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Abstract

This dissertation investigates the political economy of government resource alloca-

tion and hiring decisions. Chapter one examines the causes of public expenditure

persistence and documents such persistence for U.S. municipalities. We investigate

four possible causes of this pattern and find the most support for the theory that an

interest group induces persistence by influencing local politicians. A dynamic theo-

retical model is developed to derive quantitative and qualitative predictions about the

magnitude of persistence. These conditions are tested using a panel of 595 U.S. mu-

nicipalities, and the empirical analysis broadly supports the theoretical predictions.

Estimates indicate that the median large municipality annually spends about $134

(4.8 percent) more per household due to expenditure adjustment frictions.

Chapter two investigates the countervailing incentives that electoral competition

provides elected officials: while competitive elections may mitigate private rent seek-

ing activities, competition may also promote opportunistic vote buying. We test for

this trade-off using data from a decentralized public program in a developing country

in which households were selected as eligible to receive social assistance benefits in-

tended for the poor. Estimates indicate that while the overall amount of misallocation

is only weakly related to electoral competition, the composition of the misallocation
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varies: as electoral competition increases, officials’ private rent seeking (i.e., allo-

cating benefits to non-poor family members) decreases relative to vote buying (i.e.,

allocating benefits to non-poor, non-family members).

Chapter three studies the performance and selection of appointed bureaucrats.

The chapter utilizes data from a developing country that include information about

appointees’ job performance and ability, as well as information about candidate ap-

pointees that were not selected. These data are used to examine the types of indi-

viduals that effectively administer the policy task, and the types of candidates that

public officials actually appoint. While candidates with relatively more human capital

are selected in general, public officials exhibit a tendency to appoint their associates,

and candidates that are “like them.” Some evidence suggests that this pattern is

due, in part, to favoritism for friends. The chapter also estimates the degree to which

suboptimal hiring reduces program performance.
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Chapter 1

1.1 Introduction

This paper documents public expenditure persistence in US municipalities and in-

vestigates four possible causes of this persistence. We utilize a panel of 595 US

municipalities from 1970 to 2000 and present evidence that spending on local public

goods is slow to adjust to changes in public demand, with the median large munici-

pality spending about $134 (4.8%) more per household due to this persistence. We

find the most support for the theory that persistence is driven by an interest group

(local public workers) that offers campaign support to politicians to increase public

spending. A dynamic theoretical model is then developed to derive quantitative and

qualitative predictions, which are supported by the data.

Previous research has documented persistence for several types of public poli-

cies: classic examples include the resilience of farm subsidies in developed economies

(Anderson, 2010) and protective trade barriers for previously infant industries in de-

veloping countries (Krueger, 1993). With respect to public good provision, several

mechanisms may potentially explain policy persistence, such as politically influential

special interests, adjustment costs and evolving political preferences of the median
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voter. Research that attempts to understand the relative importance of these types

of persistence mechanisms, however, is relatively scarce.

There are several reasons why US municipalities are a good candidate to study the

causes of policy persistence. First, US municipalities exhibit considerable variability of

demographic and spending dynamics, both in the cross-section and time series, while

sharing a common national system of laws and, to some extent, culture. Second, the

composition of local public goods is relatively homogeneous across medium-to-large

municipalities. And third, data are available for a large number of observations.

We use such data to show that municipalities that experience negative (positive)

shocks to population spend significantly more (less) on public goods, after controlling

for contemporaneous factors that determine constituent demand, such as crime and

demographic characteristics. Given this pattern, we then empirically investigate four

theoretical mechanisms that might drive this persistence. First, we consider the role

that labor adjustment costs, as reviewed by Hamermesh and Pfann (1996), have on

changes to municipal spending. Such a mechanism would imply that municipalities

are slow to adjust their factor inputs because of costs to laying off workers.

Second, we consider how changing political preferences of voters might influence

spending. For instance, Bassetto and McGranahan (2009) consider a model in which

public investment hinges crucially on the mobility of constituents, as a forward-looking

voter may have different preferences over spending depending on the probability that

she remains living in the jurisdiction. Third, we consider the effect that residen-

tial sorting, as first studied by Tiebout (1956), might have on public expenditures.

Households with a low marginal benefit for public goods, for instance, may endoge-

nously migrate to suburbs over time, whereas public good-loving households may opt

to reside in large, declining municipalities that provide more public goods.

2
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Finally, we study the theory that a well-organized interest group might act to in-

fluence spending, as studied in Coate and Morris (1999). In particular, we investigate

the role that public workers have in influencing policy through political support of

local politicians.1 We utilize information on the political activity of municipal workers

that is available for a small subset of the cities in our sample to analyze whether this

political activity explains the aforementioned persistence. While tests for the first

three mechanisms suggest that these theories do not account for much of the per-

sistence, empirical analysis of the fourth mechanism suggests that politically active

workers are associated with higher spending in declining cities.

Because the number of respondents to the political activity survey was relatively

small, however, the empirical conclusion regarding this mechanism is not definitive.

In order to further explore this issue, we thus develop a theoretical model to draw

subsidiary conclusions about the dynamic interaction between local politicians and

an interest group that we can then test using our full data set. The model is similar

in spirit to Coate and Morris (1999) and the static model of Grossman and Helpman

(1994), in which a politician sets a policy variable (public spending) each period

that affects the current welfare of both constituents and the special interest group.

The politician, however, cares about both public welfare and campaign support from

the interest group, which allows for the interest group to offer campaign support to

the politician in exchange for policy concessions. Crucially, the current policy also

augments the interest group’s future capacity to influence the politician, introducing

an endogenous link through time.

While the model is designed to deliver the straightforward relationship between

1The Hatch Act of 1939 restricted federal employees’ political activities but only applies to munic-
ipal employees that work on federally financed projects. Moreover, the Act does not restrict public
employees from electioneering, contributing personal money to campaigns or issuing endorsements.

3
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population shocks and public spending, it also generates several ancillary empirical

predictions that observables should satisfy if public workers are a primary contributor

to spending persistence. We also calibrate the model to simulate the effects of demo-

graphic shocks on public spending, which suggests that persistence should be on the

order of 2.5-5% higher in “declining” cities, relative to “growing” cities, depending

on the specific type of shock.

Armed with these predictions, we then revisit our empirical analysis to test the

quantitative and qualitative theoretical results. Quantitatively, our simulated interest

group model is roughly consistent with the spending persistence implied by our coef-

ficient estimates. We also disaggregate total municipal spending to separately study

five different types of public goods. Our political activity data indicate that police

officers and fire fighters are considerably more politically active than some types of

local public workers, such as park maintenance personnel.2 Consequently, the inter-

est group mechanism would predict that spending persistence should be particularly

strong for law enforcement and fire protection, and relatively less for public goods

produced by workers that are less prone to engage in political activity. The empirical

analysis strongly supports this intuition, as well as the other qualitative theoretical

predictions.

Finally, we conclude the paper by discussing policy implications and estimating

the amount of additional spending in the 25 largest US cities that is due to the

persistence mechanism, using data from the 2010 Census. Estimates indicate that of

these large municipalities, the median spends around 4.8% more on the public sector

2Teachers are also often thought of as a strong interest group. We do not study public education,
however, for two reasons. First, in most municipalities, the school budget is set by the local board of
education, which is distinct from the city government. Second, and more practically, school district
boundaries often do not match up directly with municipal boundaries. Consequently, the relevant
demographic information for school districts and municipalities often do not coincide.

4
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wage bill due to policy persistence, with a fifth of the cities spending more than 7.5%

more. In particular, we estimate that municipal spending in Detroit is about $400

higher per household due to policy persistence. We also devote particular attention to

Vallejo, CA, which declared bankruptcy in 2008, and Harrisburg, PA, which received

bailout funds from the state in 2010 to avert a default. For Harrisburg, our estimates

indicate that the value of the additional municipal spending due to policy persistence

is about 56% of the value of the bailout that was transferred to the city.

Section 1.2 presents our data and several stylized facts regarding spending per-

sistence, and Section 1.3 contains our theoretical analysis and simulation exercise.

Section 1.4 then revisits our empirical analysis in light of the theory, and Section 1.5

concludes.

1.2 Data and empirical evidence

1.2.1 Data

To investigate persistence in municipal spending, we collect data from the US Census

Bureau’s Census of Governments (CoG) and County and City Data Book (CCDB).

Appendix A includes a detailed description of our data; a short summary of key points

is presented here.

The CoG is conducted every five years and contains detailed financial information

for all US government bodies, including cites. We extract information on operational

expenditures, the annual wage bill paid to full time employees and capital expendi-

tures, and adjust for inflation by converting the spending data to 2005 dollars. We

collect CoG data from 1972 to 2002, where 1972 was the first year where the Census

Bureau adopted a uniform accounting standard for constructing spending measures.

5
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Our second main data source, the CCDB, includes demographic information for

municipalities with population 25,000 or more. The CCDB compiles its data from

the decennial US Census of Population and Housing, and demographic information is

thus observed every 10 years. From these data, we extract a number of variables that

we use as covariates, such as each city’s population and median household income

(adjusted to 2005 dollars). We collect CCDB information corresponding to decennial

Census years from 1960 through 2000, and then merge each census year with the

corresponding CoG reporting year (1970 CCDB is matched with 1972 CoG data, and

so on). Data from 1960 is collected to compute demographic growth rates for the

1970 observations, as we discuss below.

Our data thus consists of a panel of observations with time dimension four, cor-

responding to the Census years 1970, 1980, 1990 and 2000. From 1960 to 2000, a

number of municipalities fluctuated above and below the CCDB’s reporting thresh-

old of 25,000 residents.3 To avoid potential sample selection bias, we thus define our

population of interest as the set of cities that had 25,000 or more residents from 1960

to 2000.4 For technical reasons discussed below, we also drop municipalities located

in Hawaii and Alaska, which results in a final sample of 595 municipalities. Table 1.1

presents summary statistics for our sample.

1.2.2 Testing for policy persistence

We test for policy persistence by estimating the correlation between municipal spend-

ing and shocks to municipal population, which is a strong determining factor in de-

3For instance, the population of Key West, Florida, was 33,956 in 1960, 29,312 in 1970, 24,382 in
1980, 24,832 in 1990 and 25,478 in 2000.

4As a robustness exercise, we’ve conducted our analysis when defining our population of interest
as cities with 25,000 or more residents across the entire 1970-2000 period. This expanded sample
yields results that are consistent with the analysis presented below.

6
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Table 1.1: Summary statistics, pooled across time

Mean Median 10th 90th

Per cap operational exp’s ($) 1,027.64 798.74 432.19 1,911.52
Per cap full time wage bill ($) 618.12 464.17 274.15 1,242.14
Per cap capital exp’s ($) 221.69 165.92 39.95 448.13

Population 140,087 63,364 32,992 256,050
Gross population growth rate 1.08 1.03 0.91 1.29
Median household income ($) 53,564 50,705 39,942 69,536
Gross median income growth rate 1.09 1.07 0.92 1.27
Unemployment rate (%) 5.72 5.22 2.82 9.30
Poverty rate (%) 12.96 12.36 5.30 21.55
College graduates (%) 18.39 15.70 7.65 32.28
School-age, 5-17 (%) 19.55 18.90 14.60 25.60
Elderly, 65+ (%) 12.32 12.20 7.60 16.84
Black (%) 14.40 7.60 0.46 39.64
White (%) 78.41 83.14 50.35 98.09
Inequality 1.58 1.52 1.30 1.92
Serious crimes / 100,000 6,181 5,810 2,333 10,572
Land area (1,000 sq ft per cap) 0.37 0.30 0.11 0.69
Change in boundary (%) 3.82 0.00 0.00 0.00

Vote share Democrat (%) 48.80 48.74 35.33 63.30
Stayers (%) 76.78 77.98 69.35 82.60

Notes. All variables are defined for the 595 sample municipalities, except per capita oper-

ational expenditures (566 municipalities) and per capita capital expenditures (584 munici-

palities).

mand for public good provision. Building on previous literature,5 the linear model

log(git) = θ1 log(zit) + θ2 log

(
zit

zi,t−10

)
+Xitβ + δt + αi + εit (1.1)

5Within the context of state-level spending, Bassetto and McGranahan (2009) examine the effect
of population change on capital investment by estimating a pooled cross-section. We describe this
paper in more detail below. When performing sensitivity analysis, Baqir (2002) also includes the
population growth rate as a covariate and reports a negative relationship with per capita public
spending, while Ladd (1994) examines county-level spending and estimates a positive relationship.

7



www.manaraa.com

captures this correlation, where git represents a measure of expenditures in munici-

pality i and year t, zit represents municipal population and zit/zi,t−10 represent the

(gross) population growth rates over the past decade. The vector Xit contains other

covariates for municipality i, while αi is a city-specific fixed effect and δt is a time-

specific fixed effect. Finally, εit is an unobserved error term.6

Parameter θ2 measures the degree of persistence in municipal spending, after

controlling for contemporaneous factors that influence the demand of public good

provision, (zit, Xit, δt, αi). In principle, the level of public good provision should only

depend directly on a municipality’s current characteristics, and not on factors that

influenced demand for public goods a decade prior. A negative parameter estimate

(θ2 < 0) is suggestive of policy persistence: holding current demographic character-

istics fixed, population decline is associated with greater municipal spending (and

conversely for growing municipalities). An estimate of θ2 = 0, however, would indi-

cate no inter-temporal relationship between current spending and past demand for

public goods, whereas θ2 > 0 would point towards the opposite of persistence.

We incorporate the following variables in Xit, as is common in the literature:

the log of median household income (log(y)), the unemployment rate (unem), the

poverty rate (poverty), the percentage of the adult population with a bachelor’s degree

(college), the percentage of the population between the ages of 5 and 17, inclusive

(sch age), the percentage of the population that is age 65 or older (old), the percentage

6Note that (1.1) is equivalent to

log

(
git
zit

)
= (θ1 + θ2 − 1) log(zit)− θ2 log(zi,t−10) +Xitβ + δt + αi + εit,

where git/zit is a measure of municipality i’s per capita expenditures. The coefficient −θ2 thus mea-
sures the elasticity of public spending with respect to lagged population. We adopt the specification
in (1.1) for comparability with our theoretical analysis.

8
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of white and black residents (white and black), and the log of the ratio of per capita

income to median income, which serves as a proxy for income inequality (log(ineq)).

Other time-varying characteristics that are often not considered in the literature

may prove to be particularly important given our interest in capturing persistence.

One obvious potential omitted variable is crime: a municipality’s crime rate may

influence spending on public goods, such as law enforcement and fire protection, as

well as population change. For instance, an increase in crime may cause constituents

to move from the municipality and prompt the local government to hire more po-

lice officers. Since several covariates, such as the unemployment rate and poverty

rate, are associated with crime, model (1.1) will already capture some of this effect.

Nevertheless, in order to minimize potential omitted variable bias, we deal with this

issue directly by including the crime rate in Xit. Including a contemporaneous crime

measure, however, would introduce a simultaneity problem. In fact, the literature on

crime, such as Levitt (2002), has focused on estimating the impact of police expendi-

tures on crime while controlling for the simultaneity bias. We follow an approach in

the spirit of Corman and Mocan (2000). Because it takes time to significantly increase

police expenditures in response to crime, our measure of crime is not a contempora-

neous measure, but one that is lagged two years from t. The specific variable that we

incorporate is (log) the number of serious crimes committed per 100,000 residents.7

A second important determinant of public spending is the population density

within the municipality. Throughout our sample, some cities grow in land area by

annexing or merging with neighboring communities. Moreover, a city that is shrinking

7The CCDB compiles crime information from the FBI’s Uniform Crime Reports, which provides
information on criminal offenses that are known to law enforcement personnel. The definition of
serious crimes include both violent crimes (murder and non-negligent manslaughter, forcible rape,
robbery and aggravated assault) and property crimes (burglary, larceny-theft and motor vehicle theft).
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in size may require greater public expenditures to provide services to constituents

that are more dispersed. To adjust for such an omitted variable, we incorporate two

measures in Xit: a measure of population density (land area pcit, municipal land (in

square miles) divided by population), as well as an indicator that equals 1 if the city’s

land area expanded by more than 50% in the previous 10 years (boundaryit).

Finally, city-specific characteristics that are constant across time may simultane-

ously influence public spending and city demographics, but are often unobserved by

the econometrician. In addition to city amenities, such as proximity to local beaches

or national parks, municipal-specific institutions such as the size of the city’s legisla-

tive body and electoral system are quite constant across the period that we study.8

These type of unobserved characteristics will be controlled for by the city-specific

fixed effect αi.
9

Table 1.2 reports coefficients estimates in model (1.1) for three alternative mea-

sures of municipal expenditures: total operational expenditures, the total full time

wage bill, and total capital investment.10 In the operational expenditure (Column

(1)) and wage bill (Column (2)) specifications, the correlation between public spend-

ing and the rate of population change is negative and significant at the 1% and 5%

level, respectively, and of similar magnitude. The population change coefficient in

Column (1), for example, suggests that a one percent decrease in the (gross) popu-

8Baqir (2002) presents evidence that city political structures and institutions, such as the size of
the city’s legislative body and electoral system, are difficult to change and tend to persist through
time. Evidence presented in Coate and Knight (2009) suggests that a municipality’s specific form
of government (mayor-council versus council-manager) tends to be quite stable. Between 1987 and
2002, for instance, less than 1% of cities in the authors’ sample changed their form of government.

9Coate and Knight (2009) and other authors, such as MacDonald (2008), have utilized similar
approaches when examining municipal spending using a panel of cities. Cross-section regressions
for each of the four years indeed suggest the presence of time-constant unobserved variables. See
Appendix B for cross-section estimation results, which vary considerably across years.

10Sample size various across different spending measures due to municipal financial reporting.

10



www.manaraa.com

Table 1.2: Fixed-effects estimates for municipal spending

[1] Operational [2] Wage Bill [3] Capital

log(z/z−10) -0.178*** -0.158** 0.134
(0.050) (0.050) (0.175)

log(z) 0.963*** 0.900*** 0.875***
(0.050) (0.048) (0.162)

log(y) 0.483*** 0.450*** 1.532***
(0.127) (0.119) (0.439)

unem -0.261 -0.937** -7.011***
(0.350) (0.336) (1.308)

poverty 0.262 -0.090 1.239
(0.322) (0.327) (1.154)

college -0.074 0.037 -0.383
(0.232) (0.215) (0.728)

schage -0.301 -0.264 3.735
(0.579) (0.520) (1.921)

old 0.665 0.650 2.698
(0.498) (0.426) (1.461)

black 0.323 0.188 -1.378
(0.185) (0.171) (0.769)

white -0.250 -0.329* -1.432**
(0.166) (0.132) (0.539)

log(ineq) 0.343* 0.229 -0.281
(0.162) (0.162) (0.485)

log(crime) 0.021 0.007 0.112
(0.018) (0.020) (0.092)

log(land area pc) 0.110** 0.082* 0.215
(0.039) (0.038) (0.133)

boundary 0.019 0.006 -0.041
(0.034) (0.036) (0.097)

Number of Cities 566 595 584

Notes. The dependent variable in each regression is the natural log of the

variable listed at the top of the column. The estimation technique is the fixed

effects within estimator. All regressions include time fixed effects, which are

unreported. Heteroskedastic-robust standard errors are reported in parenthe-

ses. Star levels ∗∗∗, ∗∗ and ∗ correspond to statistical significance at the 1, 5

and 10 percent levels, respectively.
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lation growth rate is associated with 0.18% more spending on public goods, holding

contemporaneous municipal characteristics fixed. Column (3) in Table 1.2, on the

other hand, suggests that capital investment does not exhibit policy persistence, as

the coefficient for population change is highly insignificant.

In addition to population change, Columns (1) and (2) also show that population

level and median household income are the two strongest correlates of public spending,

as these coefficients are positive and significant at the 1%. It is worth noting that the

coefficient for the (lagged) crime rate is statistically equal to zero across all models.

As we will see below, however, the effect of crime will vary across different types of

public goods when we disaggregate the spending measures. In particular, the crime

rate will be significant and positively related to expenditures on law enforcement and

fire protection services, while insignificance across other types of public goods.

Estimates in Columns (1) and (2) of Table 1.2 thus suggest that policy persistence

does occur for municipal operational expenditures and, in particular, for wage outlays,

but not for capital investment. For parsimony, we focus exclusively on studying

persistence in the municipal wage bill for the remainder of the paper. We choose

to focus on the wage bill because the sample is larger than municipalities reporting

operational expenditures (595 versus 566). Moreover, the following results hold when

examining operational expenditures.

1.2.3 Persistence mechanisms

Several theories may explain persistence in municipal spending. One appealing prop-

erty of our estimation procedure, however, is that we can rule out explanations that

are based on variables that do not change in time. In particular, theories of status

quo bias such as the presence of veto players in the political process and superma-

12
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jority requirements should be controlled for, given that municipal institutions and

legislative procedures tend to persist in time. Consequently, we focus on four possible

persistence mechanisms that rely on time-changing characteristics.

Labor adjustment costs

Adjustment costs are often cited as a reason why some firms are slow to modify factor

inputs in response to shocks, as reviewed by Hamermesh and Pfann (1996). A similar

mechanism may explain the persistence in the wage bill that is highlighted above.

Arguably the most prominent sourse of adjustment costs that some municipalities

face are legal barriers to laying off public workers. In the US, labor laws governing

public sector employment are established at the state level, and the strength of these

laws vary considerably across time and states. In particular, states vary in whether

or not public workers have the right to bargain collectively to negotiate terms of

employment, including wages and the municipality’s layoff policy (such as “last in,

first out”). In the absence of such barriers, municipal governments would have an

easier time reducing labor input in response to evolving demand for public goods.

