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Abstract

Government agencies may be an additional source of unequal representation beyond

those stemming from the differential responsiveness of elected officials. In this paper,

we use plausibly exogenous focusing events, which raise public demands for govern-

ment provision of local public goods, to examine whether there is evidence for unequal

responsiveness in agency decision-making. Using the empirical case of wildfire riskman-

agement in the western United States, we find that when some communities experience

nearby wildfire events, it raises the salience of wildfire risk and leads agencies to place

a greater number of wildfire risk reduction projects nearby, even when wildfire risk has

already been reduced. Importantly, this effect predominates among high socioeconomic

status communities. We find that nearby fires increase rates of fuels treatment particu-

larly among higher-income, more-educated, and whiter communities. The formal model

and empirical evidence show that public agencies perpetuate inequality, via the costs

of lobbying and the costs of lack of responsiveness by agencies, which varies by demo-

graphics.

Keywords: responsiveness, representation, inequality, bureaucracy, public goods, salience,

public land management
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Scholars have long recognized a potential tension between equitable outcomes and gov-
ernment responsiveness: a responsive government has potential to be more responsive
to some citizens than to others, which may result in inequitable policy outcomes in do-
mains from the environment (Ringquist, 2005) to education (Meier et al., 1999). A sub-
stantial body of literature has examined how policymaker responsiveness (in terms of
roll-call votes, communication, or enacted policies) to constituent preferences varies
across demographic groups (e.g., Gilens, 2005; Bartels, 2008; Butler and Broockman,
2011). Yet policy outcomes only begin with legislators and legislation; downstream, dis-
parities in bureaucratic administrative responsiveness can have implications for inequal-
ity as well. Agencies can be an alternative mechanism for unequal representation due to
differential enforcement (Konisky andReenock, 2018) or via their distribution of community-
level resources. In this paper, we study the responsiveness of agencies to demands for
community-level resources from demographically-varying communities.

A number of possible channels can generate inequality in agency implementation de-
cisions. Agency implementation, governed by administrative procedures (McCubbins
et al., 1987), is a function of legislative constraints (Huber and Shipan, 2002), the politi-
cal context (Aberbach, 1990), public pressure, and the agency’s own preferences (Bawn,
1995; Anderson and Potoski, 2016; Epstein and O’Halloran, 1994). In this paper, we focus
on identifying the role of public pressure. A formal model of agency decisionmaking in
the face of lobbying shows how differences in costs of political mobilization or penalties
communities can impose on non-responsive agencies—which we argue are correlated
with demographic attributes of communities—can shape agency responsiveness and
produce inequality.

Distinguishing the empirical role of a particular channel in contributing to inequality re-
quires an exogenous shock to identify the effect of that channel. Our quasi-experimental
difference-in-differences design makes use of an exogenous shock to demand for wild-
fire risk-reduction projects that occurs after communities in the western United States
experience nearby wildfires. These exogenous focusing events make wildfire risk more
salient within threatened communities and increase attention to agencies’ actions to
reduce fire risk. We compare differences in rates of fuel treatments—management ac-
tions used by federal and state land management agencies remove hazardous dead and
live vegetation from the landscape and reduce fire risk—across demographically-varying
communities before and after the occurrence of nearby fires. After including fixed ef-
fects for both Census blocks and county-years, our empirical specification identifies dif-
ferences in agency responsiveness to demographically-varying communities, ruling out
the effects of legislative constraints, preferences of elected officials, and the preferences
or biases of the agencies (Einstein and Glick, 2017; White et al., 2015). This unique and
important empirical setting isolates the role of differences in community demographics
in producing inequality in agency implementation.

We find that recent wildfires increase federal fuels project rates near high socioeco-
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nomic status (SES) communities, and that increases in project rates are strongest for
higher income, more educated, and whiter communities. For example, we find that a
one standard deviation (10 percentage point) increase in the percentage of residents
above the poverty line leads to an up to 40 percent increase in the likelihood that a
community receives a fuels treatment. This is evidence that communities better able to
demand resources from the federal government—whether because they are better able
to mobilize or because they can better impose penalties on agencies for not meeting
their demands—receive disproportionate benefits. In the case of wildfire, these bene-
fits reduce fire intensity (Kalies and Kent, 2016) and, potentially, damages from wildfire
(Kennedy and Johnson, 2014).

The paper proceeds as follows. In Section 1., we discusswildfiremanagement in thewest-
ern United States, the role of fuel reduction projects, and the planning process used by
federal agencies for determining how and where to situate these projects. This process
includes significant opportunities for public comment and influence. Section 2. iden-
tifies the potential mechanisms for unequal distribution of agency resources, including
differential responsiveness to communities. Section 3. develops a formal model that de-
scribes how inequality may result from differences in communities’ abilities to mobilize
or differences in their abilities to penalize agencies when they fail to meet community
demands. This motivates the paper’s empirical strategy, which—along with the data—is
discussed in Section 4.. In Section 5., we present our results. We conclude by discussing
the implications and limitations of this research, as well as potential paths forward for
future research.

1. Wildfire Fuels Projects and Federal
Land Management

Over the past several decades, wildfire activity has sharply increased within the western
United States (Dennison et al., 2014; Westerling, 2016). Researchers have generally at-
tributed this increase in wildfire activity to the combined effects of climate change (e.g.,
Westerling et al., 2006; Abatzoglou andWilliams, 2016) and high fuel loadswithinwestern
forests (Arno et al., 1995; Keane et al., 2002; Naficy et al., 2010). In many dry forest types
(e.g., ponderosa pine forests in the US Southwest and Sierra Nevada mountains), high
fuel loads, which are partially attributed to the legacy of fire exclusion over the course of
the twentieth century, have led to larger and more severe wildfires (Schoennagel et al.,
2004).

