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Social Networks and Policy Entrepreneurship: How
Relationships Shape Municipal Decision Making about
High-Volume Hydraulic Fracturing

Gwen Arnold, Le Anh Nguyen Long, and Madeline Gottlieb

Well-resourced and well-connected individuals, or “policy entrepreneurs,” often play an important role in
advocating and securing the adoption of policies. There is a striking lack of inquiry into the ways that
social networks shape the ability of these actors to achieve their aims, including the ways in which network
ties may channel policy conflict. To address these gaps, we analyze data from an original survey and an
original database of policies to assess the success of policy entrepreneurs (PEs) active in a highly
contentious arena: municipal policymaking concerning high-volume hydraulic fracturing (HVHF) in
New York. We use text-mining to collect social network data from local newspaper archives, then use those
data to construct municipal HVHF policy networks. Municipal anti-HVHF PEs appear more successful
when they operate in less cohesive networks, act as bridges to relative newcomers to the governance
network, and have a larger number of network connections. Pro-HVHF PEs appear more successful when
they can forge high-value connections to key decision makers. Policy entrepreneurs on both sides of the
issue are more successful when they have a greater number of sympathetic coalition partners.
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Introduction

In 2008, when New York’s Governor Paterson imposed a moratorium on a new
oil and gas production technique called high-volume hydraulic fracturing (HVHE),
or “fracking,” few could have predicted that seven years later the moratorium would
still be in place and that Paterson’s successor, Governor Cuomo, would impose a
state-wide ban on the practice. Just as surprising was the intensity, diversity, and lev-
el of organization of interests that mobilized in response to HVHF in many New
York municipalities. Local HVHF advocacy is increasingly attracting the attention of
scholars and policymakers. This paper explores how social network features affect
local HVHF policy entrepreneurs’ ability to secure the policies they champion.

HVHE is a technique for hydrocarbon extraction that has recently boomed in
the United States. It targets shale plays, expansive underground rock formations
that contain pockets of natural gas and oil. The United States possesses roughly
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750 trillion cubic feet of shale gas and oil (U.S. EIA, 2011). Over 2010-13, oil
yields from U.S. shale resources tripled, largely because of HVHF (Dimick, 2014).
Today, production from shales is responsible for nearly 40 percent of the nation’s
natural gas production; this figure is expected to exceed 50 percent soon (U.S.
EIA 2012, 2013).

HVHEF is controversial, largely because of its potential adverse environmental
consequences. Drilling is water intensive, requiring 4-9 million gallons per well
(Dillon, 2012). The drilling process involves injecting pressurized liquid under-
ground; a small percentage of the liquid may contain toxins, such as benzene,
which could threaten water resources and public health. Spills have been linked to
deaths of fish, amphibians, and farm animals (Rahm, 2011). HVHF also generates
heavy vehicle traffic and air and noise pollution. Equipping one well requires
roughly 77 tractor trailer loads; operating it may require 1,340 delivery truck loads
(Gottlieb, 2010).

New York is one of six states that has installed a moratorium on HVHF or related
practices, and one of two to ban HVHF. Some argue that Cuomo’s decision was effec-
tively made for him by a proliferation of municipal anti-HVHF policies that collective-
ly made about 63 percent of the state’s land area overtop the Marcellus Shale, the
world’s largest unconventional natural gas reserve (Pierce, Coleman, & Demas, 2011),
off limits to drilling (Casler, 2014). Between 2008 and 2012, cities, towns, and villages
in New York passed at least 357 local policies or resolutions concerning HVHF and
related land uses (see Walsh, Bird, & Heintzelman, 2015; Zirogiannis, Alcorn, Piepen-
burg, & Rupp, 2014).

Opposition to HVHF was neither uniform nor uncontested. Municipalities passed
nearly 50 pro-HVHF resolutions and policies, and many experienced bitter conflicts
between anti- and pro-HVHF interests. Some municipalities in New York’s Southern
Tier, where pro-HVHF sentiment is strong and economic malaise is widespread,
responded to the recent ban with threats of secession (Susman, 2015). Polls in New
York suggest an electorate evenly divided on HVHF’s desirability (Quinnipaic Uni-
versity, 2012; Trotta, 2011). Nationwide, the trends of municipalities attempting to reg-
ulate HVHF and residents battling over this activity are becoming more common
(Spence, 2014). Since New York has experienced more local HVHF policymaking than
any other state, we use its experience to explore dynamics of municipal-level policy
entrepreneurship.

An original survey of New York municipal officials, social network analyses of
data from 931 local newspaper articles, and an original database of HVHF municipal
policies allow us to investigate the influence of a local policy entrepreneur’s network
on her efficacy in securing desired policy outcomes. We analyze networks of individ-
uals involved in municipal HVHF policymaking in New York, tracing relationships
among town supervisors, city planners, citizen activists, oil and gas company lobby-
ists, and many others. As an example, Figure 1 maps one of the 56 governance net-
works we study, depicting the array of actors (nodes) involved in HVHF governance
in the town of Ulysses. The size of each node is scaled proportional to the number of
ties the node has to others (degree centrality). Policy entrepreneurs (PEs) favoring
and opposing HVHF are indicated by a black diamond and white diamond,
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Figure 1. HVHF Governance Network in the Town of Ulysses, NY.
Notes: Nodes are scaled by degree centrality. The white diamond is the anti-HVHF policy entrepre-
neur and the black diamond is the pro-HVHF policy entrepreneur. Nodes with the same shading as
the entrepreneur (e.g., also white or also black) are actors whose affiliations suggest they are likely to
support the policy entrepreneur’s advocacy.

respectively. Other nodes with the same shading are individuals who, based on their
affiliations, are likely to be supportive of the PE’s advocacy.

Actors in the Ulysses HVHF governance network seem to be clustered roughly
into four connected subgroups. In the center-left of the map there is a large cluster of
actors. Both the anti-HVHF PE (white diamond) and pro-HVHF PE (black diamond)
is located within this cluster. Node size, which scales with degree centrality, suggests
that the pro-HVHF PE has few connections to others in the network. Additionally,
the pro-HVHF PE is located far from the black squares (at the center-top of the map),
which represent actors who may be supportive of pro-HVHF efforts. (Node location
is based on the average number of relationships that separate actors.) In contrast, it
appears that the anti-HVHF PE is a central, highly connected actor who is situated
near potential allies. It may thus be no coincidence that Ulysses passed an anti-
HVHEF policy but did not adopt any pro-HVHF measures. In this article, we explore
whether and how network attributes like centrality and connectivity impact a PE’s
advocacy efficacy.