A large literature, as surveyed by Freeman (1986), has investigated the effect of

public sector collective bargaining on municipal finance. In particular, Freeman et al.

(1989) provide evidence that police officers benefit from having the state-mandated

right to bargain collectively, regardless of whether or not the workers actually create

a formal union. To test the effect of legal adjustment costs on policy persistence, we

follow Freeman et al. by constructing the binary variable

Bit =

 1 if public workers are guaranteed the right to bargain

0 otherwise
(1.2)
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using the NBER Public Sector Collective Bargaining Law Data Set.11

Column (1) of Table 1.3 presents the estimation results of model (1.1) after incor-

porating Bit into Xit. The coefficient for Bit is positive and significant, with a point

estimate of 0.11, indicating that municipalities spend about 11% more when public

workers are given the right to bargain collectively, which is consistent with previous

studies.

Preferences of the median voter

Changing political preferences of the median voter may also induce status quo bias

and spending persistence through at least two channels. First, Democrats with a

proclivity for public spending may reside in higher proportions in declining regions,

whereas fiscally conservative Republicans may be more prone to move to growing

cities in the South and West of the US. Consequently, voters’ movement to new

regions could endogenously drive the negative correlation between population growth

and public expenditures.

Second, Bassetto and McGranahan (2009) investigate a mechanism in which voter

mobility influences capital investment in US states. A key insight of their theoretical

and empirical analysis is that states with high resident turnover may over-invest in

capital. If investment benefits are front-loaded and the cost of servicing bonds is

pushed into the future, then a voter’s willingness to support public borrowing should

be increasing in the probability that the voter will move to a new state in the near

11The NBER data set disaggregates the legal information by type of public good: police officers,
fire fighters, teachers and other local public workers. This disaggregation is performed because some
states extend collective bargaining rights to only some types of workers. In general, however, all local
public workers enjoy symmetric rights within the same state. In this section, we use the definition of
police bargaining power in our analysis. In Section 1.4, we estimate our model using different types
of public goods and match the appropriate Bit for each good.
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Table 1.3: Testing for persistence mechanisms

[1] Adjustment cost [2] Median voter [3] Tiebout [4] All

log(z/z−10) -0.147** -0.177*** -0.129** -0.139***
(0.051) (0.051) (0.052) (0.046)

B 0.113*** 0.104***
(0.024) (0.052)

Share Dem. Vote 0.171 0.280**
(0.111) (0.128)

stayers 0.917*** 0.799***
(0.276) (0.425)

ρ 0.235*** 0.210***
(0.007) (0.006)

log(z) 0.916*** 0.868*** 0.818*** 0.814***
(0.049) (0.050) (0.046) (0.307)

log(y) 0.532*** 0.474*** 0.232* 0.267**
(0.118) (0.119) (0.128) (0.197)

unem -0.857* -0.935** -0.877** -0.878**
(0.334) (0.340) (0.425) (0.482)

poverty -0.069 0.082 0.157 0.266
(0.329) (0.333) (0.307) (0.360)

college -0.011 0.008 0.328* 0.298
(0.214) (0.219) (0.197) (0.186)

schage -0.212 -0.546 -0.244 -0.344
(0.518) (0.529) (0.482) (0.157)

old 0.781 0.511 0.703* 0.723**
(0.434) (0.409) (0.360) (0.128)

black 0.144 0.267 0.046 0.069
(0.167) (0.172) (0.186) (0.018)

white -0.428** -0.254 -0.240 -0.242
(0.133) (0.134) (0.157) (0.036)

log(ineq) 0.282 0.258 0.022 0.055
(0.167) (0.163) (0.128) (0.030)

log(crime) 0.003 0.006 -0.003 -0.004
(0.020) (0.020) (0.018) (0.007)

log(land area pc) 0.079* 0.080* 0.047 0.047
(0.037) (0.038) (0.036) (0.036)

boundary 0.004 0.012 0.019 0.022
(0.036) (0.035) (0.030) (0.029)

Number of Cities 595 595 595 595

Notes. The dependent variable is the natural log of the wage bill paid to full time municipal
employees. All regressions include time fixed effects, which are unreported. Columns [1] and
[2] report coefficients from the fixed effects within estimator. Columns [3] and [4] report
coefficients from the Spatial Durbin Model, and thus include coefficients for ω′iFt, which are
unreported. Heteroskedastic-robust standard errors are reported in parentheses. Star levels
∗∗∗, ∗∗ and ∗ correspond to statistical significance at the 1, 5 and 10 percent levels, respectively.
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future.12

A similar pattern may also occur for municipal spending: if a voter plans to remain

in the city with high probability, then the voter may demand more, or perhaps less,

public good provision. For instance, a voter with a high likelihood of remaining in

a municipality may have a higher marginal benefit for a safe community and well-

functioning local public sector. On the other hand, the voter might have a lower

marginal benefit if there are expensive long-term costs associated with hiring public

workers, such as expensive labor contracts or future pension liabilities.

To control for such preferences, we create two variables using available county-level

data.13 First, we collect voting data from the US Presidential election that directly

preceded the year in which the municipality’s budget was spent. We then create the

variable dem shareit, which divides the number of votes for the Democratic candidate

by the total votes for the Democratic and Republican candidates. Second, we follow

Bassetto and McGranahan by constructing a variable stayersit, which proxies for the

fraction of individual households that remain (or “stay”) living in municipality i at

time t. The decennial US Census asks respondents whether they changed their place

of residency in the past five years and, if so, their county of residence five years prior.

The variable stayersit is constructed by computing the number of county i’s year t

residents that lived in county i in t − 5, and then dividing this number by the total

number of residents that lived in county i in year t − 5. The variable stayersit thus

12It is important to note that voter turnover is distinct from (net) population change. For instance,
many cities in Texas have a very high population growth rate and a low rate of resident turnover:
once moving to a city, a household is very likely to remain in that city for many years. On the
other hand, there are growing cities such as Alexandria, VA that exhibit high resident turnover:
households quickly move in and out of Alexandria as the political landscape and job market shifts in
nearby Washington, DC following national elections.

13See Appendix A for more information about the raw data and construction of the variables. We
utilize the Census Bureau’s 2002 mapping that matches each city to one county.
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offers an estimate of the probability that a randomly selected resident will remain

living in municipality i, five years hence.

Column (2) of Table 1.3 presents parameter estimates of model (1.1) when we

incorporate stayersit and dem shareit into Xit. Of course, given that stayersit and

dem shareit are defined at the county level, these variables exhibit some measurement

error, so the reader should bear in mind that the coefficient estimates may exhibit

attenuation bias. Indeed, the parameter for dem shareit is not significantly different

from zero, but stayersit is positive and significant, indicating that the wage bill is

higher when residents are more likely to remain living in the municipality.14 The

parameter θ2, however, remains essentially unchanged after accounting for stayersit

and dem shareit.

Tiebout sorting

Tiebout sorting, in which households sort into communities based on preferences over

the level of public good provision, may be a third mechanism causing the pattern ob-

served in Table 1.2. Rhode and Strumpf (2003), for instance, document that the cost

of moving has declined substantially in the US over the past century, which should

lend itself to an increased prevalence of Tiebout sorting.15 Moreover, continued in-

vestment in public transportation and highway systems have made commuting within

metropolitan areas much easier for households that reside away from the city center.

The Tiebout hypothesis could drive the observed persistence if, say, households

14Bassetto and McGranahan also examine state-level operational expenditures and estimate θ2
statistically equal to zero, and the coefficient on stayersit strictly negative. That paper, however,
estimates a pooled cross-section and omits the population level, log(zit), from the model. We replicate
their qualitative results when estimating their model with our data.

15Unlike much of the Tiebout literature, however, Rhode and Strumpf find little empirical evidence
that Tiebout sorting is a primary contributor to migration patterns in the US over the past 150 years.
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that value public goods have remained living in large city centers that heavily invest

in the public sector, while households with less preference for public goods have sorted

to growing suburbs outside of the main city. Preferences for local public goods may

only be weakly related to political leanings in Presidential elections, and thus the

controls presented in the electoral test might not fully capture the Tiebout effect

described here.

Addressing this mechanism is somewhat more complicated than the two cases dis-

cussed above. In particular, there are omitted variables stemming from this Tiebout

effect that are correlated with git, as well as contemporary controls (zit, Xit). To ad-

dress this mechanism, we begin by first identifying these omitted variables, and then

modifying (1.1) to account for the omission.

Tiebout sorting is primarily thought of as a “local” phenomenon, in which house-

holds sort within a metropolitan area. Indeed, some evidence has been presented that

the Tiebout mechanism is not a strong factor in migration between metropolitan areas.

A demography literature, as surveyed in Greenwood (1997), references private sector

employment as the main driving force behind inter-metropolitan migration, while Day

and Winer (2006) provide evidence that the impact of public policies on migration

between Canadian provinces is small. In short, the evidence suggests that the main

determinants of long distance migration are not strongly related to the quality and

cost of local public goods.

Tiebout sorting more likely occurs to some extent at the local level, within a

metropolitan area. Following McFadden (1978), consider a two-stage model of resi-

dential choice: first, an agent decides which metropolitan area to work in, and then,

the agent decides which municipality to reside within the metropolitan area. Within

this hierarchical decision model, the agent selects the optimal municipality by com-
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paring all municipalities within the metropolitan area across K municipal-specific

characteristics. Thus, a household’s location decision to reside in municipal i will

depend upon both the demographic characteristics of that municipality, as well as

the demographic characteristics of the municipalities i′ 6= i that are located in the

metropolitan area.

In short, the relevant omitted variables in (1.1) involve a vector of attributes of

neighboring communities. Consequently, we modify (1.1) to include spatial effects

that constitute these omitted variables. The resulting estimation strategy is essen-

tially the fixed effects estimator, but adding in additional covariates to control for

characteristics in nearby cities. Let

Ft =

(
ln(zt), ln

(
zt

zt−10

)
,Xt

)

denote the stacked vectors of covariates for all I cities and let ln(gt) denote the vector

of public expenditure decisions, at time t. We incorporate (Ft, ln(gt)) into the right

hand side of (1.1) and multiply (Ft, ln(gt)) by a weighting matrix Ω, where element

ωi,i′ is a measure of geographic “closeness” between cities i and i′ 6= i. For each i,

the vector ωi stacks all weights associated with city i where the weight given to city

i is zero. The following model thus incorporates for the omitted variable problem

associated with Tiebout sorting:

ln(git) = θ1 ln(zit) + θ2 ln

(
zit

zit−10

)
+Xitβ + δt + αi

+ ω′iFtζ + ρω′iln(gt) + εit. (1.3)

As mentioned above, model (1.3) is simply the standard fixed effects model that
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incorporates the characteristics of neighboring communities. This class of model is

often referred to as a Spatial Durbin Model (SDM) in the spatial econometrics lit-

erature. The coefficient ρ captures the correlation between the level of public good

provision in city i and the weighted vector of public good provision in all other cities,

whereas the vector ζ has an analogous interpretation for the covariates. While we

incorporate (Ft, ln(gt)) primarily to control for potential the omitted variables stem-

ming from Tiebout sorting, there are other reasons for (ρ, ζ) 6= 0. For instance, ρ 6= 0

could imply that public spending decisions in city i′ may directly affect city i via

spillovers.

As is extensively discussed in the literature, the estimation of a model with a spa-

tial lag, ln(gt), is endogenous by construction: ln(gi,t) depends directly on the error

εit, and thus ln(gt) is correlated with the vector of errors εt. While a straightforward

maximum likelihood approach has been extensively utilized in the literature to over-

come this problem in the cross-section, the technique to extend the SDM to panel

data is rather recent. Elhorst (2003) first proposed a technique, but Anselin et al.

(2006) demonstrated that this procedure leads to an incorrect estimation of standard

errors. Lee and Yu (2010) overcome this problem by proposing a transformation that

allows for a consistent estimation of coefficients and the correct computation of stan-

dard errors when a spatial lag appears. We utilize an extension of the Lee and Yu

methodology that was developed in Beer and Riedl (2009). As far as we know, our

paper is the first applied estimation of an SDM in the context of panel data using

individual and time fixed effects.16

As is standard in the spatial econometrics literature, the spatial weighting matrix

16We thank Christian Beer and Aleksandra Riedl for sharing their codes with us.

20



www.manaraa.com

Ω must be imposed prior to estimation. In this paper, we define

ωi,i′ =

 1 if i 6= i′ and the distance between i, i′ is less than 50 miles

0 otherwise

All results reported below are robust to other specifications of Ω that are typically

employed, such as defining ωi,i′ as the inverse of the distance between cities i and i′.

Estimation results for the coefficients in (1.3) are reported in Column (3) of Table

1.3. Do to space considerations, we do not report estimates for (δt, ζ) and, of course,

the incidental parameters αi. Comparing across the fixed effects (Column (2) of Table

1.2) and SDM models (Column (3) of Table 1.3), many of the parameter estimates are

quite similar. For instance, the effect of population change is negative and significant

in both models, with point estimates of -0.158 and -0.129, respectively, which implies

that policy persistence is still present through the population channel. In addition,

parameter estimates for the effect of the population level (0.900 versus 0.818), the

level of median income (0.450 versus 0.232), the unemployment rate (-0.937 versus

-0.877), are all significant in the fixed effect and SDM models, respectively. Moreover,

the spatial auto-regressive coefficient, ρ, equals 0.235 and is significant at the 1% level,

suggesting that spatial effects are non-trivial.

Before moving on, it is important to note that an another appealing consequence

of estimating model (1.3) is that the SDM shrinks omitted variable bias, as long as

the omitted variable is spatially correlated, as discussed in LeSage and Pace (2009).

This is appealing in our model, as many time-varying omitted variable will most likely

be correlated across neighboring communities.

Column (4) of Table 1.3 jointly incorporates the variables associated with the
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mechanisms.17 The results are roughly similar to those discussed above. Neverthe-

less, the coefficient for the population growth rate remains significant and negative,

suggesting that there are additional factors that contribute to a statistically significant

portion of the persistence.

Politically active public workers

As mentioned above, authors such as Coate and Morris (1999) have investigated how

politically active interest groups can cause policy persistence. Within the context

of municipal public finance, local public workers are often cited as a strong interest

group that can influence public spending by delivering campaign support to local

politicians, via mechanisms such as door-to-door electioneering, official endorsements

and campaign finance.

Substantial anecdotal evidence suggests that public workers do, indeed, wield

such influence in local elections, which is then used to secure favorable terms of

employment. For instance, an article in The Economist noted that public employees

constitute, “powerful political machines [that] help pick the people that sit on the

other side of the bargaining table... [especially in] local campaigns, where turnout is

low” (January 8, 2011).

Such influence is perhaps most apparent in declining cities. An article in Time

magazine profiled Detroit mayor David Bing shortly after being elected. The article

stated,

Detroit must reduce the size of its 42 government agencies to be propor-

tionate to a city with a shrinking population and smaller coffers... a risky

17Given that, for a particular year t, B·,t is constant across all municipalities within a state, we do
not include Bi,t within the matrix Ft, as this would be redundant in the spatial setup.
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proposition in a region with historically strong unions. It’s a strategy

that’s particularly dangerous in an election year.... “Changes that should

have happened 20 years ago are now upon us,” Bing (said). “Previous

administrations had folks who were so concerned about getting elected,

or re-elected. I’m not worried about that” (Gray, 2009).

Generous public employee pay packages have also been referenced in municipalities

that have faced financial distress, such as Vallejo, CA. In 2008, Vallejo entered Chapter

9 bankruptcy as it fell behind on bond payments and racked up a $16 million deficit.

Some commentators have blamed past municipal administrations for awarding police

officers and fire fighters generous pay and benefit packages, which cost city millions

of dollars (Jones, 2008).

While a large-scale data set documenting local public workers’ electioneering activ-

ities is not available, the International City/County Management Association (ICMA)

did conduct two small-scale surveys in 1988 and 1999 that collected such information.

The ICMA questionnaire asked the Chief Administrative Officer of each municipality

to “indicate whether employee unions/associations have engaged in the following po-

litical activities” in the prior decade, where the activities included candidate endorse-

ments, candidate financial contributions and time/in-kind campaign contributions.18

Of the cities that responded to both ICMA surveys, 136 appear in our panel as

well. Given the relatively small sample size, the fact that the ICMA asks a (potentially

uninformed) respondent about retroactive information and possible issues regarding

endogeneity, we would like to emphasize that the following empirical results are only

suggestive. A pattern does emerge, however, when incorporating the political activity

information into our analysis.

18See Appendix A for more details regarding these data.
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Table 1.4: Per capita wage bill, tabulated by population growth and political activity

Political Activity?
No Yes Total

Declining
Population?

No
$546.02 $577.82 $567.87
($379.71) ($328.68) ($344.69)

56 123 179

Yes
$559.76 $636.50 $601.84
($397.74) ($638.30) ($541.67)

42 51 93

Total
$551.91 $595.02 $579.48
($385.57) ($441.20) ($421.79)

98 174 272

Notes. This table presents summary statistics for the annual per capita wage bill paid to full time

workers, tabulated across subsets of the data. The columns tabulate the sample by whether or not

municipal workers were politically active, whereas the rows tabulate whether the municipal declined

in population during the previous decade. Each cell reports average spending, the standard deviation

(in parenthesis) and sample size within the subset.

Table 1.4 provides summary statistics regarding the per capita wage bill for several

subsets of this reduced dataset. Each cell reports the mean per capita wage bill,

the standard deviation (in parenthesis) and sample size within each subset. The

columns of the table tabulate the sample by whether or not public workers engaged in

political activity (endorsements, campaign finance and/or electioneering), as reported

by the ICMA. The rows, on the other hand, tabulate the sample by whether or not

the municipality’s population declined during the previous decade. Several facts are

apparent from the table: first, consistent with the previous results, cities with a

declining population base spend about $34 per capita on public goods, relative to

growing cities ($601.84 versus $567.67). Similarly, a municipality with a politically

active public workforce spends about $43 more per capita, relative to municipalities

with a nonactive workforce ($595.02 versus $551.91).
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The more interesting result, however, is the cross-tabulation: if the public work-

force is not politically active, then declining and growing municipalities differ in their

per capita spending by only $14 ($559.76 versus $546.02). On the other hand, when

workers engage in the political process, then declining cities spend about $59 more

than growing cities ($636.50 versus $577.82).

Table B.2 in Appendix B reports fixed effects regression results when incorporat-

ing the other covariates. Column (1) incorporates the binary variable declineit in

place of log(zit/zit−10), where again declineit equals one if the municipality’s popu-

lation declined. Column (2) also includes declineit, as well as the indicator activityit

which equals 1 if public workers were politically active, and the interaction between

these two variables. In Column (1), the coefficient for declineit equals 0.029, indicat-

ing that declining cities spend about 2.9% more on the wage bill than growing cities.

In Column (2), however, the declineit coefficient equals −0.008, whereas the interac-

tion equals 0.088. Given the small sample size, all covariates other than log(zit) are

insignificant at 10%. Nevertheless, the interaction between declineit and activityit is

significant at 12%.

As noted above, these results are only suggestive and could potentially be mis-

leading because of potential endogeneity and measurement error; moreover, the size

of the effects are statistically insignificant at the standard levels. Consequently, to

further explore this political channel, we now turn to a theoretical model and sim-

ulation exercise to derive ancillary predictions that observables should satisfy if the

interest group mechanism is, indeed, a strong driver of the persistence. We will then

revisit the data and empirics in Section 1.4, in light of the theory.
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1.3 A dynamic theory of interest groups

1.3.1 Model

We begin with a brief overview of the model. Time is discrete and indexed by t =

0, 1, ..., and there are two types of agents: an infinitely-lived association that repre-

sents public sector workers (“the union”) and an infinitely-lived political party.

Each period, the political party has full discretion over selecting the amount of

money that the municipality allocates to producing a public good, gt. As is standard

in the literature, we assume that the party’s preferences are increasing in both the

welfare of the city’s constituents and the level of political campaign support delivered

by the union to capture the key trade-off that politicians face. Constituent welfare

depends upon both gt, as well as a vector of stochastic, exogenous variables st that

includes the current demographic profile of the municipality (described below).

Political support, on the other hand, is supplied (at a cost) by the union. We

interpret this political support in a broad sense: the intensity with which the union

engages in door-to-door campaigning; the mobilization of the union’s membership

to vote for the party; monetary payments to the party’s campaign coffers; in short,

actions that increase the party’s political strength in local, state or national elections,

but are costly for the union. Union preferences are strictly increasing in gt, and the

union can attempt to influence the party’s selected budget allocation by offering a

binding promise of campaign support in exchange for policy concessions. In addi-

tion, the union’s payoff is dependent upon its status quo budget allocation, gt−1, as

larger unions control more resources for political campaigns and must defend a larger

membership base from layoffs.
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More specifically, the timing each t is as follows:

1. The state (gt−1, st) is publicly observed.

2. The union offers the party political support (contingent on gt).

3. The party selects gt, and period payoffs are realized.

State variables

The exogenous state st = (wt, yt, zt) ∈ S ⊂ <3
++, where S is compact-valued and

convex. The sequence {st}t evolves according to the AR1 process st+1 = γst + εt+1,

where γ = (γw, γy, γz) ∈ <3
+ and εt+1 ∈ <3 is distributed according to a continuously

differentiable cumulative distribution function Γ(ε).19

The pair (yt, zt) is interpreted as the municipality’s median constituent income

and population, respectively, at time t. We explicitly incorporate median constituent

income into our model because the empirics confirmed that income is an important

determinant of public spending. The variable wt denotes the public sector wage at t.