Fuels projects are local public goods intended to reduce wildfire risk by restoring the
forest to conditions under which high intensity fires are less likely. Fuel reduction is
achieved by burning (“prescribed fire”) or physically removing (“mechanical thinning”)
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accumulated vegetation. Empirical evidence (reviewed in Kalies and Kent, 2016) indi-
cates that fuel reduction projects within dry forests in the western United States are
effective at reducing fire intensity, especially when prescribed fire is used in conjunc-
tion with thinning. There is also some evidence that strategically-placed fuels projects
can help prevent damage to homes and structures (Bostwick et al., 2011; Kennedy and
Johnson, 2014). Between 2009 and 2018, Congress appropriated approximately $500
million per year to the US Forest Service (USFS) and Department of the Interior land
management agencies (GAO, 2019). Yet only 2–4 million acres of National Forest land
are restored each year, while the USFS estimates that 85 million acres of National Forest
land are in need of forest restoration (Buford et al., 2015).1

Federal agencies are therefore budget-constrained, and theymay face competition among
residential areas for their limited resources. Although scientific management is a foun-
dational doctrine of the USFS, previous research indicates that the USFS and other fed-
eral land management agencies’ decision-making is also influenced by public pressure
(Sabatier et al., 1995; Johnson and Watts, 1989; Anderson et al., 2013). This may me
be due in part to the participatory decision-making structures that have defined fed-
eral land management planning since the passage of the National Environmental Policy
Act (NEPA) in 1970. NEPA mandates that all federal agencies document actions that
will significantly impact the environment with an Environmental Impact Statement (EIS).
Further, it mandates a public comment period during which the public can voice opinions
on a proposed action. Similarly, the National Forest Management Act of 1976 mandates
that the public be allowed opportunities to comment on forest management plans. This
openness to public input likely affects fuels project planning processes. According to
Hakanson (2010), forest managers often have an eye toward the NEPA process from a
fuels project’s conception.

2. Mechanisms and Evidence for
Inequity in Agency Implementation

Legislatures face a basic tradeoff between political control and technical competence
when they delegate authority to agencies (Bawn, 1995; Ringquist et al., 2003). Broadly
speaking, agency implementation decisions are a function of agency preferences, includ-
ing preferences derived from agency expertise, as well as political factors, the balance of
which is determined in part by the legislature’s decisions about adminstrative procedures
(Epstein and O’Halloran, 1994). An agency makes decisions on the basis of the author-
ity delegated to them by the legislature in organic statutes or particular legislation, the

1Forest restoration encompasses a broad range of management activities intended to restore ecological
function, including prescribed burns and mechanical thinning.
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current political landscape (Wood and Bohte, 2004; Anderson and Potoski, 2016), public
input (Anderson et al., 2013), and the agency’s own preferences. Any one of these com-
ponents could contribute to inequity (Dion et al., 1998; Scholz and Wang, 2006; Konisky,
2009). In practice, it is impossible to separately observe each contribution to agency
decisionmaking. As a result, it is difficult to identify the source of inequity.

Agency responsiveness to the public may lead to inequitable outcomes when (1) pol-
icy preferences differ across groups and (2) government responsiveness varies across
groups (Wlezien and Soroka, 2011). Since the first condition is generally taken as given,
research has focused on examining the second condition. Political participation varies
across groups (e.g., Verba et al., 1995), with higher SES individuals participating at higher
rates. Wealthier individuals (Rosenstone and Hansen, 1993; Ojeda, 2018; Erikson, 2015),
white residents (Griffin et al., 2019; Bowler and Segura, 2011), and more highly educated
people (Rosenstone and Hansen, 1993; Nie et al., 1996) participate in politics at higher
rates. These groups may apply greater pressure to politicians and government officials.
Another reason to expect that government officials might respond differentially to high
SES groups is that government officials tend to be relatively high income, highly edu-
cated individuals, and they may be more sympathetic to the views of similar individuals
(Page et al., 2013). As the next section develops with a formal model, different commu-
nities have different benefits from lobbying, costs of lobbying, and abilities to make not
meeting their demands costly to the government—all of which may lead to differential
government responsiveness.

Motivated by these ideas, several studies over the past 15 years have tested for inequality
in responsiveness among policymakers, usually by following Gilens (2005) in relating
political outcomes (e.g., roll-call votes, legislation) to constituent opinions across the
income distribution. Most of these studies use either cross-sectional data (e.g., McCarty
et al., 2009; Grimes and Esaiasson, 2014) or time-series data (e.g., Ura and Ellis, 2008;
Wlezien and Soroka, 2011), and thus cannot identify differences in responsiveness across
income groups from differences in policy preferences that are correlated across income
groups over space or time. One exception uses an exogenous shift in responsiveness
caused by a change in how local assessors are chosen to show that towns with elected
assessors are less likely to performproperty value reassessments, which tend to increase
the effective tax rate paid by owners of high-value homes (Sances, 2016). Throughout
the literature on government responsiveness and inequality, data limitations have led to
difficulties in identifying differences in responsiveness across communities. Like Sances
(2016), we add to this literature by making use of panel data to credibly identify these
differences in responsiveness.
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3. Demographics, Lobbying, and
Agency Responsiveness

This section presents amodel of local public good provision with lobbying. The decision-
maker is a government agency that provides a local public good to a community. Com-
munities, which have differential costs of lobbying that can depend on their SES status,
can lobby the government for more of that public good based on their perceived value
for it. The government agencymakes allocation decisions on the basis of the costs of the
good and of not meeting the community’s demand. We show here that communities with
a lower cost of lobbying (perhaps because of higher SES status) and communities that
can place higher costs on government for not meeting their demands (again perhaps
because of higher SES status) are allocated more of the public good. This differential
responsiveness may produce inequality (Griffin and Newman, 2008; Franko, 2013) be-
tween higher SES communities with more political efficacy (Verba et al., 1995) and lower
SES communities.

Formally, the cost of allocating Q units of the good is C(Q) = 1
2ηQ

2 where η is a
positive parameter. The agency allocatesQ0 units of the public good to the community
to satisfy its own programmatic and budgetary objectives. The public good provides
benefits to the community given by B(Q) = bQ, where b is the marginal benefit from
the good. Because members of the community do not bear the costs of public goods
provision, they have an incentive to lobby for more thanQ0. We allow for the amount of
community lobbying to depend on the community’s perceived value b̃ of the public good,
which may depart from its true value b. We assume the community and agency play a
leader-follower game in which the community lobbies for the good, taking into account
the best response function of the agency.2 The cost of lobbying is CL(QL) =

1
2αQ

2
L,

where α is a positive parameter and QL is the additional amount of the good sought
by the community. One can think of QL as being proportional to lobbying effort.3 The
community receives Q0 when it does no lobbying, and so it finds the optimal QL by
solving:

max
QL

b̃(Q0 +QA(QL))−
1

2
αQ2

L (1)

whereQA(QL) is the community’s conjecture about the additional amount of the public
good it will obtain from seekingQL. The solution to (1),Q∗

L, is given implicitly by b̃dQA

dQL
−

αQ∗
L = 0.