Overall, our analysis finds that municipal-level anti-HVHF PEs appear more suc-
cessful when they operate in less cohesive networks, can loop new actors into policy
debates, and have a larger number of network connections, while pro-HVHF PEs are
more successful when they can forge high-value connections to key decision makers.
Policy entrepreneurs on both sides of the issue are advantaged by larger coalitions of
sympathetic allies, though this finding is stronger for pro-HVHF PEs.
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Background

Policy entrepreneurship is the phenomenon wherein certain actors expend large
amounts of time, energy, and resources trying to secure a preferred policy outcome
and often have a significant influence on policy processes (Kingdon, 1984; Mintrom
& Norman, 2009). Policy entrepreneurs appear to have played a critical role in local
HVHEF policymaking in New York. Media accounts highlight how actors like Ithaca-
based lawyers Helen and David Slottje traveled from town to town, advising officials
on how to use land use authorities to prevent HVHF (Mufson, 2014). Local elites
commented on the countervailing influence of pro-HVHF groups that encouraged
municipalities to pass HVHF-supportive resolutions.' The New York case thus offers
a unique opportunity to tackle unanswered questions about policy entrepreneurship
amidst contention.

The Marcellus Shale contains 84 trillion cubic feet of undiscovered, technically
recoverable natural gas and spans 20,569 square miles beneath New York, mostly in
an area near the Pennsylvania border called the Southern Tier (Esch, 2012; Pierce
et al., 2011). Some projections suggest that HVHF could create more than 54,000 jobs
over the next 30 years in New York and annually increase state and local revenues
by $32-126 million (Rugh, 2012). Around 2005, Southern Tier landowners began
signing oil and gas leases; roughly 40-60 percent of land in the region was at one
point leased for HVHF (Jacquet & Stedman, 2011).

Most of those leases never yielded profits. In 2008, the governor imposed a mor-
atorium on HVHF, with the aim of giving state regulators an opportunity to tailor oil
and gas regulations to HVHF (Executive Order 41, 2010). The moratorium was
extended multiple times by gubernatorial or legislative order, and in December 2014,
Governor Cuomo announced the ban (Sadasivan, 2014).

New York’s protracted regulatory process created a policy space in which advo-
cates and opponents of HVHF proliferated. More than 200 anti-HVHF groups formed
(NYAF, 2013). Pro-HVHF groups also formed, often founded by landowners who
had signed or wanted to sign leases (Esch, 2013; Jacquet & Stedman, 2011). Initially,
advocates sought to influence the state review process. However, its sluggishness led
them to redirect their efforts toward the state’s cities, villages, and towns, enabled by
New York’s status as a strong home rule state (Kenneally & Mathes, 2010).

A groundswell of local policymaking began. Jurisdictions passed moratoriums
of varying lengths, bans, zoning revisions, and resolutions supporting and opposing
HVHEF. Across New York, conflict over whether localities should prohibit versus
encourage HVHF created “divisions between residents, residents and farmers, [and]
farmers and other landowners . .. [that] threaten[ed] to tear apart the communit[ies]”
(Crean, 2013).

HVHEF became and remains a highly politicized activity in New York. Advocates
who viewed the industry as a source of economic revitalization clashed with those
concerned with HVHF’s environmental and public health costs. Their battles played
out against a backdrop of pervasive uncertainty about HVHF’s consequences. This
context, combined with a vacuum of state regulation, engendered advantageous con-
ditions for municipal-level policy entrepreneurship.
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Theory

The literature offers numerous descriptions of PEs and entrepreneurship (e.g.,
Mintrom & Vergari, 1998; Roberts & King, 1991; Weissert, 1991), many of which con-
tain similar themes, such as advancement of innovative policy proposals, use of
expertise and persuasion to sway decision makers, and development of supportive
coalitions. We follow Kingdon's (1984) seminal conceptualization, which describes a
PE as constantly alert for opportunities to convince the public that the PE’s pet issue
is a societal concern, that this concern can be best addressed via the policy solution
the PE favors, and that political decision makers should address the issue immedi-
ately. The main features that distinguish PEs from other policy advocates is dogged
persistence in pursuit of their cause (Guldbrandsson & Fossum, 2009; Oborn, Barrett,
& Exworthy, 2010; Sink, 1991; Weissert, 1991) and active intervention at multiple
junctures of the policy process where they perceive an opportunity for influence
(Bardach, 1977).

Intuitively, a PE’s efficacy would seem greater if the PE is well-connected within
the relevant policy community. A PE’s success appears linked to her ability to gather,
centralize, and shape information, and disseminate that information to policy partici-
pants (Braun, 2009; Christopoulos, 2006; Skok, 1995). PEs develop policy innovations
(Font & Subirats, 2010; Huitema & Meijerink, 2010; Roberts, 1992) by creatively
recombining policies from different jurisdictions or knowledge realms (Garud,
Hardy, & Maguire, 2007; Weissert, 1991). Indeed, there is a relatively ubiquitous
argument that successful PEs draw resources from peer and/or professional net-
works, or create such networks to advance policies (e.g., Christopoulos, 2006; Min-
trom, 1997; Mintrom & Norman, 2009; Oliver, 2006). Some scholars have evaluated
these claims empirically, exploring whether PEs who gain resources from networks
are more successful (where success is the adoption of preferred policies, or consider-
ation of such policies by governing bodies) than those who do not. For example,
Mintrom and Vergari (1998) found that when PEs are more deeply embedded in
state-level policy networks, they are more successful at convincing state legislatures
to adopt school choice reform. Balla’s (2001) work revealed that when state insurance
commissioners participate in interstate professional organizations, they are more
likely to convince state lawmakers to adopt model HMO legislation.

While valuable, this research has minimally tapped into burgeoning theory and
increasingly sophisticated methods used to study social networks (e.g., Lubell,
Scholz, Berardo, & Robbins, 2012). The ways existing studies operationalize network
connectivity, such as membership in organizations that facilitate peer communica-
tion, are often rudimentary. They ignore potentially relevant aspects of the networks
themselves and minimally explore the mechanisms by which network membership
matters.

A handful of scholars have explored these mechanisms. Braun (2009) inferred
from an analysis of a carbon trading program that networks of colleagues and
experts best serve PEs when they allow entrepreneurs to access key information
before their peers. A study of health services in London found that a successful PE
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acted as a bridge and linking agent among multiple issue-specific policy networks,
and, by encouraging multiple communities of practice to attend to the need for a
more coordinated health strategy, was able to open a window for policy change
(Oborn et al., 2010).