A previous version of this paper allowed the public sector wage to be endogenously

determined in a slightly different environment; the main insight of policy persistence in

that version is consistent with what follows. We employ the exogeneity assumption

for technical ease and implicitly assume that public sector wages are determined

by external factors, such as public sector collective bargaining rights. Note that

as a consequence, the union implicitly attempts to influence the size of the public

workforce, given that wt is exogenous.

The previous period’s level of public expenditures, gt−1, is also observed at the

beginning of period t. The government must maintain a balanced budget each period,

19For simplicity, we abstract from cases where γst + εt+1 /∈ S, due to either drift or a large shock.
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and thus gt ∈ [0, ytzt], where ytzt denotes the municipality’s tax base at t. We denote

this constraint set as G(st) := [0, ytzt], and define G := [0,maxs∈S yz].

The Union

The union discounts future utility at rate β ∈ (0, 1) and has period preferences that

are represented by the expression u(g, g−1) − φ(C), where u : G2 → < is the payoff

the union receives from its current and previous budget allocation, C ∈ <+ is the

level of political campaign support delivered to the party and φ : <+ → <+ is a cost

function mapping campaign expenditures to a loss in union utility. The function φ(·)

satisfies φ′ > 0 and φ′′ ≥ 0, whereas u is twice differentiable, strictly concave and

satisfies ug > 0.20

The union’s payoff also depends on its status quo budget allocation, g−1, for the

following reasons: first, a larger status quo budget is associated with greater union

membership and an increase in union dues. Consequently, a union with a larger

status quo budget enjoys a higher capacity to engage in electioneering, as well as

increased means to engage in social and civic activities. Consequently, we assume that

ug−1 > 0. Second, the status quo budget allocation should also influence the union’s

marginal benefit for current expenditures, ug. As the union’s membership increases,

its members will demand a larger current budget allocation to guard against layoffs,

and to ensure that union dues are being put to good use. Consequently, we assume

that ugg−1 > 0: as the union’s status quo budget increases, the marginal benefit of

current expenditures increases as well.

20Alternatively, g−1 can be incorporated explicitly into the union’s marginal cost of campaigning.
In previous versions of the paper, the union’s payoff equaled u(g)−φ(C, g−1). In this setup, φg−1 < 0
and φg−1C < 0, so that the union’s total and marginal cost of campaigning were strictly decreasing
in status quo size. Under restrictions on the evolution of {st}t, the insights from such a model are
consistent with this version.
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Let ht = (gt−1, st, ht−1) denote the history of play up to period t and Ht(g−1, s0)

denote the set of feasible histories at t, given initial state (g−1, s0). A strategy for the

union is a sequence of campaign mappings Ĉt : Ht(g−1, s0) → <+ and public good

thresholds ĝt : Ht(g−1, s0)→ G whereby the union promises to deliver Ĉt(ht) political

support to the party if gt ≥ ĝt(ht).

The political party

The political party also discounts future utility at rate β ∈ (0, 1) and, as mentioned

above, has preferences over public welfare and the level of political support delivered

by the union. This reduced form approach is employed as a parsimonious way to

capture the trade-off that politicians face between maximizing constituent welfare

and catering to influential interest groups.

The city’s representative citizen (or median voter) has preferences over private

consumption, c, and the per capita production of the local public good, represented

by the number of public workers per capita, l. This citizen’s preferences are CES and

represented by

ηlσ + (1− η)cσ

σ
,

where η ∈ (0, 1) is the relative weight that the representative citizen places on the

public good. A large empirical literature in public finance has robustly documented

that the price elasticity of demand for a wide variety of local public goods is inelastic.

We incorporate this fact by restricting σ < 0, which is necessary and sufficient for

constituent demand for the public good to be inelastic.

We normalize the price of the private consumption good to unity and assume
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that the government generates revenue from a lump-sum tax. Consequently, the

representative citizen faces a budget constraint of c+ wl ≤ y, which is satisfied with

equality. By definition, aggregate public expenditures are g = wlz. We can thus write

the representative citizen’s indirect utility as

z−σ

σ

[
η

(
g

w

)σ
+ (1− η)

(
yz − g

)σ]
. (1.4)

Total constituent welfare is then derived by multiplying (1.4) by population:

v(g, s) =
z1−σ

σ

[
η

(
g

w

)σ
+ (1− η)

(
yz − g

)σ]
.

For the remainder of the paper, we deal directly with v(g, s). It is straightforward to

show that v is strictly concave and single-peaked in g.

For future reference, it will be useful to highlight several properties of v. First,

vgw > 0 (by σ < 0): demand for the public good is inelastic in the public sector wage.

Second, vgy > 0: as the representative citizen’s income rises, the marginal benefit of

the public good increases as well. Finally, vgz > 0: as city population grows, the

marginal benefit of the public good increases as more people share the cost of the

public good while simultaneously reducing per capita provision.

Given constituent welfare, we define the political party’s period payoff as λv(g, s)+

C, where λ > 0 is the weight that the party places on public welfare relative to the

political support delivered from the union, C. A strategy for the political party is a

sequence of policy decisions ˆ̂gt : Ht(g−1, s0) × G × <+ → G mapping history ht and

union offer (ĝt, Ĉt) to a policy decision.
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Equilibrium concept

We restrict attention to Markov equilibria. Markov strategies are defined in the usual

manner, in which the union’s strategy (ĝ, Ĉ) depends only upon the current payoff-

relevant state (g−1, s), while the party’s function ˆ̂g depends only upon the current

state (g−1, s) and union offer (g′, C ′). In Appendix C, we show existence of a pair

of value functions U(g, s′) (for the union) and P (g, s′) (for the political party) that

are continuous in g. Consequently, given a state (g−1, s), we can define the party’s

participation constraint, which requires that the union’s offer (g∗, C∗) satisfy

λv(g∗, s) + C∗ + β

∫
P
(
g∗, γs+ ε

)
Γ(ε) ≥

max
g∈G(s)

{
λv(g, s) + β

∫
P (g, γs+ ε)dΓ(ε)

}
︸ ︷︷ ︸

The Party’s Outside Option

(1.5)

in order to incentivize the party to select g∗. We now define our equilibrium concept.

Definition. A Markov Perfect Equilibrium (MPE) is a Markov strategy for the

union (g∗(g−1, s), C
∗(g−1, s)) and the political party g∗∗(g−1, s, g, C) such that:

1. For every (g−1, s) and (g′, C ′), the party’s strategy g∗∗(·) solves

max
g∈G(s)

{
λv(g, s) + C ′ · 1g≥g′ + β

∫
P (g, γs+ ε)dΓ(ε)

}
.

2. For every (g−1, s), there does not exist another strategy (ĝ(·), Ĉ(·)) such that

u(ĝ∗∗, g−1) − φ(Ĉ · 1ĝ∗∗≥ĝ) + β

∫
U(ĝ∗∗, γs+ ε)dΓ(ε) >

u(g∗∗, g−1) − φ(C∗ · 1g∗∗≥g∗) + β

∫
U(g∗∗, γs+ ε)dΓ(ε)
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where ĝ∗∗ and g∗∗ are the party’s best responses to (ĝ(·), Ĉ(·)) and (g∗(·), C∗(·)),

respectively.

This is the standard definition of an MPE: for any state and union offer, the

political party’s strategy must be optimal, while the union’s offer must be optimal

after accounting for the political party’s equilibrium strategy.

1.3.2 The social planner: No politics

If public workers cannot exert influence on the political party, then the party solves

the social planner’s problem and maximizes public welfare. In this instance, the

party chooses g̃(s) = arg maxg∈G(s) v(g, s) each period, yielding ṽ(s) = v(g̃(s), s)

welfare to constituents. Note that g̃(s) does not depend on, g−1, which only enters

via the union’s preferences. We mention two comments to compare with the political

equilibrium:

Comment 1. In the solution to the planner’s problem, the level of public expenditures

g̃(s) does not depend on previous realizations of median income y−1 or population z−1:

dg̃

dy−1
(s) = 0 and

dg̃

dz−1
(s) = 0.

Conditional on the current state s, public spending has no relationship with pre-

vious demographic characteristics in the city, as expenditures fully adjust each period

to maximize constituent preferences. The second comment addresses the relationship

between public spending and the public sector wage:

Comment 2. In the solution to the planner’s problem, g̃(s) is strictly increasing in
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the public sector wage:

∂g̃

∂w
(s) > 0.

The inequality reflects the fact that citizen preferences are inelastic in the public

good, so that higher public sector wages correspond to greater public expenditures.

1.3.3 Political equilibrium

We begin by establishing existence of an MPE in which the party always satisfies the

union’s demand for public spending, so that g∗∗(g−1, s, g
∗, C) = g∗.21

Lemma 1. An MPE exists in which the party always satisfies the union demand.

Our first proposition establishes that the equilibrium budget allocation g∗(g−1, s)

is always higher than the constituents’ optimal level of public spending, g̃(s). More-

over, equilibrium expenditures are positively correlated with previous realizations of

median constituent income and population.

Proposition 1. In the political equilibrium,

1. Expenditures are always higher than the constituents’ optimum: g∗(g−1, s) >

g̃(s).

2. Expenditures are increasing in the previous period’s (a) median constituent in-

come and (b) population, so that

dg∗

dy−1
(g−1, s) > 0 and

dg∗

dz−1
(g−1, s) > 0.

21All proofs are in Appendix C.
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The second component of Proposition 1 indeed captures the empirical result in

Section 1.2 that public expenditures are positively correlated with past population

realizations, or equivalently negatively related to the population growth rate z/z−1. In

addition, the proposition also indicates that a similar pattern should also hold for the

growth rate in median household income: consider two municipalities, i and j, that

are identical in their current demographic characteristics si = sj . Since demographics

are symmetric, then constituents in both cities have identical preferences for public

spending. Nevertheless, if y−1,i > y−1,j (z−1,i > z−1,j) so that past median income

(population) in city i exceeded city j, then public spending will be strictly higher in

city i, ceteris paribus. In other words, conditional on s, public spending is decreasing

in a municipality’s median income growth and population growth, y/y−1 and z/z−1.

Thus, declining cities exhibit more public spending then growing cities.

The intuition behind Proposition 1 is straightforward. Regarding the first compo-

nent, the union always finds it beneficial to incentivize the party to set expenditures

higher than g̃(s), as the union’s current and future payoffs are strictly increasing in

its current budget allocation, whereas the marginal cost of incentivizing the party is

zero at g̃(s). Consequently, spending is always too high if public workers can influence

the municipality’s policymakers.

The second component of Proposition 1 follows from two facts. The first fact is

that public spending is strictly increasing in both population and the median citizen’s

income: constituents’ marginal benefit of the public good is increasing in population

and income, which implies that the union finds it marginally cheaper to incentivize

the politician to increase expenditures when these variables increase.

The second fact is that current spending is also strictly increasing in the union’s

status quo budget allocation: a larger status quo budget implies that the union has
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a higher marginal benefit for current spending. Consequently, g∗(g−1, s) is strictly

increasing in g−1, as the union pledges greater campaign contributions in exchange

for additional policy concessions. Proposition 1 then follows from combining these

two facts.

One caveat worth mentioning is the interpretation of the phrase “policy persis-

tence.” In cities experiencing (population or income) decline, public expenditures

persist in the traditional sense, as the union exerts increasing influence on the politi-

cian so that total spending remains too high. Expenditures in growing cities, on the

other hand, are smaller than expenditures in cities with stable population not be-

cause investment is lagging, but because the union is relatively less influential. In the

political equilibrium, expenditures always exceed the public’s optimum; in growing

cities, the excess is simply smaller in magnitude.

Proposition 1 captures the persistence that was observed in Section 1.2. The

following analysis is employed to derive several other testable predictions that we can

check in the data. While Proposition 1 indicates that population and income shocks

generate policy persistence, the result is silent regarding which type of shock generates

a stronger response. Proposition 2 indicates that income shocks generate a stronger

response: a 1% increase in past constituent income increases current expenditures by

relatively more than a 1% increase in the municipality’s past population level. This

proposition, however, requires the unrealistic restriction that population shocks are

iid. This condition makes the intuition behind the mechanism straightforward to

understand. Our model simulation, however, verifies the insights from Proposition 2

when the population shock process is calibrated to our data.

Proposition 2. If population shocks are iid (γz = 0), then public expenditures are
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more sensitive to previous realizations of constituent income, relative to previous pop-

ulation realizations:

y−1
g∗(g−1, s)

· dg
∗

dy−1
(g−1, s) >

z−1
g∗(g−1, s)

· dg
∗

dz−1
(g−1, s).

The intuition behind Proposition 2 is as follows. Recall dg∗/dy−1 and dg∗/dz−1

can be decomposed into two components: first, g∗(g−1, s) in increasing in y and z (in

the previous period), and second, g∗(g−1, s) is increasing in g−1 (in the current period).

Consequently, Proposition 2 is equivalent to showing that public expenditures are

more sensitive to income shocks.

These derivatives depend on y and z via two channels: (i) through the municipal-

ity’s tax base, yz, and (ii) directly through the number of individuals residing in the

city, z. The elasticity of the tax base with respect to both income and population

is 1: A 1% increase in either median income or population results in a 1% increase

in the tax base. Consequently, a percentage increase in either variable has an identi-

cal effect on constituent preferences for the public good through the tax base. This

implies that, via channel (i), the union’s marginal cost of influencing the politician

responds identically to percent changes in y and z.

Channel (ii), however, depends only on the municipality’s population. In Propo-

sition 1, we established that equilibrium expenditures are always higher than the

constituents’ optimum. As population rises, more individuals suffer from the exces-

sive costs of the public budget. Consequently, a 1% increase in population makes it

more costly for the union to influence the politician, via channel (ii). Therefore, the

elasticity with respect to median income is larger in magnitude.

Analytically, the restriction that population is iid is sufficient because of the dy-
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namic component of dg∗(g−1, s)/dz, which incorporates how an increase in popula-

tion today influences the future evolution of population. For instance, if the expected

growth rate of population is sufficiently larger than for income, then a small increase

in current population might have a drastic impact on expected future population and

influence current expenditures by more than the static effect for an increase in in-

come. The insight from Proposition 2 also holds if we replace the iid restriction with

bounds on the expected growth rates and relative magnitude of median income and

population.22 As mentioned above, however, our simulation results in Section 1.3.4

robustly support this proposition when (γy, γz) are calibrated to the data.

The next proposition analyzes the responsiveness of public expenditures to changes

in the public sector wage. The two insights are that public spending is increasing in

the public sector wage, and that the price elasticity of public spending is higher in the

absence of political activity (the social planner’s policy function, g̃(s)). We have only

shown this second insight analytically, however, for the restrictions that wage shocks

are iid and the union’s campaign cost is linear. While these conditions are sufficient,

they are by no means necessary: in our calibration, we relax these assumptions and

find that Proposition 3 holds across the entire state space.

Proposition 3. In the political equilibrium,

1. Expenditures are strictly increasing in the public sector wage, w:

∂g∗

∂w
(g−1, s) > 0.

2. If (a) wage shocks are iid and (b) the union’s campaign cost is linear, then

22Specifically, alternative sufficient conditions are (a) in expectation, median income grows at least
as much as city population (γy ≥ γz) and (b) the median constituent’s income is smaller in magnitude
than the city’s population (maxs∈S y ≤ mins∈S z). Both conditions are supported in the data.
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the price elasticity of public expenditures is higher if the union lacks political

influence:

w

g̃(s)
· ∂g̃
∂w

(s) >
w

g∗(g−1, s)
· ∂g

∗

∂w
(g−1, s). (1.6)

The first part of Proposition 3 is in accordance with Comment 2: as w increases,

constituents’ marginal benefit of the public good increases because demand is inelastic

with respect to public good provision. Consequently, it is marginally “cheaper” for

the union to influence the party, and thus g∗w(g−1, s) > 0.

Part two of Proposition 3, on the other hand, states that a particular public good’s

budget allocation is less sensitive to the public sector wage when public workers are

politically influential. In other words, if the public sector wage increases by 1%, then

politically active unions will enjoy a smaller budget increase relative to workers that

are not influential in local elections.

This result follows from two facts. First, in the political equilibrium, the concav-

ity of the union’s objective function is greater than the political party’s optimization

problem: the union takes into account both the political party’s utility (via the in-

centive constraint), as well as its own utility. This increased concavity implies that

the g∗(g−1, s) responds less to wage changes than if the politician unilaterally sets

public spending. Second, as the level of public expenditures increases, constituents’

price elasticity of demand for the public good becomes smaller in magnitude, due

to overspending. Combining these facts, it follows that the price elasticity of public

good expenditure is lower when public workers are politically influential.

38



www.manaraa.com

1.3.4 Simulation

We now present a simple simulation exercise to investigate whether the magnitude

of the policy persistence, as implied by our model, is similar in magnitude to what

is observed in the data. In addition, we use the simulation results to verify that

Propositions 2 and 3 are robust to relaxing the restrictions discussed above.

Model calibration and simulation algorithm

Recall that the union’s period payoff is u(g, g−1) − φ(C). We adopt the standard

quadratic cost function φ(C) = C2 and the Cobb-Douglas functional form to represent

the union’s preferences over the budget allocation, u(g, g−1) = gαg1−α−1 . The “true”

value of α is unclear, so we present results below for α ∈ {0.5, 0.667, 0.8} and adopt

α = 0.667 as our baseline parameter value. We consider values of α ≥ 0.5 because α

is the weight that the union places on the current budget allocation, relative to the

previous budget allocation.

The two parameters from the public welfare function, (σ, η), are set using estimates

from previous research and the constituent demand function g̃(s). Previous papers

have estimated that the price elasticity of demand for local public goods is around

−0.45.23 Given the demand function g̃(s), this price elasticity corresponds to σ =

−1.33.24 Given σ = −1.33, we also compute the corresponding value for η using

g̃(s).25

23See, for instance, as discussed in Oates (2006) and, for the case of education, Bergstrom et al.
(1982).

24 The constituents’ price elasticity of demand for public expenditures, [w/g̃(s)] · [∂g̃(s)/∂w], de-
pends on σ and g̃(s)/yz, which is the percentage of the tax base that is allocated to local public goods.
We estimate g̃(s)/yz in our data using operational expenditures and selecting the median value of
the distribution (3.69%). While the median cutoff is ad hoc, σ is not very sensitive to alternatives.

25Given g̃(s)/yz (see Footnote 24), σ and w, it is straightforward to calculate η. We set w = 43.7,
which corresponds to the median value of the average municipal employee salary in our data (in
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We adopt the standard annual discount rate of 0.95. Since our data is observed

at 10-year intervals, we set the model’s discount rate β = 0.9510 = 0.6. The weight

that the political party places on citizen welfare, λ, is set to 0.984/0.016. This value

is taken from Goldberg and Maggi (1999), which estimates λ when performing a

structural estimation of the Grossman and Helpman (1994) model.

The expected (gross) growth rates for median constituent income and population,

(γy, γz) = (1.071, 1.034), are computed by taking the median values of the respective

growth rate distributions in our data, as shown in Table 1.1. We also calibrate

(εy, εz) ∼ N(0,Σ) using our data,26 where

Σ =

 Σy Σyz

Σyz Σz

 =

 2.715 5.906

5.906 189.562

 .

The dimensions of the state space S are all divided by 1,000, so, for instance, Σy =

2.715 corresponds to a standard deviation of y shocks of $1,648. Given that B·t,

the indicator for strong state-level public sector collective bargaining laws, is used

to proxy for wt in our empirical analysis, we assume that wt is constant (γw = 1,

εw = 0), so that changes in the public sector wage are unexpected.

The optimal policy g∗(g−1, s) is computed numerically via value function iteration,

using a tolerance of 10−6. Given g∗(g−1, s), we then simulate the effect of income and

population shocks on public expenditures. As a benchmark, we simulate sample paths

{gnt }n,t for 10,000 municipalities (n = 1, ..., 10,000 and t = 1, ..., 5) without imposing

shocks:

thousands). It follows that η = 3.26× 10−6. η is relatively small because ṽ(s) exhibits considerable
curvature near 0.

26The distribution of (εy, εz) appears approximately normal in our data.
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1. At t = 3, we randomly select an exogenous state sn3 for each municipality,

drawing from a uniform distribution. Given sn3 , we compute snt = γsnt−1 + εnt for

t = 4, 5 and snt = (snt+1 − εnt+1)./γ for t = 1, 2, where εnt ∼ N(0,Σ).

2. Initial expenditures {gn1 }n are computed using the model

ln(gn1 ) = ξ̂g0 + ξ̂g1 ln(yn1 ) + ξ̂g2 ln(zn1 ),

where ξ̂g is estimated from our data via OLS.27

3. Expenditures {gnt }5n,t=2 are computed using g∗(g−1, s), {snt }5n,t=2 and gn1 .

We also simulate four expenditure paths that each impose a shock between t = 2

and t = 3: (i) a positive y shock of magnitude γy; (ii) a positive z shock of magnitude

γz; (iii) a negative y shock of magnitude γy; and (iv) a negative z shock of magnitude

γz. The values of these shocks are computed using the growth rate distribution for

income and population in our data. Positive (negative) shocks are defined at the 90th

(10th) percentile of the respective distributions. Our baseline parameter values and

(γy, γz, γy, γz) are reported in Table 1.5.

The construction of the “shock” expenditure paths differ from the benchmark case

in one respect; we explain the difference using the positive y shock as an example.