When a community lobbies, the agency incurs a cost of not meeting the community’s

2Our model has the same structure as a Stackelberg industry. We make the community the leader in the
game so that it conjectures that lobbying affects the provision of the public good.

3We express QL in terms of units of the public good because it allows us to define the agency’s loss
function, below, in the same units.

Inequality in Agency Responsiveness: Evidence from Salient Wildfire Events 5



demand, given by CA(QA) = 1
2γ(Q

∗
L − QA)

2 where γ is a positive parameter. The
agency is the follower in the model and so it assumes that its choice of QA does not
affectQ∗

L. It chooses the additional allocation to the community,QL, that minimizes the
costs of providing more of the good and not meeting the community’s demand, solving4:

min
QA

1

2
η(Q0 +QA)

2 − 1

2
ηQ2

0 +
1

2
γ(Q∗

L −QA)
2. (2)

The solution isQ∗
A(Q

∗
L) =

γQ∗
L−ηQ0

η+γ , which implies dQA

dQL
= γ

η+γ . When the community
lobbies for more of the public good, the agency increases the provision of the good but
does not fully meet the community’s demand ( γ

η+γ < 1). By substitution, we obtain:

Q∗
L =

b̃

α

γ

η + γ

Q∗
A =

b̃

α

[
γ

η + γ

]2
− η

η + γ
Q0

(3)

In sum, the community lobbies for more of the public good (Q∗
L > 0) than the agency

would have allocated for its own programmatic and budgetary reasons. The agency
responds by providing an additional amount of the public good (dQA

dQL
> 0). A community

with higher perceived marginal benefits (b̃) will lobby more and be allocated more of the
public good:

dQ∗
L

db̃
=

1

α

γ

η + γ
> 0

dQ∗
A

db̃
=

1

α

[
γ

η + γ

]2
> 0

(4)

This yieldsHypothesis 1: when communities perceived marginal benefits of government
provision of a local public good increase, they will receive more of it.

Likewise, a community with a lower cost of lobbying (α) will lobbymore and receivemore
of the good:

dQ∗
L

−dα
=

b̃

α2

γ

η + γ
> 0

dQ∗
A

−dα
=

b̃

α2

[
γ

η + γ

]2
> 0

(5)

Finally, a community that imposes a higher penalty on the government (γ) will lobby

4The term − 1
2
ηQ2

0 appears in (2) so that costs reflect the additional costs to the government of pro-

viding the public good. The restriction b̃γ2 > α(η+ γ)ηQ0 ensures that a strictly positive value ofQA is
chosen.
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more and receive more of the good:

dQ∗
L

dγ
=

b̃

α

η

(η + γ)2
> 0

dQ∗
A

dγ
=

2b̃γη

α(η + γ)3
+

ηQ0

(η + γ)2
> 0

(6)

Together, these last two results implyHypothesis 2: communities with higher SES, which
has been shown to be correlated with higher political efficacy (e.g. Verba et al., 1995),
receive higher allocations of local public goods. This higher political efficacy likely man-
ifests in both a lower cost of lobbying and a better ability to impose higher costs on the
government if it does not meet their demands.

4. Methods

4.1. Empirical Strategy

Our empirical strategy identifies differences in responsiveness across communities with
different demographic characteristics using exogenous shocks to the salience of wild-
fire risk—and thus the perceived benefits of fuels projects—caused by the occurrence
of recent nearby wildfires. Salience is a behavioral phenomenon in which individuals dis-
proportionately weight concerns that have drawn their attention (Taylor and Thompson,
1982). For example, prices of homes in high flood risk areas are lower than homes outside
these areas, but only in years after a flood has occurred nearby (Bin and Landry, 2013).
Salient disaster events are often referred to as focusing events and have been shown to
influence political agenda-setting (Birkland, 1997).

Recent nearby wildfires increase the salience of wildfire risk within communities (McCoy
and Walsh, 2014); their emotional interest, concreteness, or temporal, spatial, and sen-
sory proximity and visibility shape the ease with which information is brought to mind,
which can influence or bias judgments (Kahneman, 2003; Taylor and Thompson, 1982;
Tversky and Kahneman, 1973). In prior work (Wibbenmeyer et al., 2019), we found that
federal wildfire fuels management projects are more likely to be placed near commu-
nities that have experienced recent wildfires. We attribute this pattern to salience of
wildfire risk in these areas and the ensuing public pressure community members place
on agencies. Where wildfire risk is more salient and therefore the perceived benefits for
fuels projects are higher, homeowners and community members may seek more agency
actions to reduce wildfire hazard. Here, we use the occurrence of wildfires as a shock to
public pressure and use this to identify differential rates of bureaucratic responsiveness
across demographic groups.
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Formally, wemodel dependent variableyit, whichmeasures the placement of fuels projects
in the area surrounding Census block iwithin theWildland Urban Interface (WUI) in year
t, using a standard difference-in-differences framework. We measure yit in two ways, as
described in Section 4.2.. We take WUI blocks as treated if they have experienced a
nearby wildfire in the past three years. We choose three years as the relevant cutoff
because the salience of wildfire events is short-lived and does not drive fuels project
decisionmaking after about three years (Wibbenmeyer et al., 2019).5 We define nearby
fires as those occurring within 2 km (and 5 km for robustness) of a WUI block, since very
nearby fires will be most salient to homeowners and most likely to drive increases in
public pressure (see also Stokes, 2016). Therefore, we define the variable recentfireit
as equal to 1 if WUI block i experiences a wildfire within 2 km in the past three years and
zero otherwise. We write the difference-in-difference specification as:

yit = αi + βrecentfireit + recentfireit × x′iγ + δrt + εit. (7)

The coefficient β describes the main effect of a recent fire on the placement of fuels
projects. Because we are interested in how responsiveness to salient wildfire events
varies with demographics across communities, we allow the effect to vary with demo-
graphic characteristics xi. The degree to which the effect of wildfire occurrence varies
with demographic variables is captured by theK×1 vector of parameters γ . Given that
demographic variables are standardized to a distribution with mean zero and a standard
deviation of 1, every element γk ofγ can be interpreted as the increase in responsiveness
due to a one standard deviation increase in demographic variable k.

