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Distributive politics plays an integral role in theories of legislative politics because
it represents a fundamental aspect of legislators’ electoral connection to constituents. We
argue that because distributive politics is at its core a constituency-centered process, it is
essential to take geography into account in both substantive and statistical terms. Our
analysis, which employs Geographic Weighted Regression, reveals substantial spatial
heterogeneity in traditional models of pork-barreling. The results challenge the implicit
assumption that one size fits all when modeling the behavior of members of Congress in
the realm of distributive politics.

Legislative bodies in which members owe their position to faithful
representation of a subnational constituency often tend toward particu-
larism, in which members focus intently on local interests. This localism
typically involves building a “personal vote” that provides insulation
from partisan tides and the broader reputation of a national party. A great
deal of theoretical and empirical research focuses on the conditions under
which this sort of an electoral connection will emerge and thrive. Schol-
ars have, for instance, constructed rationales for legislative organization
built exclusively on distributive politics as well as attempted to demon-
strate the electoral benefits of engaging in pork-barrel politics. More
recently, a burgeoning cross-national literature on legislatures has
grappled with questions about the sorts of electoral systems under which
particularism is most likely to flourish as well as the role of electoral
reforms in shaping legislators’ representational styles and approaches.

Yet considerably less attention has been paid to the variable role of
distributive politics at the subnational level, particularly in the realm of
electoral politics. Scholars have noted that local appeals highlighting
pork may gain more traction in less economically developed constituen-
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cies than in urban areas (Desposato 2006) and that ideological and
partisan concerns are likely to affect the types of pork in which individual
candidates traffic (Lazarus and Reilly 2010; Sellers 1997). Moreover, the
underlying level of constituent “demand” for governmental services
above and beyond “need” is likely to play a major role in shaping
legislators’ choices about where to focus their representational efforts.
Each of these dynamics suggests that pork-barrel politics may have a
variable role across states and districts. Unfortunately, much of the
research on distributive politics implicitly assumes that the impact of
pork is roughly the same across geographic units.

In this article, we discuss some of the key perspectives on pork-
barrel politics and delineate why there may be an underlying geographic
basis that has escaped attention in the existing literature. We then use
spatial analytical tools to demonstrate that prior models of distributive
politics fail to account for the role of political geography. Specifically, we
argue that current models are unable to account for the possibility that
coefficients may vary across geographic space (spatial heterogeneity). To
account for this, we employ a method, Geographic Weighted Regression,
that is relatively new to political science and present results that reveal
heterogeneity in the effects of covariates across congressional districts.
Our findings challenge the implicit assumption embodied in much of the
previous research on distributive politics that one size fits all when
modeling the behavior of members of Congress. We conclude with a
discussion of the implications of our findings for future research.

Distributing Pork in Legislatures

Characteristic of much of the research on pork-barrel politics in
legislatures throughout the world is the study of earmarks in the US
Congress. Though earmarks represent just a small slice of federal spend-
ing, much of the recent congressional literature on distributive politics
focuses on them because of the ease with which they can be measured
and the potential they offer for evaluating competing theories of congres-
sional decision making. Accordingly, recent literature on congressional
pork-barreling seeks to identify covariates that best explain the distribu-
tion of pork. These models draw upon two dominant theories of congres-
sional behavior: distributive theories that explain pork as a result of
electorally motivated legislators (Ferejohn 1974; Mayhew 1974; Shepsle
and Weingast 1981) and partisan theories that posit majority leaders who
use pork, amongst other tools, to achieve party goals (Cox and
McCubbins 1993). In this vein, scholars have found that leaders some-
times use earmarks to protect vulnerable incumbents (Engstrom and
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Vanberg 2010; Lazarus 2009) and have investigated whether demand for
particular projects from the district is an important determinant of
earmark awards (Clemens, Crespin, and Finocchiaro 2010, 2013;
Lazarus 2010). Moreover, it is now commonly accepted that legislators’
standing in Congress—especially status as a member of the Appropria-
tions Committee—is an important component of pork awards (Engstrom
and Vanberg 2010; Lee 2003). Additionally, legislators tend be more
supportive of pork when their own district’s tax burden is minimal and
the benefit to their district is large (Knight 2002), and Balla et al. (2002)
conclude that the majority chooses to allot some pork to the minority in
order to inoculate itself against criticism for pork-barreling.

Another avenue of scholarship highlights differences between
pork-barrel behavior in the House and Senate. Shepsle et al. (2009)
explore the timing of earmark awards, finding that senators tend to
receive the greatest benefits as they approach the end of their terms. Lee
(2004) finds that House members prefer earmarks to distributional for-
mulas and grants because earmarks are easier to target to specific dis-
tricts, while senators, representing the entire state, are able to structure
distributional formulas to their state’s advantage. Lee also finds that the
Senate’s bias in favor of small states affects the formation of coalitions
and the distribution of federal funds because small-state senators can be
added to the winning coalition at a lower cost (Lee 1998). A few scholars
have also looked at how interactions between the Senate and House affect
federal expenditures more broadly (Chen 2010; Chen and Malhotra
2007).

A common problem with the vast majority of these studies is that
every member of Congress is assumed to have identical responses to
covariates.1 It is hypothesized, for example, that all legislators in vulner-
able districts will want (and receive) more pork. Similarly, under the
auspices of a one-dimensional policy space, it is hypothesized that more
conservative members will uniformly receive less pork. While these
assumptions appear reasonable on average, they ignore a vast amount of
variation between districts. For instance, a $223 million earmark to build
a bridge may be good politics for a Republican in Alaska, but a Repub-
lican in a state like Arizona might suffer backlash from such a prominent
example of federal largesse, even if that state’s broad demographic and
political profile are similar to Alaska’s.