Instead of computing the simulation state at t = 2 using the formula sn2 = (sn3−εn3 )./γ,

we impose the positive y shock by computing yn2 = yn3 /γy, and then compute zn2 =

(zn3 − εnz,3)/γz, where εnz,3 is drawn conditional on εny,3 = yn3 − γyyn2 . Note that we

impose this shock retroactively so that municipalities have the same distribution of

demographic characteristics at t = 3 and differ only by income (or population) in the

27We estimate ξ̂g = (−1.062, 0.380, 0.863).
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Table 1.5: Baseline parameter values

Parameter Value Source

α 0.667 Union weights g twice as much as g−1
β 0.6 Annual discount rate of 0.95
λ 0.984/0.016 Goldberg and Maggi (1999)
σ −1.33 Literature, computations using g̃(s)

(γy, γz) (1.071, 1.034) Data: Median growth rate
(Σy,Σz,Σyz) (2.715, 189.562, 5.906) Data: Computed error variance

(γy, γz) (1.265, 1.292) Data: 90th percentile of growth rate dist.
(γy, γz) (0.916, 0.905) Data: 10th percentile of growth rate dist.

previous periods.

In addition to this simulation exercise, we also check that inequality (1.6) in

Proposition 3 holds across the state space. While it is straightforward to compute

∂g̃(s)/∂w analytically, ∂g∗(g−1, s)/∂w must be computed numerically. We use our

numerical solution for g∗(g−1, s) and a quadratic approximation technique to estimate

this elasticity: for each point (g−1, y, z) ∈ G × Y × Z on the grid, we estimate the

model g∗(g−1, (wi, y, z)) = ξw0 +ξw1 wi+ξ
w
2 (wi)

2+ui across the grid points {wi}i, where

ui is an error term. Using the estimates for ξw, we can then estimate [w/g∗(g−1, s)] ·

[∂g∗(g−1, s)/∂w] for each {wi}i, given the triple (g−1, y, z) ∈ G × Y × Z. For all

parameterizations that we consider, inequality (1.6) holds at over 99.5% of the 62,500

grid points.

Numerical results

Figure 1.1 displays municipal spending for the parameter values listed in Table 1.5,

with time plotted on the horizontal axis and aggregate expenditures plotted on the

vertical axis. In both panels, the solid line represents the expenditure level in the
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(a) Income shock (b) Population shock

Figure 1.1: The path of public expenditures following a shock

benchmark (no shock) scenario, averaged across the 10,000 simulated municipalities.

Figure 1.1a displays aggregate spending when an unexpected income shock occurs

in the municipality at t = 3, whereas Figure 1.1b displays spending following an

unexpected population shock at t = 3. In both panels, the red, dashed (blue, dot-

dasheded) line denotes aggregate spending for the negative (positive) shock scenario.

As discussed in Proposition 1, municipalities that experience a negative (positive)

shock to either income or population spend more (less) than the benchmark city, which

can be seen in the gaps between the solid, benchmark line and the other expenditure

paths at t = 3. These gaps dissipate quickly, however, as public expenditures quickly

converge to the benchmark path in the decades following the initial shock.

Of the three types of expenditure paths (benchmark, negative shock and positive

shock), the path that imposes the positive shock is closest in magnitude to the con-

stituents’ preferred expenditure level at t = 3, as additional spending is minimized in

this case. Consequently, Figure 1.2 plots the percentage of additional spending that

occurs in the benchmark and negative shock paths, relative to the path that imposes
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the positive shock. This percentage is a lower bound on the share of excess spending

in the benchmark and negative shock scenarios and will be referenced in our discus-

sion below. Note that the additional spending is driven solely by the union’s political

activity: the distribution of demographic characteristics is identical across all sample

paths for t = 3, 4, 5.

Figure 1.2a shows that a municipality spends about 5.1% more on the public

good when constituent income experiences a negative shock of magnitude γ
y
, relative

to if the city had experienced a positive shock of magnitude γy (holding current

income fixed). In addition, Figure 1.2a also shows that the benchmark, no-shock

municipality spends about 2.5% more, relative to the positive income shock scenario.

Figure 1.2b displays the analogous results for the population shock. In this case,

the municipality spends about 2.4% and 1.5% more in the negative and no-shock

scenarios, relative to the positive shock scenario. Finally, note that Figure 1.2 robustly

supports Proposition 2, as income shocks generate about twice as much persistence

as the population shocks.28

Table 1.6 reports the percentage of additional spending for α ∈ {0.5, 0.667, 0.8}.

For each value of α, the table reports four values corresponding to the four percentages

of additional spending at t = 3 that were mentioned in the description of Figure 1.2:

the percentage of additional spending in a municipality that experienced the negative

income shock γ
y
, relative to an identical city that experienced the positive income

shock γy, and so on. Persistence is always about twice as large in the case of the

income shock, relative to the population shock: the range of estimated persistence for

the negative income shock is about 3.7% to 5.7%, whereas the analogous population

28Note that this is the case, even though the difference in magnitude of the population shocks is
larger: γy − γy < γz − γz.
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(a) Income shock (b) Population shock

Figure 1.2: Percentage of additional spending, relative to the growing city

shock ranges from about 1.8% to 2.7%, depending on the value of α. We will examine

the comparability of these results with the implications from our empirical estimates

in the next section.

Table 1.6: Simulation results across α values: Percentage of additional spending,
relative to the positive shock scenario

Shock Type 0.50 0.667 0.80

Negative y shock 5.73% 5.08% 3.72%
Median y trend 2.69% 2.47% 1.85%

Negative z shock 2.74% 2.42% 1.80%
Median z trend 1.61% 1.48% 1.13%

1.4 Empirics revisited

We now revisit the data to further investigate whether the theoretical mechanism

outlined above may be contributing to a large share of the observed spending persis-
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tence. First, we reestimate the SDM in equation (1.3) after incorporating the log of

the median income growth rate, log(yit/yi,t−10), and then compare the implied level

of spending persistence with the simulation results in Table 1.6. Second, we test the

other theoretical implications of the theory by disaggregating our measure of spending

to individual types of public goods. And finally, we conclude the section by estimating

the magnitude of additional spending that occurs in individual US municipalities.

1.4.1 Comparison of model simulation and empirics

Proposition 1 established that shocks to median household income should also cause

policy persistence. We thus reestimate model (1.3), incorporating log(yit/yi,t−10)

as a covariate and controlling for the other possible persistence mechanisms. The

results are reported below, in Column (1) of Table 1.10. The coefficient estimates

for population and income change are both negative and significant at the 5% level.

As Proposition 2 predicted, the elasticity of public spending with respect to income

growth (-0.229) is larger in magnitude than the elasticity with respect to population

growth (-0.107). In fact, the magnitude is twice as large.

Given these two parameter estimates, we now create the analog to the predicted

additional spending shown in Figure 1.2 of the model simulation. As in Section 1.3.4,

we quantify the lower bound estimate for additional spending by taking a “growing

city” (at the 90th percentile of the population or income growth distribution) as our

benchmark and using the parameter estimates to calculate how much more the city

would spend if its growth rate was at the 10th and 50th percentile of the distributions.

To begin, we use our data to compute the typical full time municipal wage bill per

household in a growing city, for cities that the 90th percentile of the income growth

and population growth distributions, respectively. We then use the growth rates at
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Table 1.7: Additional annual spending on the wage bill per household

Income Shock Population Shock

Growing Median Declining Growing Median Declining
$1,794.07 +$71.63 +$142.05 $1,822.94 +$42.76 +$69.93

(+3.99%) (+7.92%) (+2.35%) (+3.84%)

the 10th, 50th and 90th percentiles of these distributions (reported in Tables 1.1

or 1.5) and the parameter estimates (-0.229 for income and -0.107 for population)

to estimate the additional expenditures that occur in the “median” and “declining”

cities, respectively.

Table 1.7 reports the estimates of additional spending per household, both in

terms of dollars and as a percentage of expenditures in the “growing city.” In the

case of a negative income shock (10th percentile of the distribution), a municipality

spends about $142, or 7.9%, more per household on the full time wage bill, relative

to what the same municipality would spend if it had experienced a shock at the 90th

percentile in the distribution ($1,794.07). A municipality experiencing the median

income shocks, on the other hand, spends about $72, or 4.0%, more per household

relative to the growing city.

These results are even more pronounced than the simulation results presented in

Table 1.6: additional spending in the “negative shock” (“median shock”) city was

about 5.1% (2.5%) higher than the “positive shock” benchmark. For population

shocks, the additional spending was estimated to be around 2.4% for the “declining

shock” and 1.5% for the “median shock” scenarios, respectively.
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Table 1.8: Description of the local public goods in our data

Public Good Description

Administration Handling of government-wide planning and legal matters
Fire protection Fire protection, prevention and rescue services
Road maintenance Maintenance of roads, bridges and tunnels
Parks and recreation Maintenance of public parks and recreational services
Police protection Enforcement of law and order

1.4.2 Comparing persistence across public goods

Up to this point, we have investigated public spending at an aggregate level and

treated public workers as one uniform body. In reality, however, municipalities pro-

duce a variety of public goods and allocate distinct budgets to each group. Moreover,

it is commonly believed that political influence varies considerably across these groups.

Some types of public workers, such as police officers, are historically very active in

local elections and thus should fit the mold of the “union” in the theory presented

above. On the other hand, other types of public workers, such as park maintenance

personnel, are not historically known for strongly influencing the local electorate, and

thus spending on park maintenance should more closely mirror the social planner’s

problem discussed above.

To further investigate such issues and test Proposition 3, we analyze spending per-

sistence for the five public goods that are listed in Table 1.8. These five public goods

are chosen because the vast majority of large cities directly produce the goods by

hiring labor and investing in capital.29 As with the total wage bill, we extract infor-

29 In our panel of 595 cities, all directly provide administrative services; 94.6% directly provide fire
protection services; 96.8% maintain roads directly; 91.9% maintain public parks; and 90.0% provide
law enforcement services. Cities that do not directly provide these services typically outsource pro-
duction to the private sector or another government body, such as the county or state. For instance,
many Californian cities receive fire protection services directly from the California Department of
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Table 1.9: Per capita expenditures, by public good

Mean Median 10th 90th

Per cap administrative wage bill ($) 47.37 40.57 20.91 79.74
Per cap fire wage bill ($) 91.78 84.40 53.31 140.67
Per cap parks wage bill ($) 25.06 21.95 8.07 45.30
Per cap police wage bill ($) 121.68 108.54 68.37 185.81
Per cap roads wage bill ($) 31.85 28.43 13.51 54.73

Notes. The number of sample municipalities reporting wage bill information across the

public goods is as follows: administration (595); fire (563); parks (547); police (589);

and roads (576). All variables are annualized and reported in 2005 dollars.

mation on the annual wage bill paid to full time employees from the CoG and adjust

for inflation by converting the wage bill data to 2005 dollars. Summary statistics for

the disaggregated spending data are reported in Table 1.9.

According to the ICMA political activity data, of these five services, fire fighters

and police officers are relatively more politically powerful than the employees that

produce the other three types of public goods.30 Moreover, anecdotal evidence also

affirms that these two services are the most politically active (see, for instance, Najita

and Stern (2001)).

To investigate possible persistence across public goods, we estimate the SDM

regression separately for each of the five services by replacing the dependent variable,

ln(git), with the time-t wage bill for each public good.31 The “partial equilibrium”

approach of estimating separate regressions for each type of public good is quite

Forestry and Fire Protection.
30In cities with more than 25,000 residents, about 55% (59%) of fire protection (law enforcement)

worker associations issue official endorsements for local officials, while 38% (35%) offer financial con-
tributions to fund political campaigns and 29% (27%) actively campaign for candidates. Conversely,
a category aggregating “other” local public services reports that workers engage in political activity in
26% (endorsements), 20% (financial contributions) and 17% (active campaigning) of municipalities.

31As mentioned above, the NBER Public Sector Collective Bargaining Law Data Set reports bar-
gaining laws separately for police officers, fire fighters and other local public employees. We include
the appropriate Bit for each regression.
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common in the empirical local public finance literature (see, for instance, Alesina

et al. (1999)). The assumption of independence across public goods is equivalent to

posing that expenditure adjustments for one service do not impact other services’

budget allocations. Given that most municipalities face soft budget constraints, the

assumption does not too restrictive: the average city spends approximately 60% of

its operational budget on wages and salaries for all full-time workers.

Results of the five regressions are reported in Columns (2)-(6) in Table 1.10.

We observe that police and fire services exhibit considerable persistence, even after

controlling for the other persistence mechanisms: a 1% decrease in the income (pop-

ulation) growth rate leads to an increase in expenditures of 0.33% (0.16%) and 0.25%

(0.20%) for police and fire, respectively. Moreover, with coefficients for the other

three services are all, in most cases, negative in sign but statistically insignificant.

This pattern is largely consistent with the theoretical analysis presented above, in

that relatively more politically active services should exhibit more policy persistence,

relative to services with less (or no) political sway. Moreover, Proposition 2 is also

supported: the estimated elasticity of income growth is larger in magnitude for four

of the five services.

While we don’t directly observe public sector wages in our data, we do observe

one variable that is highly correlated with wt: public workers’ access to collective

bargaining rights. As mentioned above, a number of studies such as Hoxby (1996)

and as reviewed by Freeman (1986) have examined the effect of collective bargaining

on public sector spending and wages, and substantial evidence indicates that collective

bargaining leads to higher wages and spending. The bargaining power indicator B·t

in our empirical analysis thus serves as a variable that’s highly correlated with wt.

Table 1.10 provide some support for Proposition 3. Across all regressions, the
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Table 1.10: Full time municipal wage bill, by public good

[1] Total [2] Police [3] Fire [4] Roads [5] Parks [6] Admin

log(z/z−10) -0.107** -0.158*** -0.204*** 0.027 -0.008 -0.037
(0.054) (0.047) (0.061) (0.114) (0.117) (0.073)

log(y/y−10) -0.229** -0.327*** -0.246** -0.282 -0.139 0.022
(0.093) (0.082) (0.104) (0.196) (0.207) (0.126)

B 0.109** 0.058*** 0.084*** 0.136*** 0.143*** 0.132***
(0.022) (0.019) (0.024) (0.048) (0.052) (0.030)

Share Dem. Vote 0.248* -0.149 -0.166 0.308 -0.593** 0.337*
(0.141) (0.123) (0.154) (0.293) (0.298) (0.189)

stayers 0.833* 0.034 0.039 0.192 0.365 0.252
(0.277) (0.241) (0.302) (0.581) (0.598) (0.373)

ρ 0.217** 0.149*** 0.111*** -0.011 0.065** 0.055**
(0.007) (0.005) (0.005) (0.051) (0.026) (0.023)

log(z) 0.787** 0.799*** 0.763*** 0.867*** 0.827*** 0.850***
(0.047) (0.042) (0.052) (0.099) (0.102) (0.064)

log(y) 0.414** 0.655*** 0.601*** 0.438 0.636** 0.450**
(0.140) (0.122) (0.155) (0.294) (0.308) (0.188)

unem -0.962** -0.852** -0.172 -1.197 -1.39 -1.682***
(0.423) (0.368) (0.469) (0.887) (0.948) (0.569)

poverty 0.257 -0.565** -0.502 -0.021 -0.060 -0.470
(0.307) (0.267) (0.336) (0.646) (0.667) (0.413)

college 0.208 -0.127 -0.037 0.388 -0.051 0.090
(0.199) (0.174) (0.220) (0.418) (0.439) (0.268)

schage -0.432 0.221 -0.192 2.836*** -2.11** 0.516
(0.480) (0.422) (0.556) (1.011) (1.041) (0.646)

old 0.608* -0.238 0.370 2.344*** 1.654** 0.920*
(0.361) (0.315) (0.401) (0.758) (0.786) (0.485)

black 0.047 0.412** 0.276 -0.154 -0.199 0.189
(0.184) (0.161) (0.213) (0.404) (0.404) (0.247)

white -0.298* -0.306** -0.250 0.083 -0.191 -0.306
(0.157) (0.138) (0.180) (0.335) (0.340) (0.212)

log(ineq) 0.056 0.098 0.127 0.024 -0.084 0.489***
(0.127) (0.111) (0.141) (0.267) (0.274) (0.171)

log(crime) -0.004 0.053*** 0.069*** 0.032 0.029 0.009
(0.017) (0.015) (0.019) (0.037) (0.039) (0.024)

log(land area pc) 0.040 0.007 -0.045 0.126* 0.133* 0.230***
(0.036) (0.031) (0.039) (0.075) (0.078) (0.048)

boundary 0.028 0.019 0.038 -0.074 -0.078 -0.065
(0.030) (0.026) (0.033) (0.063) (0.066) (0.041)

Number of Cities 595 589 563 576 547 595

Notes. The dependent variable is the log of the full time wage bill paid to employees that
produce the public good specified in the column name. Regressions include time fixed-effects
and coefficients for ω′iFt (unreported). Heteroskedastic-robust standard errors are reported in
parentheses. ∗∗∗, ∗∗ and ∗ correspond to significance at the 1, 5 and 10 percent levels.
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effect of B·t on spending is positive and significant, which corresponds to the first

component of the proposition. Moreover, in Table 1.10, we observe that the esti-

mated marginal effect of B·t for fire and police services are at least two standard

deviations smaller than the analogous estimated effect for administration, parks and

road maintenance services. Given that fire fighters and police officers are traditionally

the most politically active local public workers, this provides some evidence for the

second component of Proposition 3: namely, the elasticity of operational expenditures

with respect to wage should be lower for services with relatively more political power.

In addition, it is also useful to note that other coefficient estimates are in con-

gruence with what one might expect: for instance, the coefficient on the crime rate

is positive and significant at 1% for police and fire services, whereas this coefficient

is insignificant for the other three services, while population and income level are

positively associated with all services at the 1% or 5% significance level (except for

income in the case of roads).

1.4.3 Discussion and policy implications

Table 1.7 presented estimated the magnitude of policy persistence with respect to

municipal spending per household. Building off of this methodology, Table 1.11 pro-

vides specific cost estimates for the 25 largest US cities, as of 2010. Population data

are gathered from the 2010 Decennial Census, while median income information are

gathered from the 2009 American Community Survey and full-time employee wage

bill data are collected from the 2009 Annual Survey of Governments. Given this data,

we then compute persistence-induced spending implied by our parameter estimates in

Column (1) of Table 1.10 and the demographic growth rates over the previous decade.

The final two columns of Table 1.11 are entitled “Additional Spending.” The
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first of these columns provides the aggregate amount of the extra spending in the

city, relative to a city at the 90th percentile in both the population and median

income distributions, while the second column displays the percentage of spending

that the additional amount represents. All of the 25 sample cities spend more than the

benchmark growing city, with the median of these 25 municipalities spending 4.84%

more. The median dollar amount of additional spending per household corresponds

to about $134 annually and exceeds $400 in Detroit.

These computations are quite meaningful for cities in distress. Vallejo, CA and

Harrisburg, PA have both received considerable attention due to their fiscal challenges.

As mentioned above, Vallejo entered Chapter 9 bankruptcy in 2008 when facing a $16

million deficit, and some commentators have blamed influential police officers and

fire fighters as a contributing factor (Jones, 2008). According to our computations,

additional spending associated with policy persistence represents about 24% of this

deficit. Harrisburg, on the other hand, fell behind its debt payments in 2010 and

received a $4.4 million bailout from the state (Varghese, 2010). The estimate on the

value of additional persistence-related spending is about 56% of bailout funds that

the city received.

1.5 Conclusion

This paper investigated public spending persistence in US municipalities and several

potential causes of this persistence. Empirical analysis of 595 municipalities suggested

that operational expenditures are negatively correlated with the growth rate of mu-

nicipal population and median household income, suggesting that spending does not

adjust to changes in public demand. The paper investigated four mechanisms that
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might cause this empirical pattern, and found some evidence in support of an interest

group mechanism. A dynamic theoretical model was then analyzed to derive several

qualitative and quantitative predictions for observables, which were consistent with

the data. Cost estimates indicate that additional spending constitutes about $134

per household in the median large city.

Several avenues of future research are as follows: first, public workers’ political

activity was observed only for a subset of cities. A more robust test of the political

mechanism would involve building a political activity data set, such as by direct

surveying city governments as in Ferreira and Gyourko (2009). Second, while a large

theoretical literature has investigated the political influence that bureaucrats and

public workers have on public spending, considerably less attention has been devoted

to empirical applications to investigate the additional spending that is caused by these

political activities. Future research could shed light on the influence such workers have

on spending. Finally, an important local public service that we’ve omitted from our

analysis is public education. Moe (2006) has investigated the political activity of

teachers in California, and a broader investigation may yield interesting insights.
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Chapter 2

2.1 Introduction

Elections are often utilized as a mechanism by which constituents can hold poli-

cymakers accountable. Electoral competition, however, may provide countervailing

incentives to elected officials: competitive elections may mitigate private rent seek-

ing, but may also promote opportunistic vote buying. While both channels have been

addressed in the literature, empirical research has tended to analyze these incentives

in isolation and, to our knowledge, has not addressed the inherent trade-off between

these activities.

This paper examines how policymakers adjust their private rent seeking and vote

buying activities in response to electoral competition. The analysis utilizes survey

data that contain information about a decentralized program in a developing country

that selected households eligible for social assistance benefits intended for the poor.