These investigations are often case-based and qualitative, although there are
notable exceptions. Ingold and Varone (2011) used social network measures of struc-
tural equivalence and density to identify members of the Swiss climate policy sub-
system and its coalitions, and employed betweenness centrality and reputational
power to identify inter-coalition brokers. Christopoulos (2006) analyzed political
entrepreneurship in a debate over European Union rules, mapping networks and
quantitatively testing hypotheses about PE strategies. Ingold and Christopoulos
(2015) differentiate between PEs and policy brokers by re-analyzing the Swiss and
EU data and identifying actors scoring highly on social network metrics linked to
these roles. While valuable, these studies focus on just a few cases and thus may
have limited generalizability. Policy scholarship lacks cross-sectional analyses that
use social network analytics to understand how networks affect PE behaviors and
advocacy outcomes. This research addresses that gap.

We theorize that a PE’s advocacy efficacy is mediated by a governance network’s
structure and the relative position of actors in the network. Network structure, or the
overall distribution of relationships within a community of connected individuals,
influences behavioral patterns of embedded agents (Burt, 2000; Granovetter, 1985;
Jackson, 2008; Knoke & Yang, 2008; Moreno, 1934). Network position affects the
capacity of actors to form advantageous relationships (Gargiulo & Benassi, 2000;
Kenis & Knoke, 2002), pursue entrepreneurial opportunities (Hoang & Antonic,
2003), and organize collective endeavors (Nguyen Long, 2015; Strang & Soule, 1998).
Drawing on policy entrepreneurship and network science theorizing, we test four
hypotheses:

1. PEs with more direct connections to others in municipal HVHF governance net-
works will be more likely to secure adoption of the HVHF policies they
support.

2. Anti-HVHF PEs will be advantaged by the ability to draw new actors into the
policy process, but this capacity will disadvantage pro-HVHF PEs.

3. Anti-HVHF PEs will be more successful in securing preferred policies when
embedded in less cohesive HVHF governance networks, but pro-HVHF PEs
will be more successful when embedded in more cohesive networks.

4. PEs who leverage larger sympathetic coalitions will be more likely to secure
adoption of the HVHF policies they support.

Hypothesis 1: Degree Centrality Facilitates Policy Entrepreneurship

Hypothesis 1 links network position with theorizing about PEs’” engagement in
strategic information dissemination (Braun, 2009; Skok, 1995). A crucial function of
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PEs is to deliver information to decision makers who need guidance in making sense
of ambiguous policy problems (Kingdon, 1984; Zahariadis, 2014). This task necessi-
tates connections to decision makers, policy experts, and other actors with critical
insight.

We hypothesize that PEs with more direct connections to other members of local
HVHEF governance networks are better able to connect policymakers with actors pos-
sessing policy-relevant information. The number of direct connections that a PE has
within a network speaks to her ability to mobilize public concern and increases the
likelihood that she has access to decision makers. Well-connected PEs have better
information about the receptivity of different economic and societal sectors to HVHF
policymaking and can shape their campaigns to maximize support. This hypothesis
evaluates empirically an assumption made in many applications of social network
analysis to policy entrepreneurship: that PEs possess high network centrality (Chris-
topoulos, 2006; Christopoulos & Ingold, 2014; Ingold & Christopoulos, 2015).

Hypothesis 2: High Power Centrality Benefits Anti-HVHF Advocates, but
Disadvantages Pro-HVHF Advocates

We propose that anti-HVHF PEs will be advantaged by drawing new actors into
the policy process, since these new actors bring information, strategies, and resources
necessary to disrupt the status quo. PEs structurally positioned to loop in these actors
will have high power centrality (Bonacich, 1987); that is, they will have many connec-
tions to actors who themselves have poor network connectivity.

The contrasting argument about pro-HVHF advocates operationalizes a notable
feature of New York’s pro-HVHF movement. Observers in New York have argued
that many pro-HVHF resolutions were passed by municipalities quickly, with mini-
mal public input (e.g., Campbell, 2015). We hypothesize that pro-HVHF PEs are best
served by connections to status quo power brokers in municipalities who could use
their positions of power (e.g., as town supervisors or village trustees) to stifle anti-
HVHE efforts, and who could agree among themselves to pass HVHF-supportive
measures. We expect that successful pro-HVHF PEs will have many ties to well-
connected municipal actors, meaning that the PE’s own power centrality should be
relatively low.

Hypothesis 3: HVHF Opponents Are Advantaged by Weak Network
Cohesion; Proponents Benefit from Cohesion

The cohesiveness of networks is a critical determinant of the opportunity struc-
tures that network members face (Burt, 2001; Cook, Emerson, Gillmore, & Yama-
gishi, 1983; Ibarra, 1995). The expectation that a less cohesive network will advantage
an anti-HVHF PE but a pro-HVHF PE will be better served by a more cohesive one
flows from observed differences in the policy actions that they pursue.

Anti-HVHF PEs tried to convince municipalities to limit or prohibit HVHFE. This
action constituted a significant change in the status quo in most cases. While land
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use regulation is traditionally a municipal responsibility, using this power to affect
drilling was novel; oil and gas regulation was normally the state’s provenance. Some
municipalities did not have zoning regulations and had to establish them to prohibit
HVHE. The status quo of deference to state decision making not only had inertia, but
also aligned with the pro-business, pro-growth interests that tend to dominate local
government (Schneider & Teske, 1993a, 1993b).

To disrupt the status quo, anti-HVHF PEs needed new ideas (e.g., the notion of
using zoning to regulate HVHF) and new resources (e.g., expertise to construct a zon-
ing law), and required new sources of support for this tack or new strategies to build
support in the community. They may have sought or been motivated by outside
experts who could provide information about the dangers of HVHF. PEs may have
purposefully formed ties to anti-HVHF advocates in other communities to learn how
they were addressing HVHEF. In both cases, these individuals would represent new,
relatively unconnected elements in the local HVHF governance network. The structur-
al signature of this flux in preferences, people, and ideas is a lack of network cohesion.

In contrast, the media frequently portrayed HVHF supporters as long-time resi-
dents trying to save their municipality from economic decline (e.g., Richards, 2014).
In championing this cause and in defending the status quo pro-growth orientation of
local government, we anticipate that pro-HVHF PEs would find most facilitative a
community structure that offers solidarity, supportive relationships, and a sense of
shared identity. A cohesive network offers those benefits (Alguezaui & Filieri, 2010;
Coleman, 1988; White, Owens-Smith, Moody, & Powell, 2004). Additionally, highly
cohesive networks tend to be difficult to penetrate and resistant to outside interven-
tions (Sandefur & Laumann, 1998), potentially making them more difficult for anti-
HVHF PEs to maneuver.