We are, in a sense, arguing that there is a latent level of demand for
governmental assistance with local issues that differs from demand or
“need” as scholars like Adler (2002) or Lazarus (2010) posit. This level
of demand will likely vary across the country based on factors that are
difficult to measure directly. To put it another way, when we use the
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standard measures of demand, we make the assumption that all districts
with more roads will want more transportation dollars or districts with
more military bases will demand more military construction projects in
a comparable fashion. The same logic works when we look at member
ideology. It might be the case that while some conservative legislators
will spurn earmarks, they will not all do so. In contrast, we posit that the
effects and determinants of earmarks may differ in different geographic
regions. We are not suggesting that previous findings are incorrect gen-
erally, only that they might not be accurate universally. To date, this
possibility has largely gone unexplored in a systematic fashion in the
distributive politics literature. In this article, we demonstrate that a global
model may not accurately describe the distribution of pork-barrel spend-
ing. Previous literature has not accounted for the possibility that certain
district-level characteristics might influence pork-barreling. Rather, the
focus has been largely on institutional features of Congress and the
one-dimensional ideology score of the member of Congress. Looking at
the geographic characteristics of the ordinary least squares (OLS) model
allows us to disaggregate average results and in turn demonstrate the
large variation in the determinants of earmarks.

Theory: The Role of Political Geography in Structuring Outcomes

The importance of acknowledging regional variance in US political
phenomena has been widely recognized for decades. In his
groundbreaking study of southern politics, Key (1949) highlighted the
importance of localism and what he called the “friends-and-neighbors
effect” in structuring voting outcomes in southern states. Key populates
his book with county maps and discusses at length the difference
between Presidential Republicans and Mountain Republicans as well as
the divide between Hoovercrats and Dixiecrats. Key’s methods highlight
the peculiarities of locale that inhere in the nature of the American
Republic. Fenno also argues for a geographic understanding of US poli-
tics when he demonstrates that “homestyles” vary as “certain expecta-
tions and traditions probably develop within states, or sections of states”
(1977, 897). And of course American political history is rife with
examples of regional conflict grounded in competing perspectives and
incentives (Bensel 1984; Trubowitz 1998).

More recently, Cho and Gimpel’s (2010) study of campaign con-
tributions and volunteerism reveals significant variation across the state
of Texas, even after accounting for the demographics of each region.
They conclude that within some communities citizens have developed
norms of participation that differ from communities in other parts of the
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state, completely independent of other covariates that are commonly
considered important in the literature. In concluding, Cho and Gimpel
note that spatially nonstationary data is more common than not in politi-
cal science and encourage more careful consideration of political geog-
raphy by political scientists. In related work, Gimpel, Lee, and Kaminski
(2006) attempt to answer the question, “where is (campaign) gold most
profitably mined?” and they, too, find that geography matters in and of
itself after controlling for other factors. Similarly, Cho and Gimpel
(2009) examine the impact of economic hardship in the 2008 presidential
election and find that its effect is nonuniform across different regions of
the country. In some areas, conservative voters refused to cross party
lines despite poor economic conditions, while in other regions voters
were more open to change.

A commonality of this recent literature is its focus on voting and
campaign behavior. Institutional outcomes, however, also exhibit sensi-
tivity to political geography. In light of the well-documented differences of
voters across regions, the fact that similar dynamics affect institutions
should come as no surprise. The attributes of a district’s voters must be
well understood by a politician seeking to represent that district, and as a
consequence, these traits will likely be reflected on the floor of a congres-
sional chamber, with legislative outcomes affected accordingly. While
scholars and observers of the US Congress would readily acknowledge
that there is something different about Republican voters in Alaska and
Republican voters in Arizona when it comes to pork-barreling, this quali-
tative knowledge has been poorly reflected in empirical work on distribu-
tive politics. That is to say, as presently constructed, theoretical and
empirical accounts do not adequately distinguish the pork-barrel prefer-
ences (and successes) of Doug Lamborn (CO-5) and John Duncan (TN-
2)—both very conservative Republicans who succeeded in bringing home
more earmark dollars than the median member of the House GOP
caucus—from similarly conservative Republicans like John Shadegg
(AZ-3) and Jeff Flake (AZ-6). To be more blunt, our theories of Congress
posit geographic differences in member behavior, and our empirical
results occasionally show variation, but we think our methodological
techniques tend to ignore them both implicitly and explicitly.

Distributive politics involves, at its core, a geographic rationale
since members are beholden to their district, not their party. This is
especially true when it comes to pork like earmarks, which we can define
as one type of “those projects, programs, and grants that concentrate the
benefits in geographically specific constituencies, while spreading their
costs across all constituencies through generalized taxation” (Weingast,
Shepsle, and Johnsen 1981, 643). This perspective is echoed throughout
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the literature on distributive politics dating back to Lowi (1964) and is
typically considered an important foundation for pork-barrel politics
(see, e.g., Shepsle and Weingast 1981, 108). More recently, Frisch and
Kelly (2011, 29) demonstrate that earmarks are frequently responses to
local conditions. This implies that some districts, (i.e., geographic units)
will receive something from the government while others may not.

In addition, the process of distributing earmarks involves a connec-
tion between the member and the district. In most cases, the process starts
with someone in a member’s district asking their representative to
request an earmark from the appropriate committee.2 While members
can, and do, solicit requests from their constituents, it is unlikely they will
send home dollars for which there is not an underlying desire or if they
think they will be punished for wasting tax-payer dollars. If we are
correct that there is a latent level of demand for earmarks akin to political
culture, then there could be variation in the requests that go from the
district to the member.