The data contain detailed household-level information about program beneficiaries

and non-beneficiaries, allowing us to identify the types of households that were inap-

propriately included and excluded from the program. These data are then linked to

census and election data, which are used to examine the trade-offs incumbents face.
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Over the last several decades, many countries have decentralized government pro-

grams based on the belief that local officials are more accountable to constituents

and have better information regarding the needs and preferences of the local popula-

tion.32 Some have argued, however, that in developing countries decentralized policies

are particularly prone to capture by local elites,33 a theory that has been supported by

a growing literature that documents evidence consistent with such capture.34 A key

question, therefore, is how local elections influence local government policy decisions

in low income settings.

Within the theoretical political economy literature, research such as Banks and

Sundaram (1993) has examined how incumbents’ private incentives can influence pol-

icy decisions, and how reelection motives and benefits of retaining power can discipline

such incumbents. Empirically, Ferraz and Finan (2011) use an objective measure of

corruption to test the theory that electoral incentives discipline politicians’ rent seek-

ing behavior. The authors exploit randomized audits of local Brazilian governments

to construct direct measures of appropriation and corruption. They find a strong

causal impact between mayors’ reelection incentives and the extent to which these

mayors engage in corrupt activities.

On the other hand, another strand of the political economy literature, includ-

ing the probabilistic voting models of Lindbeck and Weibull (1987) and Dixit and

Londregan (1996), examines political parties’ incentives to target (or redistribute)

benefits to swing voters to increase vote shares in an election. Empirically, Schady

32See Oates (1999), and references therein, for a review of the “fiscal federalism” literature, which
examines the relative costs and benefits of decentralizing certain types of government functions. Em-
pirically, Alderman (2002) provides evidence that local officials and villagers possess local information
that is helpful for identifying households that are poor.

33See, for instance, Bardhan and Mookherjee (2005) and Drèze and Sen (1989).
34See, among others, Reinikka and Svensson (2004), Galasso and Ravallion (2005), Olken (2007)

and Araujo et al. (2008).
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(2000) and Camacho and Conover (2011) provide evidence consistent with the theory

that politicians target public resources to potential swing voters ahead of elections in

Peru and Colombia, respectively.35

These two strands of literatures suggest that while electoral competition may

reduce rent extraction, it may at the same time foster opportunistic “vote buying

behavior,” such that the net impact on overall resources misallocation remains a

priori ambiguous. Our analysis merges these literatures by looking at how electoral

competition jointly affects rent extraction and vote buying behaviors. To do so, we

examine the way in which politicians distribute benefits across constituents as the

degree of electoral competition changes.

We utilize survey data from rural villages in a developing country that contain

information about an anti-poverty targeting program. This program established pro-

cedures for selecting impoverished households that qualify for a poverty identification

card, which entitles cardholders to social assistance benefits. These procedures are

implemented within each village and call for an important role of the local officials,

such as the village Chief, with the goal of taking advantage of local knowledge of

which households are poor. The program was designed so that the number of iden-

tified beneficiaries approximately equals the overall poverty rates computed by the

central government, in an effort to respect capacity constraints inherent to social

assistance programs.

Within each village, a committee of local implementers, appointed by the Chief,

interviews households in the village using a short questionnaire. This questionnaire,

a Proxy Means Test (PMT), gathers information about household livelihood and

35Other papers, such as Drazen and Eslava (2010) and Kneebone and McKenzie (2001), provide
evidence that the composition of government spending is modified directly ahead of elections.
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contains an objective decision rule regarding whether or not a household should be

selected as a beneficiary. Village authorities, however, have some discretion to adjust

the list of beneficiaries at the margin, in order to utilize local knowledge of household

circumstances.36

As may be expected, these procedures lead to the selection of households that

reflect more villagers’ perceptions of who are poor, rather than poverty status based

upon a consumption indicator, and may lead toward higher satisfaction among ben-

eficiaries (Alatas et al., 2010). In fact, overall targeting accuracy of the program was

relatively good, compared to similar programs in other countries. At the same time,

however, allowing for discretion of beneficiary selection may open the door for the

political leader of the village, the Chief, to influence the selection process and strate-

gically include or exclude households. We study this possibility by looking, ex post,

at the characteristics of households that were selected.

Our data include several metrics of household livelihood that include per capita

daily consumption, villagers’ poverty perceptions and the objective PMT score, as

well as information regarding households’ family ties to the Chief. We draw upon

this information to assess the extent to which non-poor relatives of the Chief were

included in the list of beneficiaries (a measure we interpret as rent-seeking), and the

extent to which non-poor, unrelated households were included (a measure we interpret

as opportunistic behavior).

With the targeting information in hand, we then link these data to information

regarding the degree of electoral competition in local elections. Periodically, a local

Council that represents several villages is elected via proportional voting. Across the

36Chapter 3 examines the selection and performance of the appointed local implementers, and
provides evidence that the skill level of these implementers matters for determining targeting accuracy.
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(a) Villager perceptions (b) PMT score

Figure 2.1: Share of non-poor households selected as beneficiaries, by incumbent
margin of victory

localities in our data, there is effectively two party competition for these Council seats,

and the party that wins majority control of the Council has the ability to appoint

the Chiefs in all villages under the Council’s jurisdiction. Within the country, it is

widely understood that the appointed Chief is typically a strong party representative

in the village. Anecdotal evidence suggests that some Chiefs act as an “agent” for

the “principal” incumbent party within the village.

As we show below, electoral competition does not seem to influence overall exclu-

sion of poor households and inclusion of non-poor households. While the overall share

of “included” non-poor households is relatively low (by international standards), if

anything, the share of non-poor beneficiaries is increasing in electoral competition,

which is consistent with the evidence presented by Camacho and Conover (2011) for

Colombia. An interesting pattern emerges, however, between electoral competition

and the type of non-poor households identified as beneficiaries. Figure 2.1 shows the

share and type of non-poor households that were identified as beneficiaries, by the
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incumbent party’s margin of victory in the previous Council election.37 Figure 2.1a

identifies households as non-poor using villagers’ subjective livelihood perceptions,

whereas Figure 2.1b utilizes the targeting program’s objective PMT score to classify

livelihood status. The dashed (solid) lines depict the probability that a non-poor

household related (unrelated) to the Chief was selected as a beneficiary. Figure 2.1a

indicates that in villages where the previous Council election was highly competitive

(i.e., a margin of victory close to 0), about 5 percent of non-poor households related

to the Chief were identified as beneficiaries, whereas about 16 percent of non-poor

households unrelated to the Chief were included as beneficiaries. As the incumbent’s

margin of victory grows to the point where all seats on the Council were allocated to

the incumbent’s party, however, around 25 percent of non-poor households related to

the Chief were included as beneficiaries, while the proportion of unrelated, non-poor

households that were included falls below 5 percent.

This pattern suggests that as electoral competition increases, the Chief trades off

rent seeking (i.e., allocating benefits to his or her non-poor relatives) for allocating

resources to potential swing voters (i.e., non-poor households that are unrelated to

the Chief), while keeping the overall level of resource misallocation constant. To be

sure, the pattern in Figure 2.1 is only suggestive; in particular, the analysis does

not account for household-level characteristics that might have caused a “borderline

non-poor” household to be accidentally included as a beneficiary. Moreover, it does

not account for possible omitted variables that could drive the observed pattern.

To examine whether the pattern that emerges in Figure 2.1 is robust, we uti-

37Margin of victory is computed as [vote share of winning party]− [vote share of runner-up party].
Thus a margin of victory of 10 percent corresponds to the winner receiving 10 percentage points
more votes than the runner-up. The plots in Figure 2.1 were generated using the lowess command
in Stata.
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lize a number of econometric specifications to control for other covariates and the

potential endogeneity of electoral competition. We employ four separate specifica-

tions, including instrumental variables, (village-specific) fixed-effects and fixed-effects-

instrumental variables techniques. We also leverage two metrics for classifying a

household as poor or non-poor, and also test whether other household characteristics

associated with being selected as a beneficiary, in addition to familial ties to the Chief,

are affected by the degree of electoral competition.

Our paper is related to several recent studies that analyze the impact of electoral

competition at the sub-national level on reform incentives and program manipula-

tion.38 Bardhan and Mookherjee (2010) study the impact of electoral competition

on land reforms in West Bengal. They find strong evidence of opportunistic behavior

by leftist local governments who, in spite their supposed ideology, enact land reforms

only if pressured by tight electoral results.39 Camacho and Conover (2011) document

manipulation of Colombia’s targeting system (SISBEN) by local authorities, and find

that the overall number of households identified as beneficiaries is significantly higher

in municipalities where mayoral elections are more competitive. Unlike Bardhan

and Mookherjee (2010) and Camacho and Conover (2011), however, we are able to

construct a direct measure or rent seeking and political opportunism by leveraging

household-level data. This allows us to jointly study rent seeking and opportunistic

incentives under a unified framework. Moreover, we go beyond the municipal level of

38Another related paper, Niehaus et al. (2011), examines the problem of designing a PMT when
the PMT implementers have incentives to manipulate beneficiary selection, and the monitoring of
PMT implementers is imperfect. The authors test their theoretical predictions using data from India.

39Bardhan and Mookherjee imbed both an electoral (i.e., “Downsian”) motive, a moral hazard (e.g.,
“rent seeking”) motive and an ideological motive within their theoretical model. In their empirical
analysis, the authors test whether political parties act in a manner consistent with ideology (i.e.,
adhere to the stated platform) or whether their actions are more consistent with a Downsian (or
“quasi-Downsian”) framework (i.e., parties are primarily motivated by reelection and rents).
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analysis studied in these papers, and document household-level characteristics that

reinforce or mitigate the capture effect under electoral competition.

The paper is organized as follows. Section 2.2 presents a simple theoretical model

linking electoral competition to both rent seeking and opportunistic vote buying be-

havior. Section 2.3 describes program context and data. Section 2.4 presents our

econometric strategy. Section 2.5 discusses the results, and Section 2.6 concludes.

2.2 Theoretical framework

The purpose of discussing a simple theoretical framework is twofold: first, this frame-

work structures our empirical analysis; and second, the framework illustrates the

institutional setting that we study.40 We consider a two period model (t = 1, 2), and

three types of players: political parties (of which there are two), local village Chiefs

and voters. For simplicity, we assume there is no discounting; period 2 is simply

included so that voters have an incentive to vote rationally.

The two political parties share control of a Council that governs the constituency.

The parties’ share of Council power is based upon a proportional voting rule, in that

the number of seats held is equal to the share of votes received from the electorate.

At the beginning of the game, one party (the “incumbent”) is exogenously endowed

with majority control of the Council. The other party will be referred to as the

“opposition,” but we will primarily focus our attention on the incumbent. The in-

cumbent’s utility is strictly increasing in its vote share: the incumbent receives payoff

P (S) from receiving a vote share S ∈ [0, 1]. We assume that, over the feasible values

of vote shares, P ′(·) > 0 and P ′′(·) < 0: greater vote share implies more seats on

40Some features of the theoretical model also appear in the frameworks of Ferraz and Finan (2011)
and Besley (2006).
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the Council, more “spoils from office” and more opportunities to exploit power for

private gain. The marginal benefit from seats, however, is diminishing: an additional

Council seat when all other seats are controlled holds relatively little added value.

The constituency is comprised of an infinite number of villages of measure 1. To

be sure, in reality a Council governs around nine villages, but this assumption is made

for technical ease. Each village is governed by a Chief that is appointed by the party

that controls the Council. For each party, the identities of its Chiefs are fixed within

the villages: if the incumbent party receives sufficient votes to maintain majority

control of the Council at t = 2, then the same Chief will hold power in village v at

t = 1, 2. This modeling approach corresponds to anecdotal evidence that the Chief is

typically the strong party representative in the village.

Each period, the Chief of village v has an “excess” amount of resources from a

program that can be allocated to village constituents. Within the context of the

targeting program, we view these excess benefits as additional resources that can

be allocated to non-poor constituents, in addition to the intended poor constituent

beneficiaries.41 To distribute these excess resources, the Chief of village v can take

one of two actions: either allocate the excess benefits to his or her relatives (gvt = 0),

or allocate these benefits to potential swing voters (gvt = 1).

Chiefs are one of two types j: a rent seeking type r, or a party loyalist type l.

The Chief’s type is privately known to the Chief. The ex ante probability that a

Chief (either incumbent or opposition) is type j = l is π. Rent seeking Chiefs receive

41As we discuss below, the targeting program does a relatively good job at selecting poor house-
holds, suggesting that the Chief and other villagers internalize the benefits the program will bestow
upon the impoverished. In practice, however, additional (technically non-eligible) beneficiaries are
also selected by the local implementers. Given that program monitoring is only weakly enforced,
the Chief and incumbent party have the ability to allocate some additional “excess” benefits to the
non-poor.
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a payoff of U from allocating the excess benefits to relatives, whereas loyalist Chiefs

derive utility from allocating the excess benefits to swing voters. The incumbent

party, however, can offer the Chief of village v a costly transfer payment of Tv ≥ 0

in exchange for the Chief allocating resources to swing voters. These transfers can

be interpreted as favors such as promises to share in the Council’s “spoils of office”

that give the Chief some utility. In equilibrium, to provide incentives to rent seeking

Chiefs to influence swing voters to vote for the incumbent, the party will have to

offer the same utility to the Chief as allocating excess benefits to relatives, such that

Tv = U .

Within each village, there is a measure 1 of voters, of which λ are potential (non-

poor) swing voters. These voters care only about their expected utility from being

allocated the excess benefits. In each period, these voters receive a payoff of u(gvt),

where u = u(1) > u(0) = 0.42 The remaining (1 − λ) voters in the village, on the

other hand, are not influenced by (gv1, gv2); these voters are thought of as partisans.

A fraction s+ε of these voters turn out to vote for the incumbent, where s is a publicly

observed signal of how many of the partisans will vote for the incumbent in the village

(e.g., the signal could be voters’ historical preferences for the party, observed from

previous electoral outcomes) and ε ∼ F is a noise term that is only observed after the

elections occur. Consequently, if swing voters in a fraction x̂ of the villages vote for

the incumbent party, then the incumbent party’s expected payoff from the election is∫
P (s+ x̂λ+ ε)dF (ε).

The timing of the game is as follows: in period 1, all Chiefs privately observe

42We abstract from the fact that the number of non-poor swing voters λ may exceed the budget
of excess benefits. This can be rationalized by assuming that the Chief randomly allocates benefits
across the swing voters if gvt = 1. Thus, u(1) would incorporate a voter’s expected utility from
receiving benefits, conditional on gvt = 1.
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their types. The incumbent party can then privately offer a non-observable contingent

transfer payment to some or all of the incumbent Chiefs to provide incentives to these

Chiefs to select gv1 = 1. After observing this private offer, each Chief then selects

gv1 ∈ {0, 1}. Voters observe the policy, vote for the incumbent or opposition party

and period 1 payoffs are realized. In period 2, the winning party’s Chiefs make the

allocation decision gv2 ∈ {0, 1}, and then voters’ period 2 payoffs are then realized.

We solve for the Bayesian Nash Equilibrium via backward induction. In period 2,

each Chief will select the policy that maximizes his or her utility, so that gv2(r) = 0

and gv2(l) = 1. Therefore in period 1, swing voters will vote for the party whose Chief

is most likely to be a party loyalist type. Voters can condition their beliefs about the

incumbent Chief’s type, jv, by observing the Chief’s policy decision gv1. Swing voters

will thus vote for the incumbent if and only if E[jv = l | gv1]u ≥ πu.

In the first period, party loyalist types will always want to select gv1 = 1, since

this decision maximizes their utility. On the other hand, rent seeking type Chiefs

can attempt to hide their type from voters and select gv1 = 1 to pool with the party

loyalist types. Given that there are a continuum of villages, voting in any one village

does not influence the overall Council election outcome, and thus an individual Chief

does not internalize the influence that voting in his village has on the incumbent

party’s reelection prospects.43 The incumbent party, however, can provide incentives

to the Chief of village v to select gv1 = 1 by offering this Chief a transfer Tv = U in

exchange for this action. Since these transfers are costly, the incumbent party will

balance the marginal cost and benefit of influencing the Chiefs. Let x ∈ [0, 1] denote

the measure of villages for which the incumbent party offers the deal of Tv = U to

43An alternative model would allow the Chief to internalize some of the benefits that are accrued
to his or her party from winning the election.
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the Chief. If the voters expect that the incumbent offers the incentive to measure x

of the Chiefs, then voters in village v will have the expectation that:44

prob[jv = l] =

 0 if gv1 = 0

π
π+(1−π)x if gv1 = 1

.

Observe that, for any x ∈ [0, 1], swing voters will vote for the incumbent party if

gv1 = 1 because prob[jv1 = l | gv1 = 1] ≥ π. Therefore the incumbent party’s problem

is

max
x∈[0,1]

∫
P
(
s+ λ[π + (1− π)x] + ε

)
dF (ε)− xU

where again x denotes the share of villages for which the incumbent party incentivizes

the Chief to select gv1 = 1, and π+ (1−π)x denotes the measure of villages for which

gv1 = 1. Assuming an interior solution, it follows that

λ(1− π)

∫
P ′
(
s+ λ[π + (1− π)x∗] + ε

)
dF (ε) = U,

where the left hand side of the equation denotes the party’s marginal benefit from

increasing the vote share by making the transfer offer to x∗ share of village Chiefs,

while the right hand side is the marginal cost of making this offer. Then from the

44Note that

prob[jv = l | gv1 = 1] =
prob[jv = l ∧ gv1 = 1]

prob[gv1 = 1]

=
prob[jv = l] · prob[gv1 = 1 | jv = l]

prob[gv1 = 1]

=
π

π + (1− π)x
.
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Figure 2.2: Benefits extracted by Chiefs (gv1 = 0) and allocated to swing voters
(gv1 = 1)

Implicit Function Theorem, it follows that

∂x∗

∂s
= −

λ(1− π)
∫
P ′′(·)dF

[λ(1− π)]2
∫
P ′′(·)dF

= − 1

λ(1− π)
< 0.

This result states that as the incumbent party observes a higher signal s regarding the

number of votes that it will receive in the upcoming election, fewer benefits will be

targeted to swing voters (and more benefits will be targeted to the Chiefs’ relatives).

This follows from the fact that, throughout the constituency, the overall share of

swing voters allocated benefits in the first period, π + (1− π)x∗, is decreasing in the

expected share of votes the incumbent will receive from the partisan types. Figure

2.2 depicts this relationship graphically: as the incumbent party expects a higher

vote share s, then more Chiefs extract the private benefits (gv1 = 0) because the

incumbent party offers fewer benefits to its agents, because the swing voters’ support

is less valuable.
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2.3 Program context and data

This section reviews the data we utilize to perform our empirical analysis, and the

setting in which these data were collected. We begin by describing the targeting

program in detail, and then proceed to elaborate on the government structure. We

then describe our dataset and review the livelihood measures that we construct to

partition our sample into poor and non-poor households.

2.3.1 The targeting program

The targeting program that we study aims at identifying impoverished households

that reside within the country we consider. Households that are deemed eligible for

assistance are allocated an identification card. Across the country, households that

received the card (“beneficiaries”) have access to free health care at participating

medical facilities, which amounts to free health insurance. Recently, these identifi-

cation cards have increasingly been used by the development community to provide

other assistance.

Implementation of the targeting procedures is decentralized and calls for an impor-

tant role of local officials, with the goal of leveraging local knowledge of households’

livelihood conditions. In each village, a committee of around seven villagers (the

“local implementers”) is tasked with identifying the households that are poor in the

village. In theory, the committee of local implementers is selected in a two-stage

process: first, the local Chief proposes a list of candidate implementers, and second,

villagers vote for their preferred implementers during a village meeting.45 In prac-

45In the village meeting, villagers can propose additional candidates. However, this occurred in
fewer than 15 percent of villages, according to the Chief.
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tice, however, voting occurs in only around 60 percent of villages, and when voting

does occur, the total number of candidates exceeds the total number of implementers

by only one or two in the average village. Therefore, the Chief wields considerable

influence over the selection of the local implementers.

In each village, the local implementers determine which households are eligible for

assistance in three steps: in a first step, the local implementers interview households in

the community by administering a short questionnaire (a Proxy Means Test, or PMT)

that was developed centrally by the targeting program. As with similar programs

around the world, the PMT questions are intended to gather information such as

the quality of the household’s dwelling and asset ownership. For each question, the

household is assigned a point value based on the household’s response, and households

with a total point score below a certain range are deemed as an eligible beneficiary.

In a second step, local implementers can use their local knowledge of a household’s

circumstances (e.g., the household recently suffered a crop failure) to adjust the liveli-

hood category indicated by the PMT. Finally, in a third step, the implementers are

supposed to display the draft list of beneficiaries in public, and the implementers and

Chief are supposed to organize a village-level meeting to receive feedback regarding

the list of beneficiaries. According to villagers, however, this third step in the process

is often not implemented: only 21 percent of households reported that a draft list of

beneficiaries was publicly displayed (36 percent did not know), and only around 29

percent of households reported that a village-level meeting occurred to present and

discuss the list of beneficiaries (37 percent did not know).46

46As mentioned in the Introduction, targeting procedures may lead to the selection of households
that villagers perceive as poor, as opposed to households that are technically below a (consumption-
or income-based) poverty line. In fact, the targeting program’s objective was to create a PMT
that proxies for villagers’ poverty perceptions, instead of benchmarking the PMT to a consumption-
based poverty metric. This is noteworthy, because villagers’ perceptions of who is poor can differ
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The decentralized nature of the targeting procedures raises the possibility that

local leaders may capture the process and manipulate which households are selected

as beneficiaries. Capture can happen through several channels: local implementers

are allocated some freedom to subjectively modify the list of beneficiaries; the Chief

is involved in overseeing and guiding implementation; and while the national program

staff monitor the overall percentages of households that are categorized as poor (by

comparing the shares of households selected as beneficiaries with other poverty rates

implied by other surveys), there is little-to-no external monitoring of village-level pro-

gram implementation and whether households selected as beneficiaries are actually

poor. Anecdotal evidence and informal accounts of some villagers suggest that nepo-

tism and, in particular, non-poor relatives of the Chief are sometimes included as

program beneficiaries.