Hypothesis 4: Larger Sympathetic Coalitions Facilitate Entrepreneurial Success

Social networks may shape and channel conflict between opposing interests (Ste-
venson & Greenberg, 2000; Uzzi, 1997). The extent to which conflict impacts policy
advocacy may be mediated by a governance network’s composition. Here, we argue
that PEs who leverage larger sympathetic coalitions will be more likely to secure
adoption of the HVHF policies they support.

Policy entrepreneurship scholarship almost universally emphasizes the impor-
tance of garnering support and obtaining resources from stakeholders and constitu-
ents (e.g., Christopoulos, 2006; Font & Subirats, 2010; Mintrom & Norman, 2009;
Mintrom, Salisbury, & Luetjens, 2014). Coalitions allow advocates to share informa-
tion and pool resources and give a PE access to these assets (Font & Subirats, 2010).
They expose the PE to different perspectives and help her learn how to tailor her
proposals and strategies to actors with diverse interests (Mintrom et al., 2014). Sup-
portive norms develop among members as they interact (Burke, Fournier, & Kislaya,
2006; Gradstein & Schiff, 2006).

Not only do allies offer resources, but teaming up with allies allows PEs to redis-
tribute risk (Christopoulos, 2006; Hoang & Antonic, 2003), build prestige (Wellman,
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1983), and access key decision makers (Botterill, 2013). Thus, we expect that more
successful anti-HVHF PEs operate in networks with a larger proportion of anti-
HVHEF activists, while pro-HVHF PEs should be advantaged by networks with more
of oil and gas interests and members of landowner groups.

Methods

We next describe our survey that identified local HVHF PEs, our use of local
newspaper articles to construct municipal HVHF governance networks, the original
dataset of HVHF policies that provides our outcome variable, and the social network
metrics used to test the hypotheses.

Survey Administration

In 2014, we administered a 40-item postal survey to clerks in all New York
municipalities (n = 1539) except New York City.” The survey investigated local poli-
cymaking on and perceptions about HVHF and elicited names and other information
about PEs in local HVHF policymaking.

We surveyed municipal clerks because they take minutes at public meetings
and are involved in many aspects of local government, and thus are positioned to
know about local political affairs (Schneider & Teske, 1992, 1993a, 1993b; Teske &
Schneider, 1994). Survey administration followed Dillman’s Tailored Design
Method (Dillman, Smyth, & Christian, 2014) and yielded a 31 percent response
rate.

Non-Response Bias. Supporting Information Table Al reports f-tests evaluating the
differences in means of potential covariates of survey response between respond-
ing and nonresponding municipalities. Response was more likely among towns
(31 percent of responsive jurisdictions) and villages (32 percent) than cities (21
percent); municipalities with a larger proportion of citizens with a high school
diploma or equivalent and owning rather than renting; and municipalities with
lower population densities, smaller populations, and less electoral support for
President Obama.

Policy Entrepreneur Identification

The survey asked respondents whether, since 2008, anyone in the jurisdiction
had pursued at least one of 10 activities drawn from the PE literature, including ask-
ing local leaders to learn, gather information, or make other government officials
aware of local sentiment about HVHF; or doing things to get local leaders’ attention,
like contacting the media. The specific text is in the Supporting Information
Appendix.

A respondent could name one individual most active in trying to get the munici-
pality to pass resolutions or policies limiting HVHF and one most active in trying to
get the municipality to pass resolutions or policies facilitating HVHF. Entrepreneurs
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who opposed HVHF were reported in 108 municipalities, while entrepreneurs sup-
porting HVHF were reported in 57. Not all respondents named the entrepreneurs
they described. Seventy anti-HVHEF and 37 pro-HVHEF PEs were clearly identified
(65 percent of each group) in 76 municipalities, though ultimately a smaller number
was analyzed due to data constraints (see below).

Respondents nominated individuals active as PEs during 2008-14, but the
policy passage outcome variable described below spans 2008-12. This discrepan-
cy does not pose a major problem. Survey respondents indicated the years in
which PEs they identified were active. Of the 56 anti-HVHF PEs in the dataset,
only seven were exclusively active in 2013-14 (about 12 percent). Of the 35 pro-
HVHEF PEs, only four were exclusive to that period (about 11 percent). When the
t-tests in Table 1 are run on a dataset that drops the municipalities with these
PEs, the results are substantively equivalent. The regression results in Table 2 are
similar, though not identical.’

Policy Dataset

The outcome variable is a binary indicator of whether a municipality passed at
least one anti-HVHF or pro-HVHF policy, 2008-12. The passage of such policies is
the assumed goal of PEs and offers a measure of success independent of survey
respondents’ assessments.*

In 2013, we began documenting and collecting full texts of HVHF policies passed
by New York municipalities since the start of the state’s moratorium. We compiled
policy data from the nonprofits Frac Tracker and Food and Water Watch (FWW), the
pro-HVHF Joint Landowners Coalition of New York (JLCNY), and the grassroots
Keuka Citizens Against Hydrofracking. Every 3-6 months, the team checked for
updates to these sources and supplemented them by performing internet searches
for local news articles documenting HVHF policy passage.

When at least two sources documented passage of a policy, we considered it
verified. If only one source indicated passage, we submitted a public information
request to the municipality to verify its existence. FWW and JLCNY often listed
municipalities without their type (e.g., town vs. village), and many towns in New
York share names with villages. Thus, we queried all same-name towns and vil-
lages identified by those sources to determine which had passed policies.

For 2008-12, we identified approximately 287 anti-HVHF policies, 47 pro-
HVHEF policies, and 13 neutral policies passed by 218 different New York munici-
palities.” Anti-HVHF policies include laws and ordinances that sought to limit or
ban HVHF, including policies seeking to mitigate or prevent damage to roads
from HVHF-associated heavy truck traffic and resolutions expressing concern
about HVHF’s negative consequences. Pro policies included resolutions of sup-
port for HVHEF, resolutions requesting that municipalities defer to state regula-
tion, and resolutions calling for the state to issue HVHF permits. Neutral policies
were miscellaneous other actions without discernable valence. Among the
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municipalities analyzed here, 27 passed at least one anti-HVHF policy and 6
passed at least one pro-HVHEF policy.

HVHF Governance Network Ouverview

To construct HVHF governance networks for the municipalities with named
PEs, we extracted the names of actors who participated in HVHF-related events
reported on by local newspapers. Online newspaper archives were queried for 13
HVHF search terms, and the resulting articles collected.® Local newspaper accounts
are good sources for governance network data because they tend to focus on public
meetings, hearings, and debates.