Thus, it is critical to incorporate geographic considerations into
both theory building and empirical analysis. Scholars have recognized
the independent influence of geography in distributive politics to a
limited degree. For instance, Adler’s (2000) work on the appropriations
process in Congress is sensitive to the unique demands that constituents
are likely to make when it comes to the distribution of federal benefits.
Districts with a large military presence will be more likely to demand
(and receive) benefits from the subcommittee doling out military
funding, while districts with significant agricultural production will be
more likely to find the agriculture subcommittee a more appealing venue.

Yet geographic considerations are also evoked in a more abstract—
and often less measurable—way. Key’s “friends-and-neighbors effect”
suggests that representatives of districts from the same region of the
country may well find themselves working together for reasons that go
beyond basic attributes. As social scientists increasingly come to terms
with the geographic distribution of preferences arising from a host of
processes (see Rodden 2010 for an insightful review), it is critical to
grapple with the implications of Tobler’s law, which posits that “every-
thing is related to everything else, but near things are more related than
distant things” (1970, 236).

There are a number of manifestations of this principle that have
implications for the study of distributive politics. Legislators are natu-
rally arranged into state and regional delegations that, even though rela-
tively informal, surely affect political networks that give rise to mutual
coalition building and lawmaking (Fenno 1977). A wide variety of
established caucuses, many of which have a regional basis, exist in both
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chambers of the US Congress (Hammond 1998). But what ties these and
other aspects of the geographic nature of distributive politics together is
a pattern of interrelated preferences and interests at the subnational level,
and it is this phenomenon that we believe is the most fruitful avenue for
theorizing and analysis.

Postulates

Generations of political scientists have grappled with the nonran-
dom distribution of voters (and preferences) across the electoral map of
the United States. More recently, as Rodden (2010) describes, the work of
urban economists and geographers has produced results that have clear
implications for studies of American politics. In particular, the processes
of agglomeration and urbanization have produced high-density geo-
graphic pockets of people and industries with starkly different political
perspectives. Over many years, and despite the emergence and subsequent
redefinition of the industrial revolution, stark geographic differences in
preferences and attentiveness to various aspects of politics remain.

One example is in the realm of defense contracting, which has
witnessed in the postwar era the emergence of the “gunbelt”—a region
encompassing New England and a number of states in the Sunbelt—
whose influence has grown in part due to the incentives for clustering
(Markusen et al. 1991). More recently, as Thorpe (2010) has demon-
strated, geographic disparities in defense contracting can be tied to the
economic vulnerability of a region. That is to say, those areas that are
more reliant on a particular type of government spending are likely to see
more effort on the part of their elected officials to protect and procure
defense projects than areas with a more balanced economic portfolio.
Thorpe (2010) finds that defense subcontracts are in fact disproportion-
ately awarded to rural and semirural districts, whose legislators are also
more likely to be seated on defense committees. A second example, and
there are many others that might be cited, occurs in the realm of trade
politics, where the heterogeneity of state electorates affects the positions
legislators take on issues like free trade (Bailey and Brady 1998).

These processes and examples—the homogenization of political
preferences within regions and the accompanying differential degree of
salience that particular issues voters are likely to attach to them—suggest
the need to directly account for the spatial dynamics underlying distribu-
tive politics. Broadly speaking, models of distributive politics may miss
geographic variation that can be accounted for in a straightforward sta-
tistical fashion. Why might this be the case? Members will likely seek out
distributive benefits to different degrees and in distinct fashions due to
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factors beyond the usual set of covariates. In this sense, political geog-
raphy captures an underlying latent dynamic related to political prefer-
ences that may be difficult to measure directly with specific covariates. In
the next sections, we address these previously overlooked aspects of
legislative politics by using Geographic Weighted Regression (GWR) to
analyze the distribution of benefits in Congress.

Data and Method

Before turning to the data and results of our analysis, we offer a
brief explanation of GWR since it is a fairly new approach within politi-
cal science. This notation is largely from Fotheringham, Brunsdon, and
Charlton (2002, 52–54) and Charlton and Fotheringham (2009), and we
refer the reader to those sources for a more in-depth treatment. If we
assume a global OLS regression where:

y xi k ikk i= + +∑β β ε0 , (1)

then GWR is an extension of the global model so it can be rewritten:

y xi k ikk i= ( ) + ( ) +∑β β ε0 u u , (2)

where (u) is a point in space and could be indexed ui with coordinates (uv,
ui) In essence, the model is measuring a relationship around different
locations in the geographic space with more weight given to observations
closer to the location so:

ˆ ,b u u u( ) = ′ ( )( ) ′ ( )−X W X X W y1 (3)

where b̂ is an estimate of β and W(u) is an n by n matrix where the
diagonal elements are the geographical weighting of each of the n obser-
vations for regression point i :
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The weighting schemes, or kernels, can take different forms includ-
ing Gaussian or near-Gaussian. Since congressional districts are not
aligned in a grid but vary in shape, size, and density around the country,
we employ a kernel (or bandwidth) that varies in geographic size but
allows for an equal number of observations for each estimation. This is
commonly referred to as an adaptive kernel, which means the kernel is
“large” when districts are sparse (e.g., some western districts) and
“smaller” when districts are small and dense (e.g., urban districts in the
northeast). As Darmofal notes, the alternative fixed bandwidth approach
is “appropriate when the areal units are regularly spaced” (2012, 8),
which is not the case for our district level. The GIS software we employ,
ArcGIS, implements the bisquare kernel:
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where di(u) is a distance measure between the ith observation and (u),
and h is referred to as the bandwidth. In this kernel, wi(u) is zero when
di(u) > h.3