In order for β and γ to be identified, it is required that there exist no unobserved fac-
tors that affect the likelihood of fuels projects being located near WUI block i and are
correlated with the occurrence of a recent fire. Due to amenity-driven sorting, higher
SES individuals may be more likely to live in areas with higher wildfire risk and higher
fuels project rates (Stetler et al., 2010). Furthermore, areas with higher wildfire risk are
more likely to have experienced recent wildfires and are more likely to be chosen as the
location for fuels reduction projects. To account for differences in the fuels project rates
across blocks due to fixed natural or social charactieristics, we include block-level fixed
effects αi.

Still, a threat to identification would exist if individual WUI blocks’ wildfire risk were to
vary over time in a way that was correlated with block demographic characteristics. To
guard against this possibility, we include a set of county-by-year fixed effects—denoted
δrt, where r indexes counties—which account for differences across counties and within
years in fuels project rates. After including block and county-by-year fixed effects, we
identifyβ andγ with variation in differences between departures from thewithin county-
by-year average fuels project rate for block i in year t, and the average departure from

5This finding is also consistent with other empirical work on the effects of salient disaster events on
home prices, e.g., McCoy and Walsh (2014).
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the within county-by-year fuels project rate across all years for block i.

We argue that our empirical specification allows us to attribute observed differences in
post-fire treatment rates to inequality in agency responsiveness to communities, as op-
posed to statutory limitations, political oversight, or the agency’s own preferences. Dif-
ferences in the degree to which statutory requirements stemming from the delegation of
authority to the agency by Congress or embodied in administrative procedures enable
fuels treatments in particular locations should be accounted for by Census block-level
fixed effects. County-year effects account for changes in the statutory context over
time, including varying changes across counties. In order for the statutory context to
explain our findings, statutory limitations would need to shift the within-county distri-
bution of fuel treatments toward locations correlated with higher SES and at locations
and times correlated with the occurrence of a nearby fire. In a similar way, we expect
that political oversight of agencies (e.g., oversight pressure from members of Congress,
see Aberbach, 1990) may affect within-county fuel treatment location decisions, and
that political oversight may change over time and across locations, but these effects
will be accounted for by the combination of block-level fixed effects and county-year
effects included in our model. Finally, differences in agency preferences explain our re-
sults only if relative preferences across potential within-county fuel treatment locations
change at times and locations that experience nearby fires in ways that are positively
correlated with SES. In sum, the most likely factor to be driving within-county shifts in
the distribution of fuel treatments toward locations near high SES blocks after nearby
fires is post-fire changes in demands for fuel treatments and differences in agency re-
sponsiveness to those demands across communities.

Fuels project rates are spatially correlated, both due to underlying spatial correlation
in wildfire risk and mechanically due to the way in which our dependent variables are
constructed. Our dependent variables are defined as a function of the placement of fuels
projects within some distance from a given block. However, the same fuels project may
increase the project rates for multiple adjacent WUI blocks. Moreover, treatment is not
randomly assigned to blocks. It is spatially correlated, since a fire that occurs near one
block also occurs in the proximity of adjacent blocks. To account for non-independence
among observations within our sample of blocks, we cluster standard errors by Census
tract. Census tracts are generally quite large within the western US. Our sample consists
of of more than 6 million blocks, but contains only 6,096 tracts across 487 counties.

Inequality in Agency Responsiveness: Evidence from Salient Wildfire Events 9



4.2. Data

The units of observation are US Census blocks from 15 western states.6 We focus specif-
ically on blocks classified as WUI in 2000, since these are communities that are likely to
face wildfire risk. Because we are interested in determinants of public fuels manage-
ment project locations, we further limit our sample of Census blocks to those within 10
km of public lands managed by the USFS, Bureau of Land Management (BLM), or Na-
tional Park Service (NPS). The USFS, BLM, and NPS together manage approximately 1.5
million square kilometers of land in the western United States and are responsible for
93 percent of federal fuels management projects within the timespan of our data. After
these restrictions, our data comprises more than 350,000 WUI Census blocks.

Data on fuels treatment locations come from the National Fire Plan Operations and Re-
porting System (NFPORS). The NFPORS dataset records the point location (latitude and
longitude), dates, and area of all fuels reduction projects conducted by the USFS, BLM,
and NPS during the years 2003-2011. Since NFPORS does not provide fuels project
boundaries, we used reported point locations and project areas to impute project bound-
aries, under the assumption that project boundaries are circular. We compare variation
across WUI blocks in the degree to which fuels projects are placed nearby, measured in
two ways. First, we define the dependent variable yit as an indicator for whether any
fuels projects were placed within a given distance of a WUI block in a given year. As an
alternative, we measure the percentage of public lands that were treated within some
distance of a WUI block in each year.

Data on the occurrence of fires are drawn from the USGS Monitoring Trends in Burn
Severity (MTBS) project, which uses satellite remote sensing data to map all fires larger
than 1,000 acres occurring within the United States. While the MTBS data do not include
all fires within the period, they include the largest and therefore likely the most salient
wildfires. We measure the distance from each Census block to the nearest wildfire in
each year for the period 2000-2011, and we define the indicator recentfireit as equal
to one for blocks that have experienced a wildfire within some threshold distance in the
past three years.

Columns 2-4 of Table 2 report fuels project rates after the sample has been limited to
those blocks for which a fire has occurred within 2, 5, and 10 kilometers, respectively.
Comparing fuels projects rates in these columns with column 1 of Table 2, which re-
ports the percent of the sample overall receiving treatments within a given radius, blocks
are more likely to receive a fuels project when they have experienced a recent nearby
fire. However, while the pattern of fuels project rates observed in Table 2 is consistent

6The states comprise US Forest Service regions 1-6. They are Arizona, California, Colorado, Idaho,
Kansas, Montana, Nebraska, Nevada, New Mexico, North Dakota, Oregon, South Dakota, Utah, Washington,
and Wyoming.
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with the hypothesis that wildfire risk salience increases the demand for fuels reduction
projects, it is possible that this pattern is driven by unobserved block characteristics
that are correlated with both fire occurrence and fuel reduction project decisions. In
Section 5., we present results from estimates of equation 7 that use block and county-
by-year fixed effects to control for such unobserved factors.