Newspaper Selection

We collected data from 64 local newspapers’ identified via a three-part search
protocol. In Part 1, we obtained from the media database Cision listings of print
newspapers based in each New York county. We excluded newspapers that lacked
URLs and special interest newspapers, then eliminated community and weekly
(rather than daily) papers unless they were the only outlets remaining for a county.
We eliminated papers obviously lacking online archives through 2008. If a county
had more than one eligible newspaper at this point, we selected the one without sub-
scription fees; if both had fees, we selected the newspaper with a higher Cision
“influencer” score.

Residents may read papers from neighboring areas and the prominence of a
municipality likely affects its coverage in a county-wide paper, with smaller munici-
palities underrepresented. Thus, in Part 2, we contacted the municipalities to find
out their newspapers of record. We retained for analysis newspapers with URLs and
archives going back to 2008. Finally, since media markets overlap, in Part 3 we per-
formed internet searches for each municipality’s name, state, and the term
“newspaper,” and added any new non-national newspaper with an online archive
(2008 forward) identified in the first 20 search engine hits. The total number of news-
papers per municipality ranged from one to five; the mode was three.

Inferring Network Ties and Building Networks

To identify the HVHF governance networks in each municipality, we used the
qualitative analysis program NVivo to filter the articles by the municipality with
which each paper was associated. Next, we filtered the articles manually to isolate
articles providing accounts of HVHF-related events (e.g., hearings, public meetings,
rallies) occurring in the municipality or involving people from the municipality. We
excluded articles that predominantly featured general reporting on HVHF, national-
level HVHEF events, and elections and electoral candidates. We also excluded opinion
pieces, letters to the editor, and editorials, as well as articles that reported on multi-
ple events (e.g., event calendars). We took excerpts from articles wherein details



14 Policy Studies Journal, 00:00

about a local HVHF event were embedded in a larger text. Each article was inspected
by at least two researchers. The average number of usable articles per municipality
was roughly 17 (standard deviation: 24); the average number of nodes per network
was approximately 59 (standard deviation: 62).

We employ an event-based strategy for eliciting networks (Danowski, 2010;
Davis, Gardner, & Gardner, 1941). This strategy identifies relationships between net-
work members via their joint participation in an event and is common in network
analysis of archival texts (Freeman & Romney, 1987, Knoke & Yang, 2008). The
appearance of an actor in an article signals the individual’s engagement in the
HVHEF policy process. The actor’s concurrent participation in an event with another
individual mentioned in the article is counted as a connection, or tie, to that person.

Network statistics are calculated differently on the basis of the directionality—
the relationships that we document are undirected—and weights can be assigned to
relationships (Knoke & Yang, 2008). Relationships may be weighted in terms of con-
tent, for example, based on whether they are collaborative or antagonistic, or by
form. Relationship content is likely to influence whether two actors work together. A
PE embedded in a network with more contentious ties should generally face more
opposition and thus may struggle to achieve her policy goals; this is the premise of
hypothesis 4. However, antagonism between actors is not absolutely determinant of
behavioral outcomes. For example, under certain conditions, actors on opposing
sides of an issue may work together, as per structural balance theory; the enemy of
one’s enemy may be a friend.

In this study, there are practical reasons not to weight ties by content. The
articles sometimes did not provide detail sufficient to characterize relationships. In
some cases, the nature of an actor’s ties to others in the HVHF policy arena appeared
to vary across events. For example, landowners pursuing oil and gas leases often
appeared to have harmonious ties with representatives of the oil and gas industry
when testifying about the opportunities offered by HVHF at state hearings, but
opposed them at local public meetings where mineral rights and lease terms were
discussed. Moreover, categorizing actors as opposing or supporting HVHF would
have been an oversimplification in some cases. Actors sometimes espoused nuanced
views on HVHEF, such as tentative interest in its local economic benefits tempered by
concerns over potential damage to infrastructure. Other actors purposively remained
neutral while still others experienced shifts in opinion. With these issues in mind, we
weighted ties not by content, but by frequency (the number of times two actors co-
occur in an article). Presumably, the more frequently two actors interacted, the great-
er the opportunity of information transfer and for negotiating positions and
preferences.

We used Stanford’s Name Entity Recognizer (NER) to identify the names, orga-
nizational affiliations, and occupations of network participants (nodes). In addition
to the 3,332 nodes identified by the NER, the program identified 132 organizations
represented by unnamed individuals. We used a two-step process to match organi-
zations to nodes. We first surveyed the entire set of networks. When an unaffiliated
organization in Network A appearing in year X was featured in a different Network
B for the same year, the B node was assigned to the unaffiliated organization in A.
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Figure 2. Successful and Unsuccessful Anti-HVHF Policy Entrepreneurs (Left) and Pro-HVHF Policy
Entrepreneurs (Right).

Second, we searched webpages and electronic records to identify best guesses of the
identities of individuals representing remaining unaffiliated organizations.®

Case Selection

Seventy-six municipalities were considered for analysis because survey respond-
ents clearly named at least one PE. Ultimately 56 municipalities were analyzed; all
contained anti-HVHF PEs and 35 contained pro-HVHF PEs. Nine municipalities
were excluded because fewer than three news articles documented local discussion
of or activities associated with HVHF, and the articles discussed HVHF events pri-
marily occurring nonlocally and/or substantially involving nonlocal actors. Nine
municipalities were excluded because their newspaper texts yielded fewer than 10
nodes, suggesting a potentially significant missing data problem. One municipality
was excluded because a subscription to an associated newspaper was prohibitively
costly.

All but one municipality overlays the Marcellus and/or Utica Shale and they
range over 28 counties; see Figure 2 and Supporting Information Table A2. Moran’s 1
was used to evaluate whether the spatial distribution of successful PEs appears non-
random, thus potentially warranting spatial controls in statistical analysis. For anti-
HVHE PEs, the test statistic was —0.02 (p <0.49), indicating that we cannot reject the
null hypothesis of no spatial autocorrelation. For pro-HVHF PEs, the statistic was
0.21 (p <0.07),” suggesting that there may be a nonrandom pattern in the distribution
of outcomes. However, the statistic is below 0.3, a commonly accepted threshold
above which statistical corrections for spatial autocorrelation are warranted (O’Sulli-
van & Unwin, 2010). Also, this value is produced by just six cases of pro-HVHF suc-
cess, and correlations using small numbers are inherently unreliable. Thus, we do
not apply statistical corrections.

We found anti-HVHF PEs in approximately 48 percent (n = 27) of the municipal
HVHEF governance networks, and pro-HVHF advocates in about 43 percent (n = 15).
These rates may suggest that the networks are incomplete. We justify including
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networks in our sample that do not feature named PEs, from municipalities where
survey respondents did name PEs, because we assume that the PEs there are either
unconnected to the network or connected in low-profile ways.