In short, GWR estimates a coefficient for each geographic unit in
the space, using information from the surrounding units (neighbors)
weighted by some user-defined function. While OLS estimates a global
coefficient and standard error for each variable, GWR provides the same
terms locally. That is, there is a coefficient and standard error for each
unit, which in our case is the congressional district. GWR also provides
local measures of model fit, or R2, to determine whether fit varies across
space. If our model of the distribution of earmarks exhibits
nonstationarity related to political geography, then there should be non-
trivial variation in the estimated coefficients. If the coefficients do not
vary, then this approach is probably not justified.

The Influence of Geography in the Distribution of Congressional
Earmarks

In order to evaluate the possibility of, and consequences resulting
from, geographic effects in the distribution of earmark dollars, we use
data made available through recent changes in ethics rules related to the
appropriations process. These new rules, put into place during the 110th
Congress (2007–2009), required members to attach their names to ear-
marks added to appropriations bills.4 To conduct our initial analysis, we
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compiled a dataset of House earmarks by pooling across each of the
separate appropriations bills for both sessions of the 110th Congress to
obtain a grand total for each member.5 If multiple members requested an
earmark, we split the dollar value by the number of representatives. To
increase presentational clarity, we then divided this total by $10,000.
Here, we focus only on the House, since the large number of districts
gives us leverage on questions related to political geography.6

Figure 1 maps earmark dollars by congressional district. On
average, a district received $36 million in earmarks over the two-year
period. However, the mean may not be the best statistic to describe the
data since the standard deviation is quite large at roughly $36.8 million.
The median value is about $12 million less (approximately $25 million).
Leading the list of earmark recipients was Pennsylvania’s 12th district,
represented by the late John Murtha, a Democrat who chaired the
Defense Appropriations Subcommittee. Murtha’s district received over
$275 million worth of earmarks. Other districts with a significant share
of earmarks include Wisconsin’s 7th and California’s 41st, home to the
chair (David Obey) and ranking member (Jerry Lewis), respectively, of
the House Committee on Appropriations during the 110th Congress.
Since districts vary in size, and it is difficult to make precise inferences

FIGURE 1

Total Earmark Dollars in 10,000
Mean: $3,599, SD: $3,678
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from figures such as these, we will later turn to other geographic tech-
niques and more precise statistics to draw some preliminary conclusions
about the geographic nature of our data. However, before exploring the
potential influence of political geography on earmarks, we will briefly
discuss the several covariates typically included in models that explain
the distribution of pork-barrel spending.

While previous research has examined many factors that can influ-
ence the amount of earmarks a member can receive, we only include the
variables most fundamental to the study of earmarks in the House. The
first is ideology. Recently, conservative members of Congress have show-
cased earmarks as an example of government waste, suggesting that they
are one cause of increasing corruption and budget deficits. In fact, some
conservative representatives have called for an outright ban on the prac-
tice, which eventually led to an earmark moratorium. However, more
moderate members—especially those who were electorally vulnerable
such as Anh “Joseph” Cao (R-LA)—had been unwilling to forgo sending
federal dollars back to their districts. At the other end of the ideological
spectrum, some liberals have called for a ban on earmarks handed out to
for-profit entities while opposing an outright ban on all earmarks. For
these reasons, we control for a member’s ideology using first dimension
DW-NOMINATE scores (Poole and Rosenthal 2007). This variable
ranges from −1 to 1 with lower scores corresponding to more liberal
voting behavior. In line with prior research, we expect that more conser-
vative members should receive fewer earmarks.7

Another variable associated with the amount of earmarks a member
receives is seniority. In short, we expect that as seniority increases,
members will be afforded the opportunity to send more federal dollars to
their district. This is related to the experience with the appropriations
process and the possible accumulation of power and favors that accrue
with lengthier service. We measure seniority as the number of terms a
member has served as recorded in CQ’s Politics in America 2008. Addi-
tionally, conventional wisdom holds that vulnerable members of Con-
gress should send home a greater share of earmark dollars than their
more secure colleagues. Accordingly, we include a variable that taps the
relative safety of a member’s congressional district: the share of the vote
for the presidential candidate of the incumbent’s party in 2004.

Next, we control for the possibility that district demand may drive
the distribution of earmark dollars using a measure described in Adler
(2002). His data extends only through the 1990s redistricting, however,
which required us to update most of the measures to the 2007–2008
districts and map the old jurisdictions to the new ones (jurisdictions were
shifted, and subcommittees renamed, multiple times in the 2000s).8 We
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expect to find that as demand in a district increases, so should the amount
of earmark money allocated to that district (Lazarus 2010).