2.3.2 Electoral competition and government structure

In the country under study, there are a number of political parties that compete for

public office. Two parties, however, have emerged as serious contenders for power in

the states where the data were collected. We refer to these parties as the Left party

(LP) and Right party (RP). The LP is the stronger party; at the time of the data

collection, LP controlled the national and several sub-national government bodies.

The LP is a socialist-leaning, populist party. The opposition RP, on the other hand,

promotes a capitalist, liberal platform and maintains different views on foreign policy.

The elected government body that is most decentralized is the local Council. This

Council contains around seven members (depending upon the size of the constituency)

significantly from households that fall below an objective poverty line, as discussed in Alatas et al.
(2010).
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and governs around nine villages. The Council members are elected according to

a closed list proportional voting system, implying that constituents vote for their

preferred party and seats on the Council are allocated to parties based upon the

overall proportion of votes received in the election.

In the most recent Council election prior to the collection of our data, LP and RP

were allocated over 93 percent of all Council seats in our randomly selected sample

of villages (described below). The LP received around 60 percent of Council votes

in the median village, whereas the RP received around 25 percent of votes (with

the remaining votes split between several less popular parties). There is substantial

heterogeneity, however, in the degree of electoral competition across Council elections,

and in fact, the RP received the majority of votes in some jurisdictions. Figure

2.3 displays the distribution of the margin of victory for the winning party in this

election in our sample of jurisdictions.47 The degree of electoral competition varies

considerably: in some jurisdictions, the first-place party won by a margin of less than

1 percent, whereas in other jurisdictions, the margin of victory for LP exceeded 60

percent of votes. We utilize margin of victory as our measure of electoral competition,

as opposed to simply the vote share, because the percentage of votes received by the

“fringe” of smaller parties varies across Council jurisdictions. This measure allows us

to compare the level of competition between the two main parties.

Party control of the Council is important not only for setting jurisdiction-level

policies, but also because the Council appoints all local Chiefs under its jurisdiction.

As mentioned above, it is generally understood that the party with majority control

47Margin of victory is defined as the vote share of the first-place party, minus the vote share of
the second-place party. This variable, or a transformation thereof (e.g., 1 −margin of victory), has
been used in the literature to measure electoral competition: see, for instance, Camacho and Conover
(2011) and Besley and Burgess (2002).
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Figure 2.3: Distribution of margin of victory

of the Council typically appoints an influential party representative as the Chief in

each village. The Chief has then the opportunity to marshal support for his or her

party.

2.3.3 Data description

Our analysis draws from a survey that was fielded within several months of the de-

centralized implementation of the targeting procedures, but before the program’s

identification cards were allocated to the households. Data were collected in 299 ran-

domly selected villages in four states within the country, where the probability of

village selection was proportional to the number of households residing in the village.

Within each village, data were collected from three different populations: house-

holds, local implementers and the Chief. Ten households were randomly selected for

interview in each village.48 Household selection was stratified such that five of the

48In villages with 250 or more households, the village was partitioned into smaller segments. One
village segment was then selected to be the area of interview, again with the probability proportional
to the number of households residing in the segment. In one large village, two sets of ten households
were selected for interview.
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sample households had been selected as beneficiaries, and five of the sample house-

holds had not been selected as beneficiaries. Stratification was conducted using the

official list of beneficiaries that was created by the local implementers. In total, 2,943

household were interviewed, of which 1,467 (1,476) were (not) beneficiaries.49 The

Chief in each village and local implementers that administered the targeting proce-

dures were also interviewed.50

Overall, three different questionnaires were designed to collect various types of

information. The household questionnaire was by far the most detailed of the three

survey instruments. Much of this questionnaire was derived from the government’s

socio-economic survey household questionnaire, including the consumption modules.

The questionnaire also includes a replica of the targeting program’s PMT, and ques-

tions regarding whether or not the local village implementers and Chief followed the

procedures indicated by the program.

In the spirit of Alatas et al. (2010), the household questionnaire also included

two modules that gathered information from each respondent household regarding

the other sample households that were interviewed in the village. The first module

elicited respondents’ perceptions regarding the livelihood status of the other sample

households in the village. The respondent was shown a card with the name of the

household head written on it and asked,

49In each village, four replacement households (two beneficiaries, and two non-beneficiaries) were
selected, in the event that a household was unavailable for interview. In 74 percent of these cases
where a household member was not available, the reason was because household members were
at work or away from the village. Sampling weights are adjusted to reflect the actual number of
beneficiaries and non-beneficiaries in each village, and are also adjusted for non-response.

50In one (three) [one] village, data were not collected for the local implementers (Chief) [both
implementres and Chief] because respondents were unavailable. Data were collected from over 80
percent of local implementers. In 93 percent of villages where a leader was interviewed, the actual
Chief was interviewed. If the Chief was unavailable, then the Deputy Chief or other official local
leader was interviewed.
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Households in your village can be classified into one of four livelihood

levels: very poor, poor, adequate or rich. In your opinion, is (name of

household head)’s household very poor, poor, adequate or rich?

This module of the questionnaire was extensively piloted and strategically placed

towards the beginning of the questionnaire, before any mention of the targeting pro-

gram, to mitigate response bias.

The second module elicited information regarding whether the other sample house-

holds in the village are related to either the Chief, or any of the local implementers.

Respondents were asked about other sample households in order to mitigate the pos-

sibility of a household misreporting its own relationship status. Each respondent

household in the sample was asked if each of the other sample households was re-

lated to either the Chief, or any of the local implementers. The answers provided by

the respondent households in the village were aggregated to identify the relationship

statuses of each sample household in the village.51 Below, this variable is utilized to

gauge the extent to which non-poor relatives of the Chief (and local implementers)

are identified as beneficiaries (a measure we will link to rent-seeking), and the extent

to which non-poor, unrelated households are identified as beneficiaries (a measure we

will link to opportunistic, vote buying behavior).

The local implementer and Chief questionnaires were designed to elicit information

regarding characteristics of these individuals. These survey instruments gathered in-

51Respondents were informed that familial relations included siblings, parents and children; grand-
parents and grandchildren; and aunts/uncles, nieces/nephews and cousins. A household-level indica-
tor variable for being related to the Chief was created; this variable equals 1 if either (i) a member
of the household is the Chief; (ii) the household respondent identified itself as relative to the Chief;
or (iii) two or more other respondents in the village identified the household as related to the Chief
(and 0 otherwise). An analogous variable was created with regards to the local implementers. This
definition of familial relationships is similar to the “elite connectedness” variable in Alatas et al.
(2010).
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formation regarding the individual’s demographic background and years of completed

schooling, and also included a short nonverbal intelligence test (a shortened version of

the Raven’s Progressive Matrices). The Chief questionnaire also included questions

regarding general characteristics about the village.

2.3.4 Livelihood measures and summary statistics

The subsequent analysis requires that we classify each sample household as either poor

or non-poor, in order to determine whether a household was inappropriately included

or excluded as a beneficiary. To this end, two distinct methods are utilized to partition

the households. One of these methods utilizes the targeting program’s formal PMT,

which was re-administered by the professional enumerators that collected the data

utilized in this paper. This benchmark is objective in nature and follows the targeting

program’s devised method for classifying households as poor.

The targeting program’s intended “poverty benchmark,” however, was villagers’

perceptions of whether or not a household is poor (see Footnote 46). While the

program’s PMT was designed to proxy for such perceptions, some local implementers

modified the livelihood category indicated by the PMT. Therefore, we also classify

households as poor or non-poor using villagers’ poverty perceptions. To do so, we

draw from the poverty perceptions module of the household survey and identify a

sample household as poor if the household was classified as poor by half or more of

the other respondent households in the village that classified the sample household.52

As may be expected, there are differences between the perceptions-based livelihood

52If half of the villager respondents perceived a sample household as poor and the other half as non-
poor, then the sample household was classified as poor. If fewer than three respondent households
reported a livelihood category for a sample household, then the perceptions variable was coded as
“missing.”
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categorization and the PMT. According to the targeting program’s PMT, 17.9 percent

of the households are eligible beneficiaries (i.e., 17.9 percent of the households received

a PMT score below the targeting program’s poor threshold), whereas villagers perceive

36.6 percent of the households as poor. The large difference in the overall poverty rate

is driven by the poverty threshold: only 15.9 percent of all “PMT poor” households

are perceived as not-poor, and only 4.8 percent of all households perceived as poor

are classified as “PMT non-poor.” This indicates that households identified as poor

by the PMT are, in general, also perceived as poor by villagers; villagers, however,

perceive that significantly more households are poor, relative to the PMT. Given

these differences and that in practice, local implementers were allowed to use local

knowledge about poverty perceptions to include additional households, we take the

poverty perceptions as the main “poverty benchmark” when classifying households as

poor or non-poor. As a robustness exercise, we then estimate our econometric models

by partitioning households using the PMT livelihood categorization.

Table 2.1 presents summary statistics for beneficiary (31.1 percent of the popu-

lation) and non-beneficiary households (68.9 percent of the population). The first

set of variables are explicit livelihood measures, such as the household’s PMT score.

The second set of variables are additional household characteristics that implementers

may have (legitimately) considered when determining whether to identify the house-

hold as a beneficiary. Finally, the third set of variables capture the degree of social

connectedness of the household.

While some types of variables, such as the livelihood measures, differ for the two

groups, other variables, such as those listed under the social connectedness heading,

are quite similar. The heads of non-beneficiary households are more educated (3.7

years of schooling versus 2.7 years), but educational attainments remain overall fairly

77



www.manaraa.com

Table 2.1: Means of household-level variables

Beneficiary Non-beneficiary Total

Livelihood measures
Normalized PMT score (0=lowest, 1=highest) 0.40 0.67 0.58
Villagers perceive as non-poor (%) 0.24 0.82 0.63
Per capita daily consumption, USD 1.72 2.40 2.19

Household characteristics
Number of household members 4.55 4.88 4.78
Years of schooling: Head 2.66 3.69 3.37
Head is female (%) 0.38 0.26 0.29
Ethnic minority (%) 0.05 0.05 0.05
Suffered crop failure: Loss of USD 25+ (%) 0.32 0.46 0.41
Owns 1+ motorcycle (%) 0.21 0.57 0.46
Owns 1+ plough (%) 0.21 0.39 0.34
Owns 1+ tractor (%) 0.02 0.12 0.09
Owns 1+ tv (%) 0.32 0.68 0.57

Social connectedness
Related to Chief (or is Chief) (%) 0.18 0.18 0.18
Related to implementer (or is implementer) (%) 0.38 0.39 0.39
Number of social organizations 0.11 0.21 0.18

Percent of sample households 0.31 0.69 1.00

Notes: Column 1 (Column 2) reports sample means for the 1,467 (1,476) sample households that

were selected (not selected) as beneficiaries by the program. Column 3 reports sample means for

the entire sample of 2,943 households. Household variables cover all households, except the villager

poverty perceptions variable, which is defined for 2,715 households. The normalized PMT score

divides the number of points the household received on the PMT test (as implemented during the

data collection) by the total number of possible points. The number of social organizations variable

considers membership in an artisan, farmer’s, religious, savings or women’s association. All means

are sample weighted.
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low for both groups. There are more female-headed households among beneficiaries,

while ethnic minorities have equal presence in both groups. Non-beneficiary house-

holds are also more likely to have suffered from crop failure in the previous year,

which could be a reflection of the fact that landlessness is more prevalent among

beneficiaries.

Overall, households related to the Chief (and related to a local implementer) are

evenly distributed between beneficiary and non beneficiary households. Interestingly,

however, a majority of households related to the Chief (69 percent) are deemed as

non-poor according to the villagers’ poverty perceptions (the proportion raises to 86

percent for the PMT). We interpret these benefits allocated to non-poor relatives of

the Chief as our measure of rent extraction. Similarly, we interpret the benefits allo-

cated to unrelated, non-poor households as a measure of vote buying behavior. To be

sure, some related households may be swing voters. Nevertheless, given that familial

ties are quite strong in the country, it remains an unlikely event. More importantly,

non-poor, non-relative voters may also contain partisan voters (in addition to swing

voters). The vote buying indicator will thus be measured with error, generating a

bias of the parameter estimate towards zero.

The second row of the table indicates that 18 percent of non-beneficiary households

are perceived as poor (which is similar to other similar programs internationally),

whereas 24 percent of beneficiary households are perceived as non-poor. In particular,

the analysis shall focus on these non-poor beneficiaries.

Table 2.1 also reports sample means for estimated per capita household consump-

tion. This livelihood metric follows the methodology that the national government

utilizes to construct consumption estimates that are used to analyze socio-economic

trends. This measure is essentially constructed by summing daily household consump-
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tion across a variety of categories and dividing by the number of household members.

The natural log of this measure is included in our analysis to control for the fact that

local implementers may have selected households, in part, using information about

consumption.

In some econometric specifications, we also make use of village and Council charac-

teristics listed in Table 2.2. Data on Chief, local implementers and some village-level

characteristics are derived from our survey data, whereas the other characteristics

are derived from census data. Margin of victory is generated using publicly available

voting data.

2.4 Econometric specification and identification

2.4.1 Baseline specification

We begin our econometric analysis by relating the beneficiary status of a household

to a set of household, village and Council jurisdiction variables. We explicitly allow

for a relationship between recipient status and the margin of electoral victory in the

Council’s jurisdiction, which can be affected by the extent to which a household is

connected to the Chief. Our baseline estimation equation is given by:

Bivc = Xivcβ1 +Xvcβ2 +Xcβ3 (2.1)

+γ1marginc +
(
δ0 + δ1marginc + νvc + νc

)
Rivc + λvc + λc + εivc,

where Bivc equals 1 if household i in village v of Council c was selected as a beneficiary

(and 0 otherwise); Xivc, Xvc and Xc are vectors of household, village, and Council

jurisdiction control variables (as listed in Tables 2.1 and 2.2); marginc is the margin
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Table 2.2: Means of village- and Council jurisdiction-level variables

Mean N

Village characteristics
# households in village 197.60 299
# households in village / # households in jurisdiction 0.12 299
% of households: Own ≤ 0.5 ha of land 0.41 299
% of households: Own ≥ 2.0 ha of land 0.21 299
Distance to state administrative center (km) 31.40 299

Chief characteristics
Age 56.83 295
Percentile score on the cognitive test 0.52 295
Years of completed schooling 5.29 295
Number of social organizations 0.69 295

Average local implementer characteristics
Average age 42.66 297
Average percentile score on the cognitive test 0.60 297
Average years of completed schooling 6.80 297
Average number of social organizations 0.49 297

Council jurisdiction characteristics
Incumbent party’s margin of victory 0.41 231
% of households: Own 1+ mobile phone 0.27 231
% of households: Own 1+ tv 0.53 231
% of adults: Completed primary school 0.31 231
% of adults: Literate in the local language 0.65 231

Notes: Local implementer characteristics are averaged over the implementers that

responded to the implementer survey. All means are sample weighted. Variables

are derived from the survey data and the most recent census. The number of social

organizations variables were constructed as discussed in the notes for Table 2.1. The

sample size for the Council jurisdiction-level variables is smaller than for the village

characteristics because in some Council jurisdictions, multiple villages were randomly

selected; these variables are defined for all 299 villages in the sample.

of victory of the 2007 elections for the winning political party in Council c; and Rivc

equals 1 if household i is related to the Chief (and 0 otherwise). Observe that we

use a linear probability model because we are particularly interested in interpreting
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interaction effects, and this is difficult to do in a non-linear estimation setting (see,

for instance Ai and Norton (2003)).53

The model allows for various types of error terms. First, it allows for village-

and Council-specific effects in the overall error structure, (λvc, λc). Second, it allows

for village- and Council-specific effects in the association between relationship to

Chief and beneficiary status, (νvc, νc). And third, it allows for a household-specific

idiosyncratic error term, εivc. In our base-case estimation, we assume that these terms

are, conditional on the other variables in the model, uncorrelated with the margin

of victory. Below, we discuss possible deviations from this assumption, and how we

modify the estimation accordingly. Specifying the model in this way allows us to

recover several parameters of particular interest, namely:

(i) the additional probability δ0 that relatives of the Chief are selected as bene-

ficiaries when the margin of victory is equal to zero. For non-poor constituents, it

should be expected that δ0 < 0: when the electoral environment is very competitive,

relatives of the Chief should be less likely to be selected as a beneficiary;

(ii) the impact δ1 of the margin of victory on the additional probability that rela-

tives of the Chief are selected as beneficiaries. For non-poor constituents, our theory

predicts that δ1 > 0: as the incumbent’s margin of victory increases, relatives of the

Chief should be more likely to be selected as a beneficiary, relative to other non-poor

households. Moreover, δ0 + δ1 > 0: when the incumbent expects to retain all Council

seats, then the Chief’s relatives should be strictly more likely to be selected; and

(iii) the impact γ1 of the margin of victory on the probability that a household

unrelated to the Chief is selected as beneficiary. For non-poor constituents, our theory

53When we estimate the model using a Probit specification, however, most estimates remain qual-
itatively unaffected (results are available upon request).
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predicts that γ1 < 0: swing voters are less likely to be selected as a beneficiary when

the incumbent party is confident of reelection.

Observe that these predicted signs for (δ0, δ1, γ1) should primarily occur for non-

poor households. The total number of beneficiaries selected is a “soft” constraint,

and the fact that the targeting program under study performs relatively well in in-

cluding poor households as beneficiaries suggests that local implementers and the

Chief internalized the social value of the program for the poorest households in the

village. Moreover, opportunistic vote buying behavior and inappropriate allocation

of benefits should primarily occur for non-poor households, that is, households that

are “not supposed” to receive benefits. Therefore, we shall investigate the signs of

these parameters separately for poor and non-poor households.

2.4.2 Augmented specifications

The baseline specification (2.1) assumes that the error terms are uncorrelated with

the margin of victory. This assumption may be violated, however, which would lead

to inconsistent parameter estimates. We address this problem of identification using

instrumental variables and fixed-effects estimators.

Instrumental variables

The first approach accounts for a potential correlation between (λvc, λc) and marginc,

which could come about in the presence of unobserved household preferences in the

Council’s jurisdiction that are correlated with both the electoral outcome in the local

election, and the extent to which program benefits are valued by constituents. In par-

ticular, the party that wins the Council election, and the resulting margin of victory,

could be related to constituents’ preferences over the local policies that these parties
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support. As previously discussed, the two strong parties that compete in the local

elections have different platforms: the dominant party (Left party) holds a social-

ist/populist platform, whereas the weaker opposition party (Right party) promotes a

liberal/capitalist platform.

Given the parties’ traditional platforms, we could expect that in areas with strong

support for LP’s platform, which are the majority of areas, there would be a desire

for greater local government intervention to extend benefits to more households, i.e.

a positive correlation between (λvc, λc) and Bivc. Given the nature of electoral com-

petition, this would also imply a positive correlation between (λvc, λc) and marginc,

which would bias γ1 upwards (i.e., towards zero) since the non-poor should be more

likely to receive benefits; the bias imparted to δ1 remains less clear, as we would not

expect there to be any “additional” probability of receiving benefits associated with

being related to the Chief. Similarly, if the dominant party in a particular locality is

particularly good at delivering benefits to swing voters, we would also expect a posi-

tive correlation between (λvc, λc) and Bivc. Note that in both cases, the bias imparted

under these conditions is away from the direction predicted by our theory, suggest-

ing that in the basic model we are likely to underestimate the impacts of electoral

competition on benefits.

Nevertheless, we address this potential bias by building on Bardhan and Mookher-

jee (2010), who examine local elections in India and base their instrumental variables

approach on the fact that voters have inherent biases for certain political parties,

based for instance on historical traditions, ideology and policy positions that are un-

related to local policy (i.e., national-level foreign policy). Specifically, when analyzing

the impact of local elections, Bardhan and Mookherjee use as instruments outcomes

of national elections and previous local elections to account for these underlying, un-
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observed factors. These instruments correlate with national-level policies and the

innate preferences of voters, but should be orthogonal to the particular local policies

that will affect the upcoming local election. In full similarity, we use two instruments

for our primary measure of electoral competition:

(i) The lagged margin of victory in the Council elections. The Council election

cycle that we utilize to construct the margin of victory marginc represents the first

election that followed major decentralization efforts to empower Councils to deter-

mine local policies. Prior to this election, the local Councils had very limited power,

essentially no budget and no ability to officially allocate benefits or assistance to

constituents. As such, prior Council elections were more symbolic, as the Council

was not relevant for local policy. The lagged margin of victory in the Council elec-

tions is therefore likely to reflect the heterogeneity of constituents’ preferences for

national-level parties and policies, as opposed to local policies (which were not yet

well established) or outcomes of the local party machine.

(ii) The margin of victory in the most recent national elections. The most recent

national elections were also conducted via a closed list, proportional election system.

We compute the average vote shares for each party, where the average is taken over

the district where Council c is located. Since preferences for political parties system-

atically vary geographically, district-averaged margin of victory should capture the

dispersion of regional voters’ preferences for political parties’ national-level policies.