Finally, we collected a series of variables describing each block’s demographic charac-
teristics: income, education, age, rental rates, and race and ethnicity variables measured
at the Census tract level and population density measured at the Census block level (US
Census Bureau, 2000). Since our fuels treatment data span the years 2003-2011, we use
demographic variables from the 2000 Census, and therefore our demographic variables
are time-invariant.7 Columns 1 and 2 of Table 1 reports the means and standard devi-
ations of demographic variables within our sample of WUI blocks. As noted above, we
standardize each demographic variable prior to estimating the regression models.

Columns 3-5 of Table 1 report means of demographic variables within block-years re-
ceiving fuel reduction projects within 2, 5, and 10 kilometers, respectively. Since demo-
graphic variables are not observed as time-varying, means for demographic variables are
means of demographic characteristics for blocks that ever received fuels projects within
a certain distance (e.g., two kilometers), weighted by how frequently they received fu-
els projects. Blocks for which fuels projects occur more frequently nearby tend to be
wealthier, more educated, and have a higher percentage of white residents. Most signif-
icantly, when fuels projects occur within 2 km of WUI blocks, these blocks are 87 percent
white, while blocks within the sample overall are 78 percent white.

Patterns in demographic variables are largely consistent with hypothesis 2. Wealthier,
whiter, and more educated Census blocks are more likely to receive fuels projects. How-
ever, these patterns in and of themselves should not be interpreted as evidence that
managers are more responsive to such communities. For example, these patterns could
also emerge due to amenity-driven sorting. White, wealthier, and more educated individ-
uals may be more likely to live in high amenity, high fire-risk areas, and these areas are
likely to be chosen as the location for fuels reduction projects. To identify differences
in responsiveness to demographics, we make use of the occurrence of fires, which after
accounting for fixed differences in wildfire risk provide a plausibly exogenous shock to
public demand for fuels projects.

7Note that we interact these demographic variables with dummy variables for whether the area has
experienced a recent fire that acts as a focusing event. Thus, we can estimate coefficients on the interaction
even though the covariates are not time-varying.
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5. Results

We are interested in how bureaucratic responsiveness varies across different types of
communities in ways that result in unequal representation. In particular, we are inter-
ested in how responsiveness varies with community income level, racial composition,
and educational attainment. Within our sample of WUI communities these variables are
highly correlated.8 The strong correlations among demographic variables within our
sample make it difficult to separately identify which variables bear primary responsi-
bility for any differences in responsiveness. Therefore, in Tables 3 and 4, we test how
responses vary with individual demographic characteristics.

Table 3 provides estimates of equation 7, where the dependent variable is an indica-
tor for whether any public lands within 2 km of WUI block i received fuel treatments
in year t.9 The coefficient reported in column 1 indicates that the probability a fuels
project is placed within 2 km is approximately 1.6 percentage points higher for blocks
that have experienced a wildfire within 2 km in the past three years, though the differ-
ence is not statistically significant. Table 2 indicates that approximately 10 percent of
blocks receive projects within 2 kilometers in a given year; therefore, recent fires cause
an approximately 16 percent increase in the probability a fuels project will be placed
nearby.10

Characteristics associated with high socioeconomic status each significantly increase
the probability of fuels projects following recent fires. Table 3 indicates, for example, that
when percentage above the poverty line and percentage of the population with a college
education or more increase by one standard deviation, the likelihood of receiving a fuels
project increases by 4.4 and 3.1 percentage points, respectively, following a nearby fire.
Since the overall average rate at which communities receive fuels projects is 0.10, these

8Figure 1, included the Supplementary Information, illustrates joint distributions for demographic vari-
ables within the sample of WUI blocks. The lower left panel, for example, indicates that blocks are most
likely to have a very high percentage of white residents and per capita income of approximately $20,000.
Further, it shows that very few blocks are observed to have a low percentage of white residents but a high per
capita income. Similarly we do not observe blocks with high per capita income but low levels of educational
attainment, or blocks with a high educational attainment but a low percentage of white residents.

9We specify a linear probability model rather than a logit or probit model because it facilitates the inclu-
sion of a large number of fixed effects and the use of cluster-robust standard errors.

10This result is similar, though somewhat smaller in magnitude, to the result reported in Wibbenmeyer
et al. (2019). Several factors explain the discrepancy between the finding here and the finding reported in
Wibbenmeyer et al. (2019). First, that paper’s analysis was performed using public land grid cells as the
unit of analysis, whereas here, consistent with our interest in the role of community characteristics, we treat
communities as the unit of analysis. Second, to simplify the analysis we regress outcomes on an indicator for
whether communities received a fuel project in any of the previous three years; Wibbenmeyer et al. (2019)
examined lagged effects of recent fires separately. Because the effects observed in this analysis are smaller
in magnitude, we focus on effects within 2 km thresholds, where observed effects are relatively larger and
we are better able to tease out heterogeneity across characteristics associated with SES.
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coefficients represent 40 percent and 30 percent increases from baseline, respectively.

In addition to demographic characteristics, we control for differences in responsiveness
by population and housing ownership rates. Population and ownership rates are not
direct measures of SES, yet they may nonetheless affect responsiveness. Areas with
higher populationmay face higher costs of lobbying, or, alternatively, theymay be able to
impose higher costs on agencies that do not meet their demands. Areas with a high pro-
portion of renters tend to be relatively lower income, but property owners in these areas
may be wealthier, and property ownership may be more concentrated. This may result
in higher political efficacy due to decreased costs of lobbying from easier coordination
or increased ability to impose costs on agencies. In general, we find that population den-
sity and ownership percentage are correlated negatively with post-fire responsiveness,
though statistical significance varies throughout our results.