The influence exerted by members over the appropriations process
is the final, and perhaps most important, factor driving earmark distri-
bution. In the House, the chairs (or “Cardinals”) of the appropriations
subcommittees, along with the minority ranking members, have substan-
tial discretion over the supply of earmarks. Generally speaking, members
submit their earmark requests to the chair or ranking member of the
appropriate subcommittee. Given that they control the process, we expect
Cardinals and ranking members to receive extra earmarks compared to
rank-and-file members. Although the subcommittee chairs and ranking
members are largely able to control their individual bills, it is likely that
the chair, David Obey (D-WI), and ranking member, Jerry Lewis
(R-CA), of the full committee acquire “bonus” earmark dollars from
some or all of the subcommittees.9 It is also likely that members who
simply serve on the committee also obtain more money for their pet
projects given their working relationships with the full and subcommittee
chairs and ranking members. Other members who might accept more
than their “share” of earmarks are those in the House leadership—the
Speaker, majority and minority leaders, and majority and minority
whips. In order to control for this, we created an index where a member
receives one point for serving on the Appropriations Committee, two
additional points for being a party leader, cardinal or subcommittee
ranking member, and three more points for serving as the full committee
chair or ranking member. We call this measure the “Appropriations
Power Index.”10

Above, we offered a theoretical rationale for why we expect the
estimated results of the impact of these factors to vary across the country.
In geographic terms, this is referred to as spatial heterogeneity. There are
several ways we could examine this hypothesis. The simplest would be to
run a series of regressions on different regions of the country. A major
drawback of this method is that it requires the researcher to predefine the
regions. Although the United States can be divided relatively easily into
the “South,” the “Northeast,” and so forth, this assumes that there is no
variation within the particular regions or even within states. Moreover, it
is possible to try different categorizations and compare results, but once
headed down this path, a researcher is left with a nearly endless number
of possible iterations.

Another option might be to interact region or state variables with
the other independent variables. This method is not promising either
since the model will very quickly grow unwieldy. With just the five
independent variables described above, a regression that uses this
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technique would swell to 59 parameters based on the nine regional
divisions used by the Census Bureau (nine regions × five variables + 14
individual components).

In contrast, the GWR approach offers key advantages
(Fotheringham, Brunsdon, and Charlton 1996, 2002). Of primary interest
here is that it allows regression coefficients to vary across the area of
study. Modeling potential spatial heterogeneity in the effects of these
covariates via GWR can reveal, for example, whether a safe member
from the West has similar earmarking practices to a correspondingly safe
member elsewhere in the country. If there are no differences in space,
then the GWR approach is not very useful and will not add much to the
study. If we do see variation, then it may be useful to learn that earmarks
work differently depending on the home region of the representative.

Results

Table 1 presents the results from a standard OLS estimation that we
will soon compare to the GWR model. Briefly, we find that districts
represented by more conservative members receive fewer earmarks. A
moderate member such as Travis Childers (D-MS) with a NOMINATE
score near zero brings home over $6 million more on average than the
most conservative members of the chamber such as Jeff Flake (R-AZ) or
Paul Broun (R-GA). We also find that an additional term of seniority
carries an additional 1.1 million earmark dollars. In addition, there are
significant returns to serving on, and moving up the ranks of, the Appro-
priations Committee. We also find that as the incumbent’s share of the
presidential vote increases members send home fewer earmark dollars—
suggesting that those who are more electorally secure tend to receive less
earmark funding. In addition, we find a positive and significant relation-
ship between district demand and earmark dollars. Finally, as indicated
by the adjusted R2, the model “explains” 48.4% of the variation in
earmark dollars.

Since we have theoretical reasons to expect spatial heterogeneity in
the regression coefficients, we now turn to the results from the geographi-
cally weighted regression. We report the summary statistics from the
GWR in the last three columns ofTable 1. In order to compare fit between
the GWR and OLS regressions, we can compare the adjusted R2 andAICs
from each model. For the GWR, the adjusted R2 is .577, a nearly 20%
improvement over the adjusted R2 for the OLS model. Additionally, the
AIC for the GWR is more than 32 points lower, indicating that the model
taking geography into account is the “better” fitting of the two.11 Of course,
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by the nature of the estimation technique we would expect the GWR model
to provide a superior fit due to the weighting kernel.

Because GWR estimates a coefficient for each observation (or
district) in the data, we present the mean, standard deviation, minimum,
and maximum in order to demonstrate the variation in the coefficients.
These results are displayed in the last three columns of Table 1. Gener-
ally speaking, the coefficient means are similar to the results from the
OLS estimation, although they are not exactly the same. More telling are
the minimum and maximum values of the coefficients. Except for the
power index variable, the coefficients all bound zero, meaning they are
positive in some districts and negative in others. We should be cautious,
though, in drawing inference from these values since we are only exam-
ining the coefficients and not performing hypothesis tests to determine
statistical significance.

In Figure 2, we map each of the coefficients to illustrate the geo-
graphic patterns in the coefficients and the variation in their size with one

TABLE 1
Summary of OLS and Geographically Weighted Regression

OLS Geographically Weighted Regression

Coefficient Coefficient Mean Coefficient Coefficient
Variable (standard error) [standard deviation] Minimum Maximum

Ideology −644.30* −556.41 −2372.76 665.24
(261.67) [680.60]

Seniority 110.16* 103.00 −131.20 602.24
(32.65) [142.91]

Presidential Vote −83.33* −74.17 −202.98 35.21
(12.32) [36.80]

Demand 43.94* 44.39 −101.37 305.59
(15.91) [60.15]

Appropriations Power Index 2720.47* 2864.29 1112.84 4613.55
(167.57) [811.99]

Constant 7161.22* 6662.05 793.53 16188.65
(752.55) [2021.46]

N 432 432
F 81.98*
Adj. R2 .484 .577
Local R2 .553 .27 .76

[.088]
AICc 8039.38 8006.90

*p < 0.05.
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map corresponding to each variable and an additional one for the R2. The
coefficients are interpreted in the same fashion as traditional OLS coef-
ficients. The categories represent quartiles with each group having an
equal number of districts.12 In each of the maps, darker shading corre-
sponds with large (and positive) coefficients and lighter shading means
the coefficients are smaller and possibly negatively signed. For this
presentation, we borrow from Mennis (2006) and only present results
where p = 0.05 or better.13 Again, if there are no visible patterns or
variation in coefficient size or statistical significance, then GWR is likely
not necessary.