The question of why not all PEs appeared in the media-based networks is impor-
tant. All network elicitation strategies are susceptible to some form of bias. As Yi and
Scholtz (2015) observe, media reports tend to focus on relatively “high profile” or
established actors. This implies that media-based networks are likely to capture
actors traditionally linked to politics and governance, such as politicians, bureau-
crats, and industry leaders, and may be less likely to cite individuals new to political
circles. However, when policy issues cross a certain threshold of public attention,
media coverage tends to become more inclusive, also documenting the participation
of lesser-known actors (see Yi & Scholz, 2015). Since HVHF is a contested issue with
many different aspects that concern many different stakeholders, we suspect that the
local news coverage from which we infer network participants may tend toward
greater inclusivity—but still only captures individuals who engaged in HVHF advo-
cacy in public venues. It is possible that, where named PEs did not appear in the
texts, PEs engaged in more low-profile advocacy in more private forums. Thus, the
networks we analyze may be relatively complete for advocacy that rises above a par-
ticular threshold of publicness.

Analysis

We analyze anti- and pro-HVHF PEs separately because we assume that they are
best served by different resources and strategies, and that there may be systematic
socioeconomic or political differences between municipalities that offer fertile ground
for anti versus pro advocates. Supporting Information Table A3 indeed suggests that
there are many statistically significant differences between municipalities that only
contain an anti-HVHEF PE versus those with both a pro- and an anti-HVHF PE.

We use t-tests and multivariate regression to evaluate the hypotheses. t-tests
enable us to assess whether network variables have significantly different values in
municipalities where PEs experienced more or less success, but do not allow evalua-
tion of the impact of other covariates. We use t-tests rather than regression to evaluate
hypotheses 1 and 2 because positional network data (degree and power statistics) are
available only for the subset of governance networks wherein PEs were found (n = 27
for anti-HVHF PEs and n = 15 for pro-HVHF PEs)."” Applying maximum likelihood
estimation to such small samples can be problematic; Long (1997) suggests including
at least 10 cases per parameter. Moreover, we would be unable to include both degree
and power centrality in the same regression because they are highly correlated.'!

We have more extensive data on network structure. Thus, to test hypotheses 3
and 4, we use logistic regression and include additional variables alongside network
terms as we evaluate the latter’s influence on municipal adoption of anti- and pro-
HVHF policies; see Table 2. This analysis explores whether network-driven aspects
of policy entrepreneurship significantly help predict policy adoption while control-
ling for other factors whose influence on adoption are fairly well established.
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Certain socioeconomic, political, and demographic variables frequently help
explain which jurisdictions adopt policy innovations (see Berry & Berry, 1990). A
few studies have specifically investigated the covariates of HVHF policy adoption by
New York municipalities (Barnes, 2013; Walsh et al., 2015; Zirogiannis et al., 2015).
The variables in Supporting Information Tables A1l and A3 have precedent in the
policy adoption literature generally and the New York studies specifically. We evalu-
ated the statistical significance of these variables in bivariate regression, then selected
for inclusion in multivariate modeling those with high p-values and/or a strong the-
oretical justification. Data are from the 2000 Census unless otherwise noted.

Contestation is a variable indicating whether a PE encountered opposition in a
municipality from another PE with opposing preferences regarding HVHF. There
are no municipalities with pro-HVHF PEs that do not also contain anti-HVHF PEs.
In 21 municipalities, the anti-HVHF PE did not face a named opponent, and in 35
there were opposing entrepreneurs.

The Democrat to Republican voting ratio is the ratio of the percentage of voters
who supported the Democratic presidential candidate in 2008 and 2012 (averaged) to
the percentage of voters who supported the Republican candidate (Naigles, 2014).
The vote share for villages was assumed identical to the vote share of the surround-
ing town.'? Extent of Democratic partisanship has been used as a proxy for extent of
environmental concern (Krause, 2011; Lubell, Feoick, & de la Cruz, 2009; Sharp,
Daley, & Lynch, 2011). We expect that larger ratios will be associated with greater
likelihood of a jurisdiction adopting an anti-HVHF policy, consistent with findings
from previous studies of HVHF policy adoption in New York, and with a lower like-
lihood of adopting a pro-HVHE policy.

High school is the percentage of citizens with a high school diploma or equivalent
by 25. A more educated citizenry is consistently associated with adoption of policy
innovations generally (Berry & Berry, 1990) and environmental policies specifically
(Opp, Osgood, & Rugeley, 2014). We expect that municipalities with more educated
citizens will be more likely to adopt an anti-HVHF policy and less likely to adopt a
pro-HVHEF policy, as found in all three New York studies.

Population is the number of citizens in the municipality. Larger jurisdictions tend
to be more likely to adopt policy innovations because they have greater resources
and capacity (Shipan & Volden, 2008; Walker, 1969). We expect that larger jurisdic-
tions will be more likely to adopt pro- and anti-HVHF policies. Population density
measures an area’s rurality (rural areas have lower population densities; see Lane,
1994) and, relatedly, its amenability to oil and gas drilling. Extractive operations are
easier to site in open land, unhampered by constraints posed by infrastructure."
More rural areas should be more likely to pass pro-HVHF policies because they
stand to reap the greatest economic benefits from drilling. Walsh and coauthors
(2015) do not find a relationship between population density and anti-HVHF policy
adoption, but Barnes (2013) and the Zirogiannis team (2015) (in some specifications)
find that less densely populated municipalities are slightly less likely to adopt
HVHEF prohibitions.

Unemployment rate is a measure of the jurisdiction’s economic health. We focus
on unemployment because the job opportunities offered by HVHF are one of the
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industry’s selling points. Consistent with findings by Barnes and Zirogiannis and
coauthors, we expect municipalities with higher unemployment to be more likely to
adopt pro-HVHF measures.

Hypothesis 1: Degree Centrality Facilitates Policy Entrepreneurship

We operationalize the connectivity of a PE using degree centrality, a measure
which accounts for the number of connections held by a member of a network (a
node). Degree centrality captures a node’s popularity based on her number of con-
tacts in the network (Freeman, Roeder, & Mulholland, 1979). These direct connec-
tions facilitate the transfer of complex information (Hansen 1999; Reagans &
McEvily, 2003) and cultivate trust that helps smooth out misunderstandings that oth-
erwise might impede collective action (Coleman, 1988; Strang & Soule, 1998). We
adjust degree centrality for network size by subtracting average degree, the ratio of
the total number of relationships in a network to its total number of nodes.