Based on these two variables, we define four variables that we use to instrument

for the margin of victory marginc and its interaction marginc ·Rivc:54

• marginC−1
c : The lagged margin of victory that occurred in the previous Council

54See Wooldridge (2002), which explains why [margin
C−1
c ,marginA

c ] · Rivc are valid instruments

for marginc ·Rivc (conditional on [margin
C−1
c ,marginA

c ] being valid instruments for marginv).
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Table 2.3: Margin of victory regressions

[1] [2] [3]

margin
C−1
c 0.401*** 0.357***

(0.071) (0.069)

marginAc 0.609*** 0.506***
(0.123) (0.111)

F -statistic 31.982 24.709 22.889
R2 0.386 0.347 0.444
N 231 231 231

Notes: Each column reports results for the OLS specifi-

cation that regresses marginc on the instruments listed

on the table and Council jurisdiction-level controls Xc

listed in Table 2.2 and state fixed-effects. Robust stan-

dard errors are reported in parenthesis. The star level
∗∗∗ corresponds to statistical significance at 1%.

election.

• marginAc : The margin of victory in the most recent national election, averaged

at the district-level.

• Rivc ·marginC−1
c : The interaction between margin

C−1
c and Rivc.

• Rivc ·marginAc : The interaction between marginAc and Rivc.

Table 2.3 reports estimates from an OLS regression of the incumbent party’s

most recent margin of victory in the Council election on the instruments discussed

above and Council controls. Estimates indicate that the instruments are significant

in predicting the degree of electoral competition in the most recent Council election.
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Village-level fixed-effects

The second approach we use to account for potential omitted variables biases is fixed-

effects. We estimate a specification of equation (2.1) that includes a full set of village

dummy variables, which will capture all village- and Council-level variables that affect

the level of benefits distributed. We therefore estimate the model

Bivc = Xivcβ1 +
(
δ0 + δ1marginc + νvc + νc

)
Rivc + τvc + εivc (2.2)

where τvc are the village fixed-effects.55 The validity of this approach rests on the

assumption that (νvc, νc) are mean-zero errors that are uncorrelated with marginc

(conditional on the other variables in the model). While this assumption seems plau-

sible to us, it is possible that it could be violated. A violation of this assumption could

occur, for instance, if more benefits are distributed to the Chief’s relations and fewer

benefits to swing voters, while concurrently the Chief “delivers” more votes to swing

the election to the incumbent party. Given that each village contains only about

12 percent of constituents that vote in the Council election, this seems somewhat

unlikely.

Note that in this specification, we cannot identify the direct effect of village- or

Council-level variables. We cannot therefore estimate the effect γ1 of marginc on

swing voters’ likelihood of receiving benefits, but only the additional probability that

Chiefs’ relatives are awarded benefits, compared to non-relatives.

55Results remain very similar if Council fixed-effects are used, and village-level controls are retained
in the model.
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Fixed-effects instrumental variables

The third approach combines these two previous methods and estimates a fixed-

effects instrumental variables model. While this increases the set of assumptions

required for the approach to be valid, it allows us to assess the robustness of our

results to controlling for the alternative sources of bias. In this specification, we use

Rivc · [marginC−1
c ,marginAc ] to instrument for Rivc ·marginc.

2.5 Empirical results

We begin by assessing whether the overall prevalence of mistargeting of poor and

non-poor voters varies systematically with the degree of electoral competition. To

investigate this possibility, we partition our sample into poor and non-poor household

subsamples, and then estimate the following modified version of (2.1)

Bivc = Xivcβ1 +Xvcβ2 +Xcβ3 + γmarginc + δRivc + λvc + λc + εivc (2.3)

separately for these two subsamples. Equation (2.3) is identical to our baseline equa-

tion (2.1), except the random parameter for Rivc has been replaced with a fixed

parameter δ. In this specification, the parameter γ captures how the degree of elec-

toral competition influences the overall probability that a household was selected as

a beneficiary (regardless of whether or not the household is related to the Chief).

Results for this model are reported in Table 2.4. Columns 1-3 (Columns 4-6) report

parameter estimates for the poor (non-poor) subsample of households, where house-

holds were partitioned using villagers’ perceptions of which households are poor.56

56Qualitative results are the same if households are partitioned according to the PMT. The coeffi-
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Table 2.4: Overall probability of being selected as a beneficiary

Poor household sample Non-poor household sample

[1] [2] [3] [4] [5] [6]
Base IV (1) IV (2) Base IV (1) IV (2)

Rivc 0.043 0.044 0.047 0.009 0.009 0.010
(0.045) (0.044) (0.045) (0.018) (0.017) (0.017)

marginc 0.027 0.098 0.264 -0.108** -0.173* -0.062
(0.105) (0.191) (0.220) (0.055) (0.095) (0.120)

Xivc Yes Yes Yes Yes Yes Yes
(Xvc, Xc) Yes Yes Yes Yes Yes Yes
State FEs No No Yes No No Yes

R2 0.153 0.153 0.170 0.152 0.151 0.159
N 1,277 1,277 1,277 1,391 1,391 1,391

Notes: Each column reports parameter estimates of a linear probability model in

which the dependent variable equals 1 if the household was selected as a beneficiary

and 0 otherwise. Columns 1-3 (Columns 4-6) report parameter estimates for the

subsample of households that are perceived as poor (non-poor) by other households

in the village. Column titles correspond to the respective econometric specification

that was used to estimate (2.3). Household-level controls, Xivc, are listed in

Table 2.1. Village- and Council jurisdiction-level controls, (Xvc, Xc), are listed in

Table 2.2. Standard errors are clustered by village and reported in parenthesis.

Observations are sample weighted. The star levels ∗∗∗, ∗∗ and ∗ correspond to

statistical significance at 1%, 5% and 10%, respectively.

Columns 1 and 4 report estimates of (2.3) using the OLS estimator, while Columns

2, 3, 5 and 6 report estimates for the instrumental variables model in which marginc

is instrumented for by (margin
C−1
c ,marginAc ).

In our data, the degree of electoral competition varies considerably across the

states within our sample, but varies to a lesser extent within states. Consequently,

we estimate the instrumental variables specification both omitting state fixed-effects

(Columns 2 and 5) and including them (Columns 3 and 6). The specification that

cient for marginc, however, is negative and insignificant in Column 5.
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omits the state fixed-effects utilizes the full variability of the electoral outcomes across

all Councils, but may also omit other state-specific characteristics that influence tar-

geting. When the state fixed-effects are included, the estimates utilize only the within-

state variation of competition to identify the parameters of interest, which remains

smaller.

Columns 1-3 in Table 2.4 suggest that the incumbent’s margin of victory does

not influence the probability that a poor household is selected as a beneficiary; the γ

coefficient is insignificant across all three specifications. On the other hand, Columns

4-6 provide mixed evidence regarding the relationship between electoral competi-

tion and the share of non-poor households (inappropriately) included as beneficiaries.

Columns 4 and 5 indicate that the share of non-poor beneficiaries is decreasing in the

incumbent’s margin of victory, which is consistent with the findings of Camacho and

Conover (2011). Nevertheless, when state fixed-effects are incorporated into the in-

strumental variables model, the parameter estimate γ remains negative but becomes

insignificant. Observe that the parameter estimates for δ suggest that relatives of the

Chief have the same likelihood of being selected as a beneficiary, when compared to

poor non-relatives.

Next, we investigate whether the incumbent party’s margin of victory influences

the composition of the types of poor and non-poor households selected as beneficiaries,

in a manner consistent with rent seeking and opportunistic vote buying. Table 2.5 re-

ports the key parameter estimates (γ1, δ0, δ1) for each of the specifications discussed in

Section 2.4, separately for both the poor and non-poor household subsamples (again,

partitioned according to respondents’ perceptions of households’ poverty status). The

instrumental variables specification is again estimated both without (IV (1)) and with

(IV (2)) state fixed-effects.
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Overall, results are consistent with the theoretical predictions. The reported es-

timates provide strong support to strategic rent seeking behavior for the non-poor

subsample (Columns 6-10), whereas family ties to the Chief does not seem to affect

beneficiaries’ selection among the poor, which confirms the hypothesis that the “soft”

budget constraint allows for covering most poor households. Results also have strong

economic meaning. The negative coefficients for Rivc in the regressions for non-poor

households indicate that, with a zero margin of victory, non-poor households with

family ties to the Chief are around 10 to 20 percentage points less likely to be se-

lected as beneficiaries, relative to other non-poor households. The positive coefficients

associated with the interaction Rivc ·marginc, and the fact that δ0 +δ1 > 0, also indi-

cate that as the incumbent party’s margin of victory increases, the Chief’s non-poor

family members become relatively more likely to be identified as beneficiaries. In

fact, when the margin of victory is large (close to one), the situation almost reverses:

non-poor households with family ties to the Chief are 15 to 30 percentage points more

likely to be selected as beneficiaries, relative to other non-poor households.

On the other hand, results provide somewhat mixed support to opportunistic vote

buying behavior: the negative coefficient on marginc suggests that a 10 percentage

point increase in the winning party’s margin of victory is associated with about a 1.5 to

2.5 percentage point decline in the probability that a non-poor, unrelated household

is selected as a beneficiary. When including the state fixed-effects in Column 8,

however, the γ1 parameter becomes insignificant, suggesting that the data may not

have enough power to capture the within-state variability in the effect of marginc on

the probability that non-poor, unrelated households are selected as beneficiaries.57

57If state fixed-effects are incorporated into the baseline specification in Column 6, the parameters
(δ0, δ1, γ1) are all statistically significant at the 10 percent or 5 percent level.
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2.5.1 Robustness

We now turn to investigate the robustness of the results presented in Table 2.5. We

begin by delving deeper into the possibility that the statistical relationships observed

in Table 2.5 are spurious in nature. Up until this point, we have imposed the as-

sumption that marginc only affects the parameter of one household-level variable:

Rivc. Under the theoretical framework presented in Section 2.2, this assumption may

seem natural: the incumbent’s margin of victory shouldn’t necessarily influence the

probability that, say, female-headed households, households that suffered a crop crisis

or television-owning households are included as beneficiaries. If the results in Table

2.5 are indeed spurious, and the hypothesized political economy mechanisms are not

active, then it may be the case that marginc also influences the marginal effects of

other household-level variables included in Xivc.

To test this possibility, we augment the baseline model (2.1) and estimate

Bivc = Xivc

Replaces β1︷ ︸︸ ︷(
η0 + η1marginc + ζvc + ζc

)
+Xvcβ2 +Xcβ3

+γ1marginc +
(
δ0 + δ1marginc + νvc + νc

)
Rivc + λvc + λc + εivc,

where the elements {η0, η1, ζvc, ζc} are vectors of dimension dim(X ′ivc) and have an

analogous interpretation as (δ0, δ1, νvc, νc). The key question is whether η1 6= 0,

i.e. whether, for some household-level controls, marginc is influential in determining

the variable’s parameter value. In addition to estimating this augmented baseline

specification, we also augment the other specifications that were estimated in the

results reported in in Table 2.5.58

58For the instrumental variables specifications, we instrument for marginc · [1, Rivc, Xivc] using the
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Estimates for (δ1, η1) are reported in Table 2.6. Observe that Table 2.6 reports

estimates from the model that incorporates all interaction terms jointly. Columns 1-5

display estimates for the poor household subsample, and Columns 6-10 for the non-

poor subsample. For non-poor households, the main qualitative conclusions regarding

rent-seeking still hold across specifications: after including all of the interaction terms,

the interaction of the marginc and Rivc remains significant under all specifications.

In contrast, all other terms are insignificant: only two of the 55 parameters are signif-

icant, and only at the 10 percent level. This suggests that, for non-poor households,

marginc primarily affects the household-level parameters through familial ties with

the Chief, Rivc. Observe, in particular, that the interaction of the margin of victory

with households’ relations with the local implementers is not significant. This con-

firms the role of the village Chief as an influential and visible party representative in

the village.

For poor households, the only interaction term that is significant across mul-

tiple (four) specifications is the one concerning ethnic minorities: a 10 percentage

point increase in margin of victory for the incumbent implies that poor, ethnic mi-

nority households are about 10 to 20 percentage points less likely to be included as

a beneficiary. This suggests that a narrow margin of victory may benefit against

discrimination of ethnic minorities.

Next, we consider if results are sensitive to the way in which the poor and non-

poor households subsamples are divided. Tables 2.4-2.6 utilized data that partitioned

households using an inherently subjective welfare metric, villager perceptions. Con-

ceptually, such perceptions may vary systematically across villages. To check for

robustness, we partition households into poor and non-poor subsamples using the

vectors margin
C−1
c · [1, Rivc, Xivc] and marginA

c · [1, Rivc, Xivc].
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Table 2.6: Interaction between marginc and other household-level controls

Poor households
[1] [2] [3] [4] [5]

Base IV (1) IV (2) FE FE-IV

Rivc ·marginc 0.414 0.044 -0.119 0.298 0.069
(0.286) (0.501) (0.537) (0.418) (0.418)

# household membersivc ·marginc -0.073* -0.043 0.000 -0.054 -0.020
(0.044) (0.097) (0.097) (0.055) (0.092)

Years of schoolingivc ·marginc 0.000 -0.093 -0.105 -0.006 -0.021
(0.036) (0.080) (0.078) (0.044) (0.057)

Head is femaleivc ·marginc 0.128 -0.532 -0.589 -0.159 -0.136
(0.192) (0.437) (0.412) (0.226) (0.350)

Ethnic minorityivc ·marginc -1.079*** -2.154** -1.817** -1.173* -0.441
(0.370) (0.980) (0.898) (0.657) (1.494)

Suffered crop failureivc ·marginc 0.007 0.180 0.144 0.288 0.332
(0.227) (0.478) (0.457) (0.276) (0.373)

Owns 1+ motorcycleivc ·marginc 0.450 0.261 0.403 0.349 0.279
(0.298) (0.657) (0.664) (0.405) (0.472)

Owns 1+ ploughivc ·marginc 0.010 0.231 0.032 -0.115 -0.048
(0.232) (0.396) (0.408) (0.300) (0.372)

Owns 1+ tractorivc ·marginc 1.092* 0.830 0.683 0.385 0.105
(0.645) (1.022) (0.993) (0.727) (0.745)

Owns 1+ tvivc ·marginc -0.181 0.418 0.264 -0.173 0.470
(0.234) (0.519) (0.527) (0.274) (0.333)

Related to implementerivc ·marginc 0.070 0.895* 0.795 0.158 0.350
(0.213) (0.528) (0.508) (0.262) (0.376)

# social organizationsivc ·marginc 0.048 -0.453 -0.516 0.394 0.291
(0.283) (0.677) (0.681) (0.369) (0.540)

Xivc Yes Yes Yes Yes Yes
(Xvc, Xc) Yes Yes Yes No No
State FEs No No Yes No No
Village FEs No No No Yes Yes
R2 0.168 0.119 0.138 0.405 0.092
N 1,277 1,277 1,277 1,297 1,297

Note: Table continued on the following page.

95



www.manaraa.com

Table 2.6: Continued

Non-poor households
[6] [7] [8] [9] [10]

Base IV (1) IV (2) FE FE-IV

Rivc ·marginc 0.220* 0.627** 0.626** 0.276* 0.805**
(0.124) (0.247) (0.253) (0.160) (0.399)

# household membersivc ·marginc -0.036 -0.001 -0.004 -0.054* -0.016
(0.025) (0.038) (0.039) (0.029) (0.068)

Years of schoolingivc ·marginc -0.009 -0.008 -0.011 -0.007 -0.011
(0.014) (0.022) (0.022) (0.018) (0.039)

Head is femaleivc ·marginc -0.179 -0.187 -0.208 -0.243 -0.562
(0.115) (0.199) (0.197) (0.157) (0.344)

Ethnic minorityivc ·marginc 0.314 0.186 0.197 0.171 0.632
(0.204) (0.310) (0.318) (0.353) (0.690)

Suffered crop failureivc ·marginc 0.109 -0.033 -0.060 0.043 -0.231
(0.103) (0.188) (0.190) (0.143) (0.329)

Owns 1+ motorcycleivc ·marginc 0.034 0.066 0.077 0.058 0.039
(0.093) (0.199) (0.200) (0.117) (0.294)

Owns 1+ ploughivc ·marginc -0.117 -0.271 -0.310* -0.110 -0.449
(0.112) (0.184) (0.180) (0.188) (0.335)

Owns 1+ tractorivc ·marginc 0.092 0.063 0.076 0.185 0.136
(0.105) (0.186) (0.189) (0.197) (0.439)

Owns 1+ tvivc ·marginc 0.036 0.129 0.119 0.009 0.108
(0.094) (0.171) (0.169) (0.114) (0.309)

Related to implementerivc ·marginc -0.015 -0.070 -0.075 -0.073 0.076
(0.111) (0.186) (0.188) (0.154) (0.326)

# social organizationsivc ·marginc -0.105 -0.139 -0.109 -0.068 -0.367
(0.091) (0.170) (0.172) (0.116) (0.295)

Xivc Yes Yes Yes Yes Yes
(Xvc, Xc) Yes Yes Yes No No
State FEs No No Yes No No
Village FEs No No No Yes Yes
R2 0.159 0.149 0.156 0.318 0.225
N 1,391 1,391 1,391 1,418 1,418

Note: See the notes for Table 2.5.
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objective PMT point score computed by the professional enumerators that executed

the data collection. A household is classified as poor (or eligible) if the household’s

PMT score is below the targeting program’s point threshold.

Table 2.7 presents these estimates. In Columns 1-5 we show results for technically

eligible households, and in Columns 6-10 we show results for technically non-eligible

households.59 While the estimates, for non-eligible households, have the correct sign,

their significance drops. In particular, the interaction between margin of victory

and households’ relation with the Chief loses significance under the IV estimations,

and the estimates for vote buying (γ1) are only significant in the baseline specification

(Column 6). In full similarity with the main analysis, estimates for eligible households

are all insignificant.

The drop in significance does not necessarily undermine our findings, but rather

suggests that where the eligibility threshold is set in splitting the sample is of high

importance. The PMT only identified 17.9 percent of households as poor, against

36.6 percent for the perception measure. Recall that 31.1 percent of the population

in our sample villages is a beneficiary. Thus, the PMT splits the sample at a threshold

around which most households are beneficiaries, and includes in the sample of non-

eligible households many households that, independently from their relation with the

Chief, are deemed poor by everybody in the village and have been fairly included

among the beneficiaries. Such an inclusion obviously affects the ability to capture

rent seeking and vote buying effects.

To investigate this issue, we recalibrated the PMT beneficiary eligibility cutoff

to reflect the overall percentage of households that were identified as poor by lo-

59In this specification, Xiv includes an indicator for whether or not villagers perceive household i
as poor.
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cal implementers (31.1 percent). The household sample was then partitioned such

that households receiving a PMT score below the recalibrated cutoff were classified

as eligible. Parameter estimates for these specifications are reported in Table 2.8.

For the non-poor subsample, the baseline, fixed-effects and fixed-effects instrumental

variables specifications (Columns 6, 9 and 10) provide strong support for our theo-

retical predictions. In the two instrumental variables specifications (Columns 7 and

8), however, the key parameter estimates generally have signs that correspond to

the theoretical predictions, but are statistically insignificant, thus providing mixed

evidence in support of the countervailing incentives.

2.6 Conclusion

This paper tests the degree to which policymakers’ private rent seeking and vote

buying behaviors respond to electoral competition. The analysis employs survey

data that contain information regarding a decentralized program in a developing

country that selected households eligible for social assistance benefits intended for

the poor. We find that the overall level of resource misallocation is invariant or,

if anything, increasing in the degree of political competition. The composition of

who benefits from misallocation, however, depends upon the level of competition: as

electoral competition increases, local officials trade off extracting private benefits for

allocating resources to potential swing voters. Non-poor relatives of the local Chief

are about 10 to 20 percentage points less likely to be allocated benefits, relative

to other non-poor households, when the previous election outcome was competitive.

When the incumbent party won the previous election with a large margin of victory,

however, the situation reverses: non-poor relatives of the local Chief are about 15
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to 30 percentage points more likely to be allocated benefits. Some evidence, though

weaker, also suggests that opportunistic vote buying behavior increases in response

to competition: non-poor voters that are unrelated to the Chief are about 15 to

20 percentage points more likely to be identified as beneficiaries if expected electoral

competition is high. We also find that other household characteristics associated with

receiving benefits are unaffected by electoral competition, suggesting that favoritism

works mainly through family ties.
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Chapter 3

3.1 Introduction

Across the world, politicians and government officials appoint bureaucrats and public

servants to assist in administering policies. In many developing countries, for instance,

local officials hire villagers to execute tasks such as managing the village budget

or building infrastructure. Little is known, however, regarding the extent to which

candidates are appointed based on skill and merit, or whether considerations such

as nepotism, cronyism or information asymmetries influence hiring decisions. In low

income, low human capital settings, suboptimal bureaucrat selection may have a large,

adverse effect on program performance, as unqualified appointees may not possess the

basic skills that are necessary to effectively implement the policy.

This paper utilizes data from a decentralized public program in a developing

country in which a committee of villagers was appointed by the local Chief to identify

households eligible for social assistance benefits intended for the poor (an anti-poverty

“targeting” program). Data were collected from the appointees, a random sample of

candidate public servants that were not appointed and the Chiefs themselves, which

allows for the study the types of individuals that the Chiefs tended to hire, and also
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the types of individuals that performed best at the task.