For the first variable, Ideology, we see that the coefficients are
significant in portions of the upper-Midwest as well as an area reaching
from central Pennsylvania down to the eastern portions of North Caro-
lina. When we take into account the variation in the size of the coeffi-
cients, this means that moving from a moderate member with a
NOMINATE score near zero to a member at the conservative end of the
scale corresponds to a difference of $23.7 million in some districts,
almost $15 million in others, and no difference from zero in the rest of
the country. Legislators who do not fit neatly into the standard left-right
party positions represent large swaths of the country with significant
coefficients. For example, in the upper-Midwest there is a tradition of
progressivism while the Blue Ridge area is characterized by social con-
servatives, some of whom are Democrats like John Murtha in Pennsyl-
vania and Bart Stupak from the upper peninsula of Michigan. Perhaps
legislators’ homestyles (Fenno 1977) offset traditional party platforms by
virtue of the pork projects sent back to the district. This could explain
why more moderate members, in traditional ideological terms, seem to
get more pork than their more extreme colleagues. We also see that, in
many areas of the country, there does not appear to be a significant
relationship between ideology and earmarks. This may mean that the
standard left-right ideological spectrum is a poor predictor of preferences
for pork, a finding supported by Crespin and Rohde (2010) who find
appropriations spending to be multidimensional.

When it comes to seniority, the coefficients exhibit similar variation
with an additional term of seniority returning nearly $2 million in parts
of Oklahoma and Arkansas, between $2 and $4 million in parts of the
lower Midwest, and upwards of $4 million in Florida and parts of south-
ern Mississippi and Georgia. Yet if we were to rely solely on the results
from the global regression, the same changes in seniority corresponds to
$1.1 million. In the rest of the country, the coefficient is not significant at
conventional levels. This provides important evidence in favor of the
view that earmarks likely play differently before audiences in various
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parts of the country. It is noteworthy, as well, that this finding holds after
controlling for district demand—thus suggesting a latent geographic
dimension to distributive politics.

The influence of Electoral Security on earmarks also changes quite
a bit throughout the country. The effect is relatively small in parts of
Arizona, Texas, Wisconsin, and a few other areas. Here, a one percentage
point increase in district presidential votes means a decrease of only
about $600,000. In contrast, the same one percentage point change in
presidential vote in the Dakotas, Nebraska, Wyoming, and parts of Colo-
rado means a decrease of around $1.5 million. Other parts of the country
show variations somewhere between these two end points. This stands in
contrast to the west coast and most of the east coast (except the Mid-
Atlantic) where there is no relationship between competitiveness and
pork. Our finding contradicts the conventional wisdom that pork is allo-
cated largely with the electoral circumstances of members in mind.

We see that the Demand variable is statistically significant and
relatively large compared to the OLS results in parts of the upper and
central Midwest and in some portions of the mountain West. The effect is
strongest in the Dakotas, Montana, Wyoming, and parts of Colorado,
Nebraska and Minnesota—a region of the country in which agriculture
plays an important role in the economy. It is also significant, although
substantively smaller, in the Virginias and parts of the Carolinas. These
areas are important centers of activity for the US military and defense
contractors. Clemens, Crespin, and Finocchiaro (2010) find that district
demand plays a pronounced role in influencing earmark allocation for the
Defense, Military Construction, and Agriculture subcommittees whereas
demand is not significant for many of the other appropriations bills.
Finally, the Appropriations Power Index variable is significant over the
entire set of observations. Like the other variables, there is considerable
variation in the size of the coefficients across the country, which varies
from an increase of $11 million to more than $45 million as appropria-
tions power grows. We also find that the model fit varies across the
country from a high of .76 to a low of .27.

In sum, we find strong evidence that political geography plays an
important role in the distribution of earmarks in the US House as there
appears to be a relatively large amount of spatial heterogeneity in the
regression coefficients from the GWR. In many cases, the largest coef-
ficients are twice the size of the smallest. This supports our contention
that underlying geographic processes are at work and models that fail to
account for this aspect of the distributive process are missing important
aspects of legislative politics. Our results also lend support to our argu-
ment that while there is a clear recognition in the broader literature that
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federal spending, and pork-barrel politics, involves geographic consid-
erations, that perspective typically does not carry into the empirical
modeling in the extant research on the topic. We believe these results
suggest that failing to account for geography can lead to a significantly
less nuanced understanding of the processes at work in this realm of
policymaking.

Discussion and Conclusions

The appeal of distributive politics to legislators and constituents is
a well-known aspect of politics, both in the United States and around the
world. The essence of pork-barreling involves targeting benefits to fairly
narrow, often geographic, subsets of the full population, over whom the
costs of such programs are diffused. Scholars have realized that particu-
lar districts, states, and regions tend to share interests in certain policy
areas and types of benefits. Similarly, the ideological and demographic
characteristics of constituents often predispose them to favor or oppose
various types of pork. Yet empirical research that addresses the geo-
graphic basis of distributive politics has lagged behind the lip service
paid to geography in theoretical accounts.

In this article, we have provided a theoretical and statistical foun-
dation for analysis of the impact of geography on distributive politics.
While certain characteristics of constituencies give rise to trafficking in
various kinds of pork, the neighborhood effects of geographic space also
play a role beyond simply shared characteristics. These effects carry with
them severe limitations for conventional statistical analysis. Our results
reveal the implications of ignoring space in the study of pork, as typical
models fail to account for spatial heterogeneity in the covariates. The
GWR technique aids in this regard by allowing us to observe a significant
degree of nuance at the subnational level across nearly all of the impor-
tant predictors in the models of pork examined here. This is something
that has been ignored in prior research and has resulted in explanations
that simply do not apply to large geographic regions.