Table 3 captures differences in the extent to which blocks are treated, but may underes-
timate differences in responsiveness if managers are not only more likely to implement
projects but are also more likely to implement larger projects around certain types of
blocks. In Table 4 we use as the dependent variable the percentage of public lands
within 2 kilometers on which fuels projects are implemented, and we report results from
the same set of regressions as in Table 3. Overall, results are comparable. Occurrence
of fire near a WUI block with average SES characteristics increases the percentage area
receiving projects by about 0.6 percentage points, though the increase is not statisti-
cally significant. Higher SES communities are more likely receive fuels projects following
nearby wildfires; one standard deviation increases in per capita income, percent above
poverty line, percent with a college education or greater, and percent white non-Hispanic
each result in an approximately 1 percent increase in the percentage of public lands near
(within 2 km) a community receiving a fuels project. On average, approximately 3 per-
cent of public land within 2 km of a community receives a fuel project in a given year;
therefore, among higher SES communities, nearby fires result in an additional 33 percent
increase in the percent of public land receiving fuels projects.

A disadvantage of the results presented in Tables 3-4 is that because demographic char-
acteristics are highly correlated, it is not possible to know whether differences in re-
sponsiveness are due, for example, to differences in education or differences in racial
composition. In Table 5, we include each of the demographic interactions together in
the same regression. Table 5 also varies the threshold distances for fires and for fuels
projects. These models provide insights into which of these demographic variables is
most responsible for driving differences in responsiveness across locations. In regres-
sions with 2 km thresholds for nearby fires and fuel projects, percentage above poverty
line and percentage with a college education or more appear to be driving differences in
responsiveness. In regressions with 5 km thresholds, percentagewhite non-Hispanic ap-
pears to have the strongest effect. However, because demographic variables are highly
correlated with one another, interaction coefficients within this model are not estimated
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with great precision.

As a final check of combined effects of SES variables on responsiveness, we generate
two indices of SES and test the differential responsiveness across communities with
differing SES index levels. First, we create an SES summary index by adding the stan-
dardized SES variables and standardizing the result. Table 6 indicates that fires within 2
km increase the probability of fuels projects within 2 km for high SES communities. Sec-
ond, we use principal components factor analysis to reduce our SES variables to a single
factor that explains 60 percent of the total variance in the individual SES variables. Ta-
ble 7 shows results very similar to those in Table 6. Where the SES factor variable is one
standard deviation above the average, the post-fire (within 2 km) increase in probability
of receiving a fuels project within 2 km is 3.9 percentage points greater than in average
communities.

Table 8 reports results from a placebo test included to eliminate the possibility that fires
and fuels reduction projects are jointly determined (perhaps as a function of fire risk
that is not captured in our block and county-year fixed effects). We estimate a version
of equation 7 with an indicator for whether a fire occurred over the next three years, as
we would not expect the likelihood of observing a fuels reduction project today to be
influenced by the occurrence of future fires. Significant lead effects could be the result
of omitted time-varying block-level factors that are correlated with wildfires and fuels
reduction projects. The estimated coefficients on themain effects and on the interaction
terms are small relative to the estimates using fires from the past three years and not
significantly different from zero with only a few exceptions.

6. Discussion

In this paper, we find evidence for unequal responsiveness on the part of the bureaucracy
to higher SES communities. In particular, we find consistent evidence that high SES
communities receive more local public goods when they experience a shock in demand.
Forest managers are more likely to implement fuels projects near communities that have
recently experienced a fire when those communities have a higher percentage of high
income, high education, and white residents. This finding is consistent with previous
work on inequality in government responsiveness (Gilens, 2005; McCarty et al., 2009;
Gilens, 2011). Unlike these earlier studies, which focus on responsiveness among elected
officials, we focus on inequality in responsiveness of public agencies. Further, our study
is one of few to provide quasi-experimental evidence regarding inequality in government
responsiveness across communities. This paper shows that similar events can yield very
different policy outcomes for different types of communities, a finding that should spawn
further research on the mechanisms by which inequity is perpetuated.
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The formal model indicates that such unequal responsivness can be due to differences in
the cost of lobbying or the costs that communities can impose on agencies bymobilizing.
One limitation of this analysis is that because we have no direct measure of citizen polit-
ical engagement, we cannot discern from the main analysis whether differences across
communities in fuels project rates after fires are due to differences in salience-motivated
political action or to bias on the part of bureaucrats (Einstein and Glick, 2017). To test
whether demographic factors are associated with more mobilization on fire-related pro-
grams, we conduct an additional analysis. We regress the number of Firewise USA® com-
munities per 1000 residents in California counties on demographics (see Supplementary
Information). Becoming a Firewise USA® community requires forming a committee of
residents and other stakeholders, assessing wildfire risk, and developing and undertak-
ing a plan to reduce wildfire risk. Results across the 58 California counties show that
counties withmore white, non-Hispanic residents havemore Firewise USA® communities
per 1,000 residents, as do counties with higher fire risk. The other demographic indica-
tors are not associated with more Firewise USA® communities and a summary variable
that collapses all socioeconomic characteristics is also not associated with more com-
munity participation. These supplementary analyses provide suggestive evidence that
communities with more white, non-Hispanic residents are better able to mobilize, indi-
cating that the additional resources provided by government agencies may be at least
partially a function of mobilization, not just biased bureaucrats.

Future research should continue to explore this differential responsiveness of govern-
ment agencies, including addressing sources of mobilization. That we find evidence of
inequality of responsiveness in fire management—which is far removed from the social
policies (especially education) where much of the research has been focused (e.g. Meier
et al., 1999; Dee, 2004)—indicates both the possible ubiquitousness of differential re-
sponsiveness and the need for further research in diverse policy areas. More research
on patterns of responsiveness should be paired with a deeper qualitative understand-
ing of community mobilization and how organizations play a role in that mobilization
(Han, 2009). An improved understanding of community mobilization may provide in-
sights regarding strategies lower SES communities can use to achieve the political effi-
cacy demonstrated by more privileged communities (Verba et al., 1995).
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Table 1. Demographic and political characteristics for the entire sample of WUI blocks, and for
WUI blocks receiving nearby fuel reduction projects