Anti-HVHF PEs with higher size-adjusted degree centrality in their HVHF gov-
ernance networks are significantly more likely to secure the passage of an anti-
HVHF policy than those with lower size-adjusted degree centrality, supporting
hypothesis 1. However, there is no significant difference in size-adjusted degree cen-
trality for successful versus unsuccessful pro-HVHF PEs.

Hypothesis 2: High Power Centrality Benefits Anti-HVHF Advocates,
but Disadvantages Pro-HVHF Advocates

A PE’s level of influence depends in part on how connected the nodes in her
neighborhood are to others. We capture this connectivity using Bonacich’s power
centrality, or power. This measure weights degree centrality for the degree of all the
nodes in the target node’s neighborhood (Bonacich, 1987). A neighborhood is the set
of nodes to which an individual is directly connected. More power means that a PE
has a larger number of connections to less-connected nodes, and less power means
that a PE has a larger number of connections to more well-connected nodes.

This hypothesis is supported for anti-HVHF PEs, who are more successful when
they have significantly higher power, that is, they loop otherwise unconnected actors
into the network. The expectation that pro-HVHF PEs would be disadvantaged by
high power centrality, and better served by being well-connected to “insider” politi-
cal actors, is also supported; pro-HVHF PEs were significantly more successful when
they had low power.

Hypothesis 3: HVHF Opponents Are Advantaged by Weak Network
Cohesion; Proponents Benefit from Cohesion

Network cohesiveness can be measured using closure (see Burt, 2001). Networks
with greater closure have more highly connected nodes, that is, nodes that are direct-
ly connected or can be connected through a path (a series of relationships that link
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nodes to one another). Closure is measured by the proportion of triads present in the
network (Simmel, 1923). A triad is a network substructure wherein three nodes are
all connected to one another. Higher levels of closure indicate higher levels of cohe-
sion (Knoke & Yang, 2008).

This hypothesis is supported for anti-HVHF PEs. When closure is at its mini-
mum and all other variables are at their means, an anti-HVHF PE has a roughly 79
percent chance of securing the passage of an anti-HVHF policy. At the average value
for closure, this chance declines to 40 percent; at maximum closure, likelihood of
anti-HVHF PE success falls to 24 percent. For pro-HVHF PEs, the coefficient on clo-
sure is not signed as expected but also is not statistically significant.

Hypothesis 4: Larger Sympathetic Coalitions Facilitate Entrepreneurial Success

For anti-HVHF PEs, sympathetic supporters are other anti-HVHF activists, while
for pro-HVHF PEs, sympathetic supporters are actors affiliated with oil and gas com-
panies and members of landowner coalitions. The prevalence of these interests was
evaluated by designating nodes to occupational or social group affiliations (as
reported in newspaper texts'®), then calculating their proportions in the networks.

This hypothesis is supported for both types of PEs, although for anti-HVHF PEs
the p-value is marginal (0.099) and when the dataset excludes municipalities where
PEs were exclusively active in 2013-14, it becomes nonsignificant (p <0.30). Thus,
the anti-HVHF PE results should be interpreted with some caution. The estimates in
Table 2 suggest that having a larger proportion of the network composed of anti-
HVHF activists makes it more likely that the municipality will adopt an anti-HVHF
policy. Adoption likelihood is approximately 25 percent when the proportion of acti-
vists is at its minimum (zero) and all other variable are held at their means. This like-
lihood increases to 40 percent at the mean proportion of activists and 84 percent
when the variable is at its maximum. For pro-HVHF PEs, the likelihood of securing
a preferred (pro-HVHF) policy climbs from 0 percent when there are no oil and gas
interests in the network to 66 percent when this value is at its maximum.

Alternative Explanations

The results in Table 2 indicate that the non-network covariates do not effica-
ciously explain pro-HVHF policy adoption. In contrast, in the regression modeling
anti-HVHF policy adoption, education and population density are signed as
expected and statistically significant. Population size is also significant, though unex-
pectedly negative. Political partisanship, unemployment, and contestation are not
significant in either model.

Discussion

The analysis generally supports the hypotheses and provides insight into
how networks can enable or constrain PEs advocating for local HVHF policies.
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We posited that degree centrality facilitates PE advocacy and found support for
this argument among anti-HVHF PEs. We found support for the hypothesis that
higher power advantages anti-HVHF PEs, who should be more successful when
they can connect to new sources of information and support. We also found
support for the proposition that lower power should advantage pro-HVHF PEs,
whose advocacy often seeks to entrench the municipal policy status quo. We
expected that anti-HVHF PEs would be most successful in minimally cohesive
networks; this proposition was supported. Conversely, we expected that pro-
HVHF PEs would find highly cohesive networks facilitative; this hypothesis
was not supported. Finally, for PEs on both sides of the HVHF debate, having a
larger coalition of allied interests in the relevant municipal governance network
appears to increase the likelihood that a policy consistent with her views on
HVHF will be adopted by the municipality, though this result should be inter-
preted with some caution for anti-HVHF PEs.

The advantages that degree centrality brings anti-HVHF PEs affirms the intui-
tion that possessing numerous supportive relationships is helpful for policy advoca-
cy. The results also suggest that the ability to access and deploy novel, policy-
relevant information and resources is particularly important when PEs are seeking to
disrupt a policy equilibrium, encouraging a jurisdiction to take anti-HVHF action
that is largely unprecedented and which challenges the pro-economic development
interests that often dominate local government.

Power, the ability to loop weakly connected or unconnected nodes into the
HVHF governance network, is key for anti-HVHF PEs. Successful anti-HVHF PEs
appear to play a key role bridging between actors in the network and brokering the
exchange of information and organizational resources. In contrast, pro-HVHF PEs
seem most successful when they have lower power, which signals their association
with (and direct access to) well-connected nodes who hold sway in local decision-
making circles.

The argument that anti-HVHF PEs are best served by an influx of new ideas,
perspectives, and actors that can disrupt the status quo enough to pass path-
breaking policies also is supported by our finding that less network closure is signifi-
cantly associated with the adoption of anti-HVHF policies. However, network cohe-
sion does not seem to affect outcomes for pro-HVHF PEs. This may be because their
advocacy depends less on penetrating governance networks to bring new messages
about HVHF than on exerting direct influence on key decision makers.