Although our results indicate that traditional models of pork-barrel
spending may mask spatial heterogeneity, they do not directly tell us
what is the root cause of the variation beyond a factor that is not
likely institutional in nature but rather is tied to differences across
congressional districts. Scholars have argued that significant spatial het-
erogeneity is an indication that the model suffers from omitted variable
bias (Fotheringham, Charlton, and Brunsdon 1998) and that finding the
right variables can both reduce the variation and add to our knowledge of
the underlying topic.
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Thus, a next step is to further probe the theoretical basis for the sort
of geographic variation uncovered in our spatial analysis. Some possible
suspects include (1) varying degrees of constituent desire for and appre-
ciation of earmarks, which might be translated as the “salience” of pork
across various geographic areas, and relatedly, (2) differing levels of
constituent awareness of the projects their representative are steering to
the district. Of course, the direction of causality in the relationship
between pork, on the one hand, and salience or awareness on the other, is
complicated, and is more than we can address in this article. Nonetheless,
reasonable proxies exist and provide an avenue by which future studies
might profitably engage these questions. Additionally, it bears mention-
ing that our analysis focuses solely on earmarks, which represent a
particular type of pork. Thus, future research that delves into the broader
stream of distributive politics is warranted.

Such studies, we trust, will be motivated by the recognition that to
truly understand what shapes the distribution of pork, it is simply not
enough to build a global model that holds in all places at all times.
Rather, scholars must be sensitive to the variable nature of pork and
either demonstrate the global applicability of their models or directly
remedy spatial heterogeneity at the subnational level. Toward this end,
we recommend the approach pursued here to those interested in ear-
marks and distributive politics, as well as other district-level processes
more generally. When studying political processes characterized by
geographic-based representation—and the associated neighborhood
effects—this approach accounts for the possibility of an underlying
latent process and may even help to diagnose the basis of that latency.
Even when the explicit basis of the heterogeneity revealed by GWR
analysis may be difficult to spot, the approach can illustrate the
nature of the dynamic that scholars should be looking for, prodding
further analysis into the underlying mechanics of the phenomenon of
interest.
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APPENDIX

This appendix details the components of the variables measuring constituency
“demand” for the policies produced by the various subcommittees of the House Appro-
priations Committee. We follow Adler (2002), as well as the data and codebook he makes
available (http://sobek.colorado.edu/~esadler/Congressional_District_Data.html) to
reconstruct the measures and series for the post-2002 (and subsequent) redrawing of
district lines. Additionally, we consulted district maps produced by the US Census Bureau
to trace boundary lines (http://www.census.gov/geo/www/maps/cd110/
cd110_mainPage.htm) and match them up with the location of various geographic char-
acteristics and landmarks. Most district-level data were obtained from the Census Bureau’s
American FactFinder site (and are indicated by “Census” in the source list) at http://
factfinder.census.gov/servlet/DatasetMainPageServlet.

Committee Measures of Demand (Adler 2002)

Agriculture • Percent employed in farming, fishing, and wildlife (Census)
• Percent living in rural-farming areas (Census)

Commerce, Justice,
Science

• District borders a coastal area or the Great Lakes
• Percent foreign born (Census)
• Percent living in urban areas (Census)
• Percent African-American (Census)
• District is in a city with one of the 25 most active ports [based on

whether district contains one of the 25 most active ports by total
tonnage in 2007, US Army Corps of Engineers (2007)]

Defense • Size of non-civilian military workforce (Census)
• Number of major military installations (Congressional Districts,

2003)
Energy and Water • Location of top 100 research universities [Carnegie Foundation

(2009) classification of RU/VH: Research Universities (very high
research activity) n = 96]

• Location of nuclear power facilities [district contains US Nuclear
Regulatory Commission licensed facilities n = 104]

Financial Services • Percent employed by federal, state, and local government (Census)
Homeland Security • District borders a coastal area or the Great Lakes

• Percent foreign born (Census)
Labor, HHS, Education • Median family income (Census)

• Percent employed in blue-collar industries (Census)
• Percent attending public school (Census)
• Percent of workers in state unionized (Bureau of Labor Statistics,

2009)
Interior and Environment • Population density (Census)

• State acreage (logged) owned by the National Park Service and
Bureau of Land Management [from Adler’s (2002) data for 105th
Congress, 1997–99]

(continued on next page)
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APPENDIX
(continued)

Committee Measures of Demand (Adler 2002)

Military Construction, VA • Size of non-civilian military workforce (Census)
• Number of major military installations (Congressional Districts,

2003)
• Percent population who are veterans (Census)

Transportation, HUD • District borders a coastal area or the Great Lakes
• Percent living in urban areas (Census)
• Median family income (Census)
• Percent unemployed (Census)
• Percent employed in transportation and public utilities (Census)
• Percent employed in construction (Census)
• District contains one of the 50 largest central cities [Census Bureau

(2009) ranking of incorporated places with population > 100,000]

Note: Bracketed entries indicate specifics with regard to the reconstruction of particular variables
when the original source was unclear or unobtainable for the 2000s. We were not able to reproduce
for the 2000s three of Adler’s measures: relative flood potential (Energy and Water), number of beds
in district VA hospital (Military Construction, VA), and total number of military installations
(Defense; Military Construction, VA).

