: Oxford University
Press.

Stokes, Leah C., and Hanna L. Breetz. 2018. “Politics in
the U.S. Energy Transition: Case Studies of Solar,
Wind, Biofuels and Electric Vehicles Policy.” Energy
Policy 113(Supplement C): 76–86.

Stoutenborough, JamesW., andMatthew Beverlin. 2008.
“Encouraging Pollution-Free Energy: The Diffusion of
State Net Metering Policies.” Social Science Quarterly
89(5): 1230–51.

Tiebout, Charles M. 1956. “A Pure Theory of Local
Expenditures.” Journal of Political Economy 64(5):
416–24.

Trachtman, Samuel. 2019. “Building Climate Policy in
the States.” ANNALS of the American Academy of
Political and Social Science 685(1): 96–114.

——. 2020. “When State Policy Makes National Politics:
The Case of ‘Obamacare’ Marketplace
Implementation.” Journal of Health Politics, Policy and
Law 45(1): 111–41.

Vogel, David. 1995. Trading Up: Consumer and
Environmental Regulation in a Global Economy.
Cambridge, MA: Harvard University Press.

Vogel, Steven K. 2018. Marketcraft: How Governments
Make Markets Work. Oxford: Oxford University Press.

Volden, Craig. 2002. “The Politics of Competitive
Federalism: A Race to the Bottom inWelfare Benefits?”
American Journal of Political Science 46(2): 352–63.

——. 2005. “Intergovernmental Political Competition in
American Federalism.” American Journal of Political
Science 49(2): 327–42.

——. 2006. “States as Policy Laboratories: Emulating
Success in the Children’s Health Insurance Program.”
American Journal of Political Science 50(2): 294–312.

Walker, Jack. 1991.Mobilizing Interest Groups in America.
Ann Arbor: University of Michigan Press.

Walker, Jack L. 1969. “The Diffusion of Innovations
among the American States.” American Political Science
Review 63(3): 880–99.

Wesoff, Eric. 2010. “Solar Power Year in Review 2010.”
August 16, 2019 (https://www.greentechmedia.com/
articles/read/top-ten-solar-items-2010).

Woods, Neal D. 2006. “Interstate Competition and
Environmental Regulation: A Test of the Race-to-the-
BottomThesis.” Social ScienceQuarterly 87(1): 174–89.

16 Perspectives on Politics

Article | Policy Feedback and Interdependence in American Federalism

https://www.cambridge.org/core/terms. https://doi.org/10.1017/S153759272100092X
Downloaded from https://www.cambridge.org/core. BILL TO Berkeley Law Library, on 26 Apr 2021 at 16:43:11, subject to the Cambridge Core terms of use, available at

https://www.seia.org/initiatives/solar-investment-tax-credit-itc
https://www.seia.org/initiatives/solar-investment-tax-credit-itc
https://www.greentechmedia.com/articles/read/top-ten-solar-items-2010
https://www.greentechmedia.com/articles/read/top-ten-solar-items-2010
https://www.cambridge.org/core/terms
https://doi.org/10.1017/S153759272100092X
https://www.cambridge.org/core

	Policy Feedback and Interdependence in American Federalism: Evidence from Rooftop Solar Politics
	Laboratories of Democracy
	Policy Feedback and Interdependence
	State Policy and the Rise of Rooftop Solar
	The Effect of State Policy on Rooftop Solar Growth
	Rooftop Solar Growth and the Emergence of New Political Interests

	The Cross-State Feedback Effects of Solar Policies
	Sunrun’s Venture to South Carolina
	Installer Growth and Horizontal Mobilization
	The Policy Effects of Cross-State Feedback

	Discussion
	Supplemental Materials
	Notes