Block-years with fuels projects within
distance

Full sample 2 km 5 km 10 km

Population 47.3 [98.0] 34.3 38.8 43.4
Per cap. income 20805.0 [10198.8] 22460.3 21933.2 21600.8
Pct. above pov. line 0.87 [0.097] 0.88 0.88 0.88
Pct. high school grad. 0.84 [0.11] 0.87 0.87 0.86
Pct. college or greater 0.23 [0.15] 0.26 0.26 0.25
Pct. white non-Hispanic 0.78 [0.22] 0.87 0.85 0.83
Pct. Hispanic 0.14 [0.17] 0.080 0.089 0.10
Pct. own place of residence 0.74 [0.16] 0.75 0.73 0.73

Number of WUI blocks 302,680 9,791 21,266 28,218
Number of block-year obs. 3,026,800 117,160 350,475 786,863

Note: Standard deviations for the overall sample means are in brackets.
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Table 2. Rate at which WUI blocks received fuel treatments within a given radius, for full
sample and for WUI block-years in which a recent nearby fire has occurred

Block-years with recent fire within distance
Radius Full

sample
2 km 5 km 10 km

2 kilometers 0.10 0.16 0.14 0.13
117,160 9,761 18,905 32,555

5 kilometers 0.16 0.23 0.21 0.19
350,475 22,755 49,548 91,855

10 kilometers 0.26 0.39 0.35 0.32
786,863 47,798 103,991 200,181

Number of WUI blocks 364,689 41,145 90,459 157,463

Number of block-year obs. 3026800 122,219 301,332 629,513
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Table 3. Linear probability models of the effect of fire within 2 km of a WUI
community on the probability the community will receive a fuels project within 2 km
over the next 3 years, for communities varying by demographic characteristics.

(1) (2) (3) (4) (5)

Fire within 2 km .016 .015 .013 .016 .016

[.0098] [.01] [.0099] [.0099] [.01]

SES and recent fire ints.

Per cap. income .019**
[.0068]

Pct. above pov. line .044**
[.0088]

Pct. college or greater .031**
[.0087]

Pct. white non-Hispanic .028**
[.011]

Control and recent fire ints.

Population -.0039 -.0054* -.005 -.0014
[.0025] [.0025] [.0027] [.0019]

Pct. own place of residence -.021* -.032** -.023* -.019*
[.0097] [.0096] [.0096] [.0089]

Distance to fuel project 2 2 2 2 2

Distance to fire 2 2 2 2 2
No. WUI blocks 108,224 108,216 108,216 108,212 108,221
No. county-years 3,970 3,970 3,970 3,970 3,970
No. obs. 1,082,240 1,082,160 1,082,160 1,082,120 1,082,210

Note: All columns include WUI community fixed effects and county-by-year fixed effects. Robust
standard errors are clustered by Census tract, ** p<0.01, * p<0.05, +p< 0.10.
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Table 4. Effect of fire within 2 km of a WUI community on percent of public land
within 2 km receiving fuels projects over the next 3 years, for communities varying by
demographic characteristics.

(1) (2) (3) (4) (5)

Fire within 2 km .006 .0056 .005 .0061 .0061

[.0047] [.005] [.0047] [.0048] [.005]

SES and recent fire ints.

Per cap. income .0089**
[.0033]

Pct. above pov. line .017**
[.0044]

Pct. college or greater .013**
[.0042]

Pct. white non-Hispanic .0093
[.0051]

Control and recent fire ints.

Population -.0012 -.0017 -.0016 -.00025
[.00098] [.001] [.0011] [.00081]

Pct. own place of residence -.0086 -.012* -.0092 -.0069
[.005] [.0052] [.005] [.0045]

Distance to fuel project 2 2 2 2 2

Distance to fire 2 2 2 2 2
No. WUI blocks 108,224 108,216 108,216 108,212 108,221
No. county-years 3,970 3,970 3,970 3,970 3,970
No. obs. 1,082,240 1,082,160 1,082,160 1,082,120 1,082,210

Note: All columns include WUI community fixed effects and county-by-year fixed effects. Robust
standard errors are clustered by Census tract, ** p<0.01, * p<0.05, +p< 0.10.
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Table 5. Effect of fire on fuels projects conditional on demographics, varying dependent variables (an
indicator for nearby projects and the percent of nearby public land receiving projects) and varying
threshold distances (distance to fuel project= {2, 5} and distance to fire (d)= {2, 5}).

(1) (2) (3) (4)
Any projects

nearby
Any projects

nearby
Pct. pub. land

treated
Pct. pub. land

treated

Fire nearby .013 .0069 .0048 .0044**

[.0098] [.0079] [.0048] [.0016]

SES and recent fire ints.

Per cap. income -.011 -.012 -.0021 -.0029
[.0085] [.0077] [.0039] [.0016]

Pct. above pov. line .03** .016* .011* .0027
[.0096] [.0069] [.0044] [.0015]

Pct. college or greater .027* -.0017 .01* .00092
[.011] [.0093] [.0051] [.002]

Pct. white non-Hispanic .019 .03** .0053 .0055**
[.01] [.0078] [.0049] [.0016]

Control and recent fire ints.

Population -.005* -.0034 -.0018 -.0002
[.0024] [.0017] [.0011] [.00037]

Pct. own place of residence -.034** -.02** -.013* -.0047**
[.0099] [.0061] [.0053] [.0016]

Distance to fuel project 2 5 2 5

Distance to fire 2 5 2 5
No. WUI blocks 108,209 213,372 108,209 213,372
No. county-years 3,970 4,250 3,970 4,250
No. obs. 1,082,090 2,133,720 1,082,090 2,133,720

Note: All columns include WUI community fixed effects and county-by-year fixed effects. Robust standard errors are
clustered by Census tract, ** p<0.01, * p<0.05, +p< 0.10.
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Table 6. Differential responsiveness by SES, with SES measured by a summary index

(1) (2) (3) (4)
Any projects

nearby
Any projects

nearby
Pct. pub.

land treated
Pct. pub.

land treated

Fire nearby .013 .0069 .0046 .0044**

[.0097] [.0078] [.0048] [.0016]
SES summation index .041** .014 .017** .0029

[.0099] [.0079] [.0048] [.0018]

Control and recent fire ints.