NOTES

We gratefully acknowledge the helpful comments and suggestions of David
Darmofal, as well as the editor and anonymous reviewers.

1. Possible exceptions are those that differentiate between Democrats and
Republicans (or liberals and conservatives) and different types of pork (Lazarus and
Reilly 2010; Sellers 1997). However, these cases assume all Democrats and Republicans
are the same—controlling, of course, for the other covariates.

2. Until the recent earmark ban, many members had links on their web pages
where constituents could download forms to make such requests.

3. The kernel we implement derives the bandwidth by minimizing the corrected
Akaike Information Criterion (AIC). Charlton and Fotheringham (N.d., 5) recommend
the adaptive kernel when the density varies around the study area.

4. See Crespin, Finocchiaro, and Wanless (2009) for discussion of these changes
and differences between the ethics rules of the House and Senate.

5. The literature is generally not consistent in its use of dollar amounts versus
counts as the dependent variable. Our instincts are to use the total dollar value
since counts will treat large expensive projects the same as smaller scale, relatively
inexpensive earmarks. In addition, our Geographic Weighted Regression method is
likely not appropriate to handle count data and the added complications associated with
problems such as over/underdispersion. Nevertheless, we reran the models using
counts, and the results were quite similar with a few exceptions. First, our main
substantive point still holds: that there is substantive spatial heterogeneity in the regres-
sion coefficients. In some cases the variables are significant across larger (or smaller)
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areas of the country, although this is to be expected since the dependent variables
are capturing somewhat different concepts. The major difference between the two
dependent variables is that the Seniority variable is no longer significant in the OLS
estimations.

6. We should point out that we drop Alaska and Hawaii from our dataset since
they do not have any clearly defined neighbors. Multimember earmarks are relatively
rare (only about 16% of the cases in our dataset), thus limiting our ability to study them
independently.

7. In lieu of the more nuanced control for ideology, we also ran the models
with a majority party indicator (the 110th was controlled by the Democrats), but not
surprisingly, the results are essentially the same given the exceedingly high correlation
between NOMINATE and party.

8. The appendix presents a brief overview of the variables we were able to
reconstruct and their linkage to the various appropriations subcommittees. These mea-
sures were then used to create a “demand” variable for each subcommittee. In order to
create the subcommittee measures of demand, we again followed Adler and standard-
ized each of the individual component measures (i.e., each component has a mean of
zero and a standard deviation of one) and then summed across each of the individual
measures. The “total” demand variable for the initial results presented below is the
summation of each of the subcommittee variables.

9. Obey also chaired the Labor-HHS-Education Appropriations Subcommittee.
10. We acknowledge that this index is somewhat arbitrary and realize the results

could vary if we awarded a different number of points for different positions. However,
given the ratio of its coefficient relative to standard error, minor changes in the variable
should not influence statistical significance.

11. Although there are no units for AICs, lower values indicate better model fit.
Fotheringham, Brunsdon, and Charlton (2002, 96) suggest a difference in AICs over
three is a significant difference.

12. We should point out that the cut points for the categories for the size of the
coefficients are somewhat arbitrary and purely illustrative. We do not mean to imply
that different categories imply a statistically significant difference.

13. The geographically weighted regression on earmarks in the US House esti-
mates parameters for five variables across 432 districts. With 2,160 parameters to esti-
mate, the possibility of a Type I error is a serious concern. Since we used a p-value of
0.05 to reject the null hypothesis, we can estimate that we erroneously rejected
0.05 × 2160 = 108 null hypotheses. In total, we rejected 866 null hypotheses, so this
error represents a significant fraction of our hypothesis tests. Traditionally, we might
address this problem by applying the Bonferroni correction. As Byrne, Charlton, and
Fotheringham (2009) point out, however, the large number of parameters estimated in
GWR models and the level of dependence between the hypothesis tests usually means
that the Bonferroni correction will be far too conservative for GWR models. While
Type I errors would be greatly reduced or even eliminated, Type II errors, where null
hypotheses that should be rejected are not, would soar.

Byrne, Charlton, and Fotheringham (2009) therefore suggest an alternative test
that significantly increases the statistical power of the model by accounting for depen-
dency between the hypothesis tests. The test depends on the selection of a target

132 Clemens, Crespin, and Finocchiaro



family-wise error rate (the probability of rejecting one or more true null hypotheses).
In examining this technique, we targeted a family-wise error rate of 10%. The effective
number of parameters in our model is 80.73. Following Byrne, Charlton, and
Fotheringham’s methodology, we should therefore fail to reject the null hypothesis for
any p-value greater than 0.00123. Applying this correction significantly reduces the
statistical power of our model. While the results for our Appropriations Power Index
remain largely unchanged, all of the significant results for ideology are rejected as are
most of the significant results for district demand and more than half of the significant
results for seniority. One hundred and five (out of 258) of the significant incumbent
security results are likewise rejected. Altogether, 255 results with p-values less than
0.05 are rejected by the test. Recall our initial estimate of approximately 108 Type I
errors. Following Byrne, Charlton, and Fotheringham’s methodology, we have elimi-
nated more than twice that many significant results, suggesting that we have introduced
a significant amount of Type II error. We therefore decided to present standard hypoth-
esis tests in our results and discuss the multiplicity problem here. In both the original
OLS regression and in the GWR regression, our Appropriations Power Index accounts
for a significant amount of the variation in the dataset, while the other variables account
for very little. It is not surprising then that the power index results remained significant
while those for other variables did not survive Byrne, Charlton, and Fotheringham’s
test.
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