Finally, we found support for the proposition that the size of the coalition of
sympathetic supporters is important for PE success, though this finding is stronger
for pro-HVHF PEs. Overall, this result is consistent with the finding of numerous
policy studies, particularly those connected to the Advocacy Coalition Framework
(Sabatier & Weible, 2007), that coalitions can be key in perpetuating policy stasis or
prompting policy change. It also is broadly consistent with an argument, associated
with narrative policy theories, that coalitions help shape discourse about contentious
issues such as HVHF, and that this discourse can meaningfully affect policy out-
comes (see McBeth, Jones, & Shanahan, 2014, generally, and Dodge & Lee, 2015, for
a discussion specific to HVHF in New York).
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Since this analysis considers one slice of time, it cannot speak to the direction of
causality. Anti-HVHF PEs may have been drawn to municipalities that already had
more fluid, diverse HVHF governance regimes, or their advocacy may actually have
created these conditions. Similarly, pro-HVHF PEs may have strategically picked tar-
gets where they already had preferential access to decision makers and a consensus
supporting HVHF was already established, or they may have fostered that consen-
sus and forged high-value ties. Entrepreneurship scholarship has forwarded both
arguments (e.g., Mintrom, 1997; Mintrom & Norman, 2009; Schneider & Teske, 1992,
1993a, 1993b; Sheingate, 2003; Teske & Schneider, 1994).

Conclusions

Policy entrepreneurship is unique in public policy scholarship in its focus
on individuals. Policy studies typically focuses on outside constraints and
events that act on participants in the policy process, or on the influence of
societal-level groups such as institutions and agencies. In contrast, policy entre-
preneurship views specific actors as agents for potentially game-changing out-
comes. This focus makes policy entrepreneurship scholarship particularly
complementary to network research, which investigates how individual-level
behavior shapes the group, and vice versa.

Methods for eliciting networks from media reports are gaining in sophistication.
Herein, we used a novel text-mining approach to construct 56 networks for cross-
sectional analysis. We developed this approach because, while networks are widely
recognized as critical in many policy processes, the application of network analysis
to policy studies is often frustrated by data deficits. By the time scholars recognize
that events are consequential for policy, it is often too late to gather data to recon-
struct social networks. Even if data can be collected contemporaneously, common
approaches such as surveys and interviews face biases from recall error, non-
response and selection, and instrumentation. Data constraints often lead scholars to
focus on focal individuals (egos) and their connections rather than on entire net-
works, but ego-based analyses likely miss important interplays that influence policy
outcomes (Knoke & Yang, 2008; Yi & Scholtz, 2015). Using local newspaper accounts
published concurrently with policy entrepreneurship, mining the texts for all actors,
and inferring network ties using principled inclusion criteria, we side-step many of
these challenges. The approach is replicable and can be relatively cheap. While jour-
nalism is not a precise mirror of society, the professional norms that guide journalists
arguably make news accounts more objective than some other potential sources of
network data, and also make these accounts relatively comparable across newspa-
pers. However, this approach also brings challenges.

Some municipalities are exposed to and covered in fewer news outlets than others.
Our approach captures most newspapers that are available to residents and host online
archives. To the extent that community events are covered in print-only or nonarchived
papers, we miss those data. The larger issue is that when there are few or no newspaper
articles documenting HVHF policy discussions in a municipality, it is not clear whether
this is due to limited coverage or actual lack of discussion. We assume that there is some
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threshold of salience above which HVHF discussion would merit coverage even in the
smallest of municipalities. We plan to probe this assumption using our full-text archive
of HVHF policies passed by New York municipalities to identify and explore cases
wherein HVHF policies passed but we find minimal newspaper coverage.

Another challenge lies in the variation in size of the networks under study. Met-
rics for extremely small networks are not comparable to those same metrics for net-
works with numerous nodes, since the likelihood of tie formation scales negatively
with size. The reality may be that the HVHF governance network in a municipality
is small. However, the constraints of our analytical tools mean that we must exclude
municipalities with very small networks from analysis.

The extent to which the social networks revealed by local news coverage map
onto the “real” networks involved in HVHF policy remains an open question. Our
network mapping strategy likely misses back-channel political maneuverings, as
well as negotiation and discussion occurring at other levels of government or in non-
public locales. No method for constructing networks is perfect; the more typically
used surveys and interviews certainly have disadvantages. Our challenge is to iden-
tify the strengths and weaknesses of this new approach so that other scholars can
deploy it intelligently.

Gwen Arnold is an assistant professor in the Department of Environmental Sci-
ence and Policy at University of California, Davis. She is also an affiliated faculty
member at Indiana University’s Ostrom Workshop in Political Theory and Policy
Analysis.
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1. Authors’ interview with a leader of a landowner coalition in Broome County, March 29, 2013.

2. We excluded villages that were dissolved, or a decision was made to dissolve them, before or during
the study period. New York City was omitted because it is a major international city and its character-
istics arguably are not comparable with those of lower-profile municipalities. A handful of other
towns and villages were treated as one unit because they are administered jointly.

3. Anti-HVHF activism is no longer statistically significant in the model predicting anti-HVHF policy
adoption (p<0.30), nor is population or population density. Education and unemployment remain
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statistically significant (the latter marginally), as does network closure. The dropped cases do not
meaningfully affect the model predicting pro-HVHF policy adoption.

4. Respondents rated PE success on a 1-3 scale. These success assessments and passage of municipal
policies are statistically significantly positively correlated: Spearman’s rho is 0.66 (p<0.00, n=51) for
the anti-HVHF side, and 0.72 (p<0.00, n=28) for pro-HVHF.

5. We are still trying to verify details of approximately five policies. Also, several municipalities did not
respond to public information requests, despite appeals.

6. The search terms: hydrofracking, hydraulic fracturing, hydraulic fracking, fracking, fracing, shale gas
drilling, shale drilling, shale gas, shale, natural gas drilling, Marcellus Shale, gas drilling, and Utica
Shale (see Arnold & Holahan, 2014).

7. The newspapers are listed in the Supporting Information Appendix.
8. We were unable to assign individuals to three organizations, or 0.2 percent of network nodes.
9. The statistics were based on 99 simulations; n=>56.

10. Municipalities where survey-reported PEs were not identified in the networks were considered to
have missing values for degree and power centrality. An alternate approach is to assume that their
absence indicates a total lack of degree or power centrality, and assign them a zero. When the data are
coded in this manner, the same variables are statistically (non)significant in ¢-tests.

11. Anti-HVHF power and degree centrality are correlated at 0.65 and pro-HVHF power and degree cen-
trality at 0.74 (both p <0.00).

12. Villages are located inside towns in New York and voting tallies for nonlocal offices are only reported
at the town level.

13. Population size and density are not highly correlated; tho=0.16 (p<0.23).

14. When those data were not provided, an internet search on the individual’s name and any other identi-
fying details was used to make a best-guess approximation.
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