Population -.0047 -.0061** -.0015 -.00067
[.0025] [.0021] [.001] [.0004]

Pct. own place of residence -.031** -.015** -.012* -.004**
[.01] [.0058] [.0054] [.0015]

Distance to fuel project 2 5 2 5

Distance to fire 2 5 2 5
No. WUI blocks 108,209 213,372 108,209 213,372
No. county-years 3,970 4,250 3,970 4,250
No. obs. 1,082,090 2,133,720 1,082,090 2,133,720

Note: The SES summary index was constructed by summing the standardized SES variables, and stan-
dardizing the result. All columns include WUI community fixed effects and county-by-year fixed effects.
Robust standard errors are clustered by Census tract, ** p<0.01, * p<0.05, +p< 0.10.
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Table 7. Differential responsiveness by socioeconomic status (SES)

(1) (2) (3) (4)
Any projects

nearby
Any projects

nearby
Pct. pub.

land treated
Pct. pub.

land treated

Fire nearby .013 .007 .0047 .0044**

[.0097] [.0078] [.0048] [.0016]
SES factor variable .039** .011 .016** .0024

[.0095] [.0078] [.0047] [.0018]

Control and recent fire ints.

Population -.0049 -.0061** -.0016 -.00067
[.0026] [.0021] [.001] [.00041]

Pct. own place of residence -.03** -.014* -.012* -.0038*
[.01] [.0058] [.0054] [.0015]

Distance to fuel project 2 5 2 5

Distance to fire 2 5 2 5
No. WUI blocks 108,212 213,378 108,212 213,378
No. county-years 3,970 4,250 3,970 4,250
No. obs. 1,082,120 2,133,780 1,082,120 2,133,780

Note: The SES factor variable is constructed using principal-components factoring and explains 60.6%
of total variance within the SES variables. All columns include WUI community fixed effects and county-
by-year fixed effects. Robust standard errors are clustered by Census tract, ** p<0.01, * p<0.05, +p<
0.10.
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Table 8. Placebo test results from regressions of nearby fuels projects on occurrence of
nearby wildfires over the following three years.

(1) (2) (3) (4)
Any projects

nearby
Any projects

nearby
Pct. pub.

land treated
Pct. pub.

land treated

Fire nearby -.004 .014 -.0019 .0013

[.013] [.0092] [.0065] [.0023]

SES and recent fire ints.

Per cap. income -.02* -.021* -.0038 -.0012
[.01] [.0096] [.0053] [.0022]

Pct. above pov. line .0065 .015 -.0067 .00057
[.014] [.0092] [.0068] [.002]

Pct. college or greater .027 .018 .0095 -.0004
[.016] [.01] [.0082] [.0025]

Pct. white non-Hispanic .013 -.0065 .003 .00011
[.0092] [.0093] [.0038] [.0017]

Control and recent fire ints.

Population -.0023 -.0052** -.00067 -.00048
[.002] [.0019] [.00088] [.00045]

Pct. own place of residence -.011 -.011 .0013 .00035
[.0098] [.0081] [.0051] [.002]

Distance to fuel project 2 5 2 5

Distance to fire 2 5 2 5
No. WUI blocks 108,209 213,372 108,209 213,372
No. county-years 3,970 4,250 3,970 4,250
No. obs. 1,082,090 2,133,720 1,082,090 2,133,720

Note: All columns include WUI community fixed effects and county-by-year fixed effects. Robust stan-
dard errors are clustered by Census tract, ** p<0.01, * p<0.05, +p< 0.10.
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A Supplementary Information

The National Firewise Communities Program is a national interagency program that en-
courages communities to develop and implement local solutions for wildfire prepared-
ness. Participating agencies include the USFS, the BLM, and other federal land man-
agement agencies. To be recognized as a Firewise USA® community, a community must
create and implement a local plan with cooperative assistance from state forestry agen-
cies and local fire staff.

We collected data on the number of Firewise USA® communities in each county in Cali-
fornia, along with data from the US Census Bureau on socioeconomic status: per capita
income, percent of residents above the poverty line, percent of residents with a college
education or higher, and the percent of residents who are white non-Hispanic. Addi-
tional county-level data was assembled on population, percent of residents who own
their residence, and the percent of the county with vegetation that has a high degree
of departure from historical conditions, classified as Vegetation Class 3 by the Land-
fire project (see https://www.landfire.gov/about.php-#planning for details).
In California, Class 3 vegetation is associated with high fire risk.

As reported in Table 9, we regressed the number of Firewise USA® communities per 1000
residents on the SES variables (model 1) and on the socioeconomic status variable plus
controls (model 2). Percent white non-Hispanic and Vegetation Class 3 are found to
have a positive and significant (p < 0.05) effects on the number of Firewise USA® com-
munities. In the average county, a one percentage point increase in white non-Hispanic
residents increases the number of Firewise USA® communities by about 1.67, a 44 per-
cent increase. We also created indices for the four SES variables (models 3 and 4), but
found they had insignificant effects on the number of Firewise USA® communities.
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Table 9. The effects of socioeconomnic status and vegetation
conditions on the number of Firewise USA® communities in California
counties

Socioeconomic status (1) (2) (3) (4)

Per cap. income .008 .012
[.009] [.009]

Pct. above pov. line -.765 -1.141
[.772] [.79872]

Pct. college or greater -.375 -.493
[.601] [.617]

Pct. white non-Hispanic .365** .403*
[.118] [.161]

SES factor variable .007
[.023]

SES summation .018
[.023]

Controls
Pct. vegetation class 3 1.307** 1.010* 1.038*

[.472] [.488] [.487]
Population .007 -.007 -.007

[.017] [.017] [.017]
Pct. own place of residence .142 .596+ .552+

[.414] [.298] [.303]
Constant .369 .442 -.347+ -.321

[.532] [.510] [.191] [.193]

No. obs. 58 58 58 58

Note: The dependent variable is the number of Firewise USA® communities per
1000 residents in a county. Per capita income is measured in thousands of dol-
lars and Population is measured in millions of people. Pct. vegetation class 3
measures the percentage of a county covered by vegetation that has a high
degree of departure from historical vegetation conditions. **p<0.001, *p<0.05,
+p<0.10.
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Figure 1. Joint distribution of demographic variables within the sample of
WUI blocks. Values above or below or the 97.5 or 2.5 percentiles,
respectively, for any demographic variable have replaced with the 97.5 or 2.5
percentile value.
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