Local governments in developing countries hire villagers to implement a variety

of programs and execute official administrative government functions. The academic

literature has examined the policy outcomes of several such programs. For instance,

Olken (2007) studies road construction projects in Indonesia that were coordinated

by a local implementation team that had the authority to hire villagers to assist

with construction. Besley et al. (2011) and Niehaus et al. (2011), among others,

study India’s Below the Poverty Line (BPL) program, in which local governments

appoint village enumerators that determine households’ eligibility for a BPL identifi-

cation card that grants access to social assistance programs.60 Camacho and Conover

(2011) examine a similar targeting program, Colombia’s SISBEN,61 in which munic-

ipal governments hire enumerators and contractors to administer questionnaires to

constituents to identify beneficiaries that are eligible for social assistance.

Several previous papers within the empirical political economy literature have

specifically studied how politicians’ preferences and electoral incentives influence pub-

lic hiring decisions. A body of research, including Alesina et al. (2000) and Enikolopov

(2010), use aggregate-level employment data to investigate whether politicians engage

in “redistributive” public employment and patronage, i.e. hiring more public workers

than is socially optimal.62 Other papers, such as Iyer and Mani (forthcoming) and

60Niehaus et al. (2011), for instance, examine the problem of a centralized government agency
designing a questionnaire that assists enumerators in identifying the poor. If such a questionnaire
is implemented by a corruptible agent, the authors show that increasing the number of eligibility
criteria may strictly worsen targeting performance, as monitoring becomes increasingly difficult.

61Castañeda (2005) provides a detailed summary of the SISBEN implementation procedures.
62Both authors utilize public employment data from U.S. municipalities. Alesina et al. (2000)

provide evidence that municipal employment is increasing in income inequality and ethnic frac-
tionalization. The authors’ theory predicts such an outcome, as politicians strategically “disguise”
redistribution via public employment. Enikolopov (2010) provides evidence that municipalities with
a directly elected (as opposed to appointed) executive hire more full-time public employees (in par-
ticular during election years), which the author argues is consistent with patronage hiring and driven
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the aforementioned Olken (2007), utilize individual-level data to investigate public

employment decisions. Olken provides evidence that family members of local leaders

are more likely to be paid to work on a road building project when the probability of

external audit is higher.63 Iyer and Mani, on the other hand, utilize data on Indian

bureaucrats to examine the interaction between career-motivated bureaucrats and

politicians that can assign policy tasks to these civil servants, but do not have the

ability to hire or fire.

Building upon the studies, this paper utilizes detailed, candidate-level information

on human capital, cognitive ability, demographic information and relationships with

the local Chief to investigate whether Chiefs select the most qualified candidates,

or whether other considerations influence selection. Information regarding selected

bureaucrats’ technical ability to effectively implement program objectives, and the

overall policy outcome of village-level committees, is also utilized to estimate how

suboptimal selection impacted overall program performance.

The targeting program established procedures for selecting impoverished house-

holds that qualify for a poverty identification card, which, as in India’s BPL program,

entitles cardholders to social assistance benefits. These procedures are implemented

within each village and call for an important role of the local officials, such as the

village Chief, with the goal of taking advantage of local knowledge of households’

livelihood conditions. The program was designed so that the number of identified

beneficiaries would approximately equal the overall poverty rates computed by the

central government, in an effort to respect capacity constraints inherent to social

by the incentives of the executive.
63Olken suggests that this pattern may reflect local leaders trading off one form of corruption (ex-

tracting money from the program budget) for another form that is more difficult to detect (nepotism)
as the probability of audit increases.
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assistance programs.

Within each village, a committee of around seven villagers (referred to as the

“bureaucrats” or “appointees”) was appointed by the Chief to implement the identi-

fication procedures.64 The Chief was given considerable freedom to select this commit-

tee, within some general program guidelines (e.g., 25 percent of committee seats were

supposed to be reserved for women). Appointees received several benefits, including

a monetary payment, for participating as a bureaucrat, and as I discuss below, evi-

dence suggests that high capacity villagers were willing to participate as a bureaucrat.

Therefore, the Chief had a large pool of candidates to select from.

Each appointee interviewed a subset of households in the village using a short ques-

tionnaire. This questionnaire, a Proxy Means Test (PMT), was designed to gather

information about household livelihood and contains an objective decision rule re-

garding whether or not a household should be selected as a beneficiary. Appointees,

however, were given some discretion to adjust the list of beneficiaries at the margin, in

order to utilize local knowledge of household circumstances. As it may be expected,

these procedures lead to the selection of households that reflect more villagers’ percep-

tions of who are poor, rather than poverty status based upon a consumption indicator,

and may lead toward higher satisfaction among beneficiaries (Alatas et al., 2010). In

fact, relative to other international targeting programs, overall identification accuracy

of the program under consideration was relatively good.

In order to effectively execute the targeting task, appointees needed the technical

ability to properly administer the PMT (e.g., command of basic algebra and the

64In theory, the Chief was supposed to select a list of candidate bureaucrats, and then villagers
were supposed to vote for their preferred candidates. As I describe below, however, the public vote
did not occur in many villages, and when it did, the number of candidates typically exceeded the
number of committee members by only one or two.
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ability to think logically); moreover, appointees with additional knowledge of special

circumstances influencing households’ livelihoods would also have the advantage of

being able to incorporate this information into their selection process. It’s an empirical

question, however, of whether Chiefs appointed individuals based on qualifications

such as these, or whether other considerations influenced appointments.

The paper examines the Chiefs’ selection criteria by utilizing the aforementioned

candidate-level data. Estimation results indicate that, in general, Chiefs tended to

appoint individuals with relatively high degrees of educational attainment and intel-

ligence, as well as individuals that participate in social and civic organizations. At

the same time, however, Chiefs were also significantly more likely to appoint their

associates, as well as individuals that exhibit similar characteristics as the Chief (e.g.,

individuals around the same age as the Chief), leading to a reduction in targeting

accuracy.

The paper then considers whether nepotism, cronyism (i.e., hiring friends and

associates) and imperfect information about candidates’ skills influences selection.65

Section 3.3 develops a simple theoretical model that incorporates a private rent seeking

motive for the Chief (i.e., nepotism or cronyism), as well as an information asymmetry

regarding candidate quality, in the spirit of the “statistical discrimination” literature

of Phelps (1972) and, in particular, Aigner and Cain (1977). The model assumes

that ex ante, the Chief has relatively accurate information about the skill quality of

candidates within his or her network (i.e., relatives and social associates), and noisier

information about individuals outside of his or her network. Theoretical predictions

65Given the small number of appointees in each village, it seems relatively less likely that patronage
was an overriding motivator for the Chief, given that so few patrons could be influenced. Chapter 2,
however, provided evidence that this targeting program was utilized to strategically allocate benefits
to non-poor households in electorally competitive districts.
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are derived from the model, and data are shown to be consistent with the cronyism

mechanism.

Armed with these estimates, the paper then turns to investigate characteristics

that are associated with strong performance in executing the program’s procedures.

First, the paper examines candidate qualities that are associated with competent im-

plementation of the targeting program’s PMT; not surprisingly, intelligent villagers

with more educational attainment perform better. The paper also investigates the

characteristics of bureaucrat committees associated with including (excluding) poor

(non-poor) households from the list of beneficiaries. Committees comprised of so-

cially active bureaucrats perform significantly better at selecting households that are

perceived as poor by villagers (and not selecting the non-poor), and more educated

committees perform better as well. Interestingly, more intelligent committees al-

located significantly more benefits to non-poor households, and committees with a

greater share of members within the Chief’s network exhibited lower targeting accu-

racy. Overall, parameter estimates suggest that suboptimal hiring reduces the number

of poor households included in the program by 13 percent, and doubles the number

of non-poor households included in the program.

In addition to the aforementioned papers, this research is also related to several

other literatures. First, the paper is related to a growing literature that studies local

capture in rural villages, including papers such as Reinikka and Svensson (2004),

Galasso and Ravallion (2005), Olken (2006) and Araujo et al. (2008) (among others).

Suboptimal selection of public workers that is motivated by nepotism or cronyism can

indeed be viewed as a form of capture. In addition, the paper is tangentially related

to a literature that examines bureaucracy, including Alesina and Tabellini (2007),
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Alesina and Tabellini (2008) and Maskin and Tirole (2004).66 These papers study

the implications if policy decisions are made by bureaucrats, as opposed to elected

politicians. The key mechanism in these papers is the different incentives that the

two types of officials face. In addition, Bardhan and Mookherjee (2005) examine the

relative trade-off of allocating power to a potentially corruptible central bureaucrat,

versus decentralizing a policy and opening the possibility of local capture.

The paper is organized as follows: Section 3.2 describes the data and public pro-

gram. Section 3.3 contains the analysis for bureaucrat selection. In particular, this

section includes the theory that investigates why Chiefs may tend to hire associates,

the econometric strategy that’s employed to study this topic and the estimation re-

sults. Section 3.4 then investigates bureaucrat performance, and also estimates the

effects of suboptimal appointments. Finally, Section 3.5 concludes.

3.2 Program context and data

This section describes the program under study (Subsection 3.2.1) and the data (Sub-

section 3.2.2) in more detail. Subsection 3.2.3 discusses bureaucrat compensation and

villagers’ willingness to work as a public servant.

3.2.1 The targeting program

The primary objective of the targeting program is to allocate poverty identification

cards to impoverished households (and, to not allocate cards to non-poor households).

Households that are deemed eligible for an identification card (“beneficiaries”) have

66See also Besley and Coate (2003), which compares elected and appointed regulators. The au-
thors study how incentives differ between these two classes of bureaucrats, and how these incentives
influence policy outcomes.
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access to free health care at participating medical facilities, which amounts to free

health insurance. Recently, other forms of assistance are increasingly being allocated

to cardholders.

As mentioned above, implementation of the program procedures is decentralized

and primarily headed by a committee of around seven villagers.67 Guidelines indicate

that committee members should be “intelligent” and be representative of ethnic mi-

norities in the village; moreover, the program mandated that at least 25 percent of a

village’s bureaucrats should be female. In addition, the program suggested that ap-

pointees be chosen from current village organizations, such as community associations

and religious leaders.

In theory, the committee is selected in a two-stage process: first, the Chief proposes

a list of candidates, and second, villagers vote for their preferred bureaucrats during

a village meeting.68 In practice, however, voting occurs in only around 60 percent of

villages, and when voting did occur, the total number of candidates exceeded the total

number of implementers by only one or two in the average village. This suggests that

the Chief wields considerable influence over the selection of the public servants. In

fact, analysis in Subsection 3.3.4 tests whether the criteria by which bureaucrats were

selected was different in villages where voting occurred. This hypothesis is rejected in

the data: estimates indicate that the selection criterion is not different when villagers

had the opportunity to vote, providing support that the Chief exhibits significant

influence over the appointment process.

In each village, bureaucrats determine which households are eligible for assistance

in three steps. In a first step, the bureaucrats interview households in the community

67The actual size of the committee, however, varies according to village size.
68In the village meeting, villagers are supposed to have the option to propose additional candidates.

Additional candidates were nominated in fewer than 15 percent of villages, according to the Chief.

109



www.manaraa.com

by administering a short questionnaire (a Proxy Means Test, or PMT) that was

developed centrally by the targeting program. As with similar programs around the

world, the PMT questions are intended to gather information such as the quality

of the household’s dwelling and asset ownership. For each question, the household

is assigned a point value based on the household’s response, and households with a

total point score below a certain range are deemed as an eligible beneficiary.

In a second step, bureaucrats can use their local knowledge of a household’s cir-

cumstances (e.g., the household recently suffered a crop failure) to adjust the liveli-

hood category indicated by the PMT.69 Finally, in a third step, the bureaucrats are

supposed to display the draft list of beneficiaries in public, and the bureaucrats and

Chief are supposed to organize a village-level meeting to receive feedback regarding

the list of beneficiaries. According to villagers, however, this third step in the process

is often not implemented: only 21 percent of households reported that a draft list of

beneficiaries was publicly displayed (36 percent did not know), and only around 29

percent of households reported that a village-level meeting occurred to present and

discuss the list of beneficiaries (37 percent did not know).70

The decentralized nature of the program, however, also raises the possibility that

the Chief and bureaucrats may manipulate the beneficiary selection process, to some

degree, to allocate benefits to non-poor friends and relatives. Such considerations

may influence Chiefs’ decisions regarding who to appoint as a bureaucrat.

69In fact, the program also provided suggestions regarding additional criteria (not included in the
PMT) that could merit eligibility.

70The Introduction briefly mentioned that these targeting procedures may lead to the selection
of households that villagers perceive as poor, as opposed to households that are technically below
a (consumption- or income-based) poverty line. In fact, the targeting program’s objective was to
create a PMT that proxies for villagers’ poverty perceptions, instead of benchmarking the PMT to
a consumption-based poverty metric. This is noteworthy, because villagers’ perceptions of who is
poor can differ significantly from households that fall below an objective poverty line, as discussed
in Alatas et al. (2010).
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3.2.2 Data description

Analyses in this paper draw from a survey that was fielded within several months

of the implementation of the targeting procedures, but before the program’s identifi-

cation cards were allocated to the households. Data were collected in 299 randomly

selected villages in four states within the country, where the probability of village

selection was proportional to the number of households residing in the village.

Within each village, data were collected from three distinct populations: house-

holds, bureaucrats and the Chief. Ten households were randomly selected for inter-

view in each village.71 Household selection was stratified such that five of the sample

households had been selected as beneficiaries, and five of the sample households had

not been selected as beneficiaries. Stratification was conducted using the official list

of beneficiaries that was created by the bureaucrat committee. In total, 2,943 house-

hold were interviewed, of which 1,467 (1,476) were (not) beneficiaries.72 The Chief

and bureaucrats were also administered specially designed survey instruments.73

71In villages with 250 or more households, the village was partitioned into smaller segments. One
village segment was then selected to be the area of interview, again with the probability proportional
to the number of households residing in the segment. In one particularly large village, two sets of
ten households were selected for interview.

72In each village, four replacement households (two beneficiaries, and two non-beneficiaries) were
selected, in the event that a household was unavailable for interview. In 74 percent of these cases
where a household member was not available, the reason was because household members were at work
or away from the village. Sampling weights are adjusted to reflect the actual number of beneficiaries
and non-beneficiaries in each village, and are also adjusted for non-response (i.e., weights reflect the
population in the four states where data were collected).

73In one (three) [one] village, data were not collected for the bureaucrats (Chief) [both bureaucrats
and Chief] because respondents were unavailable; these five villages are excluded from the analysis.
Overall, data were collected from over 80 percent of bureaucrats that operated in the remaining 294
villages.
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Individual-level data

Individual socio-economic data, such as age and years of completed schooling, were

collected for the bureaucrats, Chiefs and the villagers that reside in the ten randomly

selected households that were interviewed in each village. Bureaucrats and Chief

information was collected directly from each subject, while information for the vil-

lagers was recorded on a household roster that was completed during the household

interview.74 The information for the bureaucrats, Chiefs and adult members of the

randomly selected households are pooled and utilized in the subsequent analysis.75

In addition to the socio-economic questions, the questionnaires also included a

nonverbal intelligence test: an abridged version of the Raven’s Standard Progressive

Matrices. The Raven test presents respondents with an abstract picture that exhibits

an overall design pattern, but a portion of the picture is blank. The respondent is

asked to select one of several pictorial options to fill in the blank space, in order to

complete the overall pattern of the picture. This test has been widely administered

in developed and developing countries to measure intelligence; according to Brouwers

et al. (2009), “the Raven tests are still considered to be measures of intelligence that

show less influence of confounding cultural factors on the cross-national differences

than any other intelligence test” (p. 330). This test was administered to the Chiefs

and bureaucrats, as well as the adult household member with the highest educational

74Roster information was collected for all household members, including household members that no
longer reside in the village (e.g., individuals that are considered household members but permanently
reside in a city or work abroad). Household members that were absent from their household for six
or more of the previous 12 months are dropped (1,392 cases); all results are qualitatively unaffected if
these observations are retained. In addition, 549 sample villagers for which no schooling information
was reported are dropped as well, as the schooling variable is incorporated into all analyses below.

75In some villages, the Chief selected him or herself as a bureaucrat. Moreover, in some villages,
the Chief’s or a bureaucrat’s household was among the ten randomly selected households that were
interviewed. These duplicate observations were accounted for prior to analyzing the data.
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attainment that was available on the day the sample household was interviewed.

Data were also collected to identify which bureaucrats and villagers are related

to the Chief. In order to mitigate the possibility of misreporting, each respondent

household in the sample was asked to identify whether the Chief was related to each of

the bureaucrats, or each of the other sample households that were interviewed in the

village. For each bureaucrat and individual, the answers provided by the respondent

households in the village were aggregated to identify whether the individual is related

to the Chief.76

Finally, the bureaucrat questionnaire also included a ten-question PMT exam that

tested each bureaucrat’s ability to correctly administer the targeting program’s PMT.

Questions on this exam were modeled off of indicators on the PMT and were meant to

simulate possible scenarios that the bureaucrat could have faced while administering

the PMT. For instance, one question read, “The floor of a house is 7 meters across the

front and 6 meters deep. How many square meters is the floor space of the house?”

Results from this exam are utilized to assess the bureaucrats’ technical capacity to

implement the PMT.

Sample means for the aforementioned variables are displayed in Table 3.1. Col-

umn 1 (Column 2) of the table reports means for the sample bureaucrats (Chiefs),

whereas Column 3 reports means for the entire pooled sample of bureaucrats, Chiefs

and adult villagers that reside in the randomly selected households. On average, bu-

reaucrats have about 1.5 more years of completed schooling relative to Chiefs, and

76Respondents were informed that familial relations included siblings, parents and children; grand-
parents and grandchildren; and aunts/uncles, nieces/nephews and cousins. An individual was defined
as related to Chief if either (i) a member of his or her household is the Chief; (ii) the individual’s
household identified itself as a relative of the Chief; or (iii) two or more other respondents in the village
identified the individual’s household as related to the Chief. This definition of familial relationships
is similar to the “elite connectedness” variable in Alatas et al. (2010).
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Table 3.1: Sample means of individual-level variables

Description Bureau. Chief Total

A. Individual characteristics
schooliv Schooling (years) 6.79 5.29 4.46
associationiv Number of associations 0.49 0.69 0.20
ageiv Age 42.81 56.82 36.54
businessiv Occupation in business† 0.06 0.04 0.15
maleiv Male† 0.65 0.96 0.44
minorityiv Ethnic minority† 0.03 0.05 0.04
inteliv % correct: Intelligence test 0.60 0.52 0.46

B. Connectedness
Riv Related to (or is) Chief† 0.24 0.93 0.18
Aiv Associate of Chief† 0.22 0.50 0.07

C. PMT exam
PMT examiv % correct: PMT exam 0.56 . .

Sample size 1,559 294 10,468

Notes. Column 1 (Column 2) [Column 3] reports sample means for the bureaucrats

(Chiefs) [total sample, including the random sample of adult villagers]. Variables

marked with the † symbol are indicator variables. The PMT exam was completed

by 1,543 bureaucrats. The intelligence test was completed by 4,438 individuals in total.

All means are sample weighted.
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about 2.3 more years of schooling relative to the general village population. Rela-

tive to the Chiefs (villagers), bureaucrats answered 8 (14) percentage points more

questions correctly on the intelligence test.

To proxy for an individual’s degree of social involvement, the variable associationiv

is created, which sums the number of local associations that members of individual

i’s household belong to. Greater social involvement and integration in the community

may increase a bureaucrat’s knowledge of the livelihood status of other villagers (as

well as other villagers’ perceptions of who is poor), and thus may contribute to a more

accurate identification of beneficiaries. Information was gathered for five types of local

associations (artisan, farmer’s, religious, savings and women’s associations). On aver-

age, bureaucrats belong to about 0.3 more associations than the general population,

but about 0.2 fewer associations than Chiefs.

Interestingly, Chiefs tend to appoint a relatively high proportion of associates

that are in the same social associations, whereas a similar pattern does not exist

for the Chiefs’ relatives. The variable Riv equals 1 if individual i is related to the

Chief of village v (and 0 otherwise), whereas the variable Aiv equals 1 if a member of

individual i’s household belongs to the same organization as a member of the Chief’s

household.77 Only 7 percent of adult villagers belong to the same association as the

Chief, whereas Chiefs’ social associates constitute 22 percent of all bureaucrats. On

the other hand, 18 percent of villagers are related to the Chief, while 24 percent of

bureaucrats are related to the Chief.

One point worth mentioning is that the actual Chief was interviewed in only 93

percent of villages. In the remaining villages, the Chief was unavailable on the in-

terview day, in which case the Deputy Chief (or another official) was interviewed. In

77In particular, if the Chief is not a member of an association, then Aiv = 0.
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Figure 3.1: Distribution of PMT examiv

these villages, data from the Deputy Chief are utilized in the following analyses, im-

plicitly treating the Deputy as the official Chief. All qualitative results, however, are

robust to dropping the 7 percent of villages in which the actual Chief was unavailable

for interview.

Finally, Figure 3.1 displays the distribution of the percentage of questions that

the bureaucrats answered correctly on the PMT exam. On average, the bureaucrats

answered 56 percent of questions correctly, but the distribution is disperse, suggesting

that there is a variability in bureaucrats’ technical capacity.

Aggregated variables

Below, aggregated data are utilized to perform one set of analyses. The sample means

of these control variables are displayed in Table 3.2; variables listed in Panel A are
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constructed at the village-level and were gathered from either the country’s national

census, or from the interview with the village Chief. Variables listed in Panel B

are constructed at the Council jurisdiction-level, where each jurisdiction contains on

average about 9 villages. The most decentralized elected government body in the

country is this local Council; a description of the Council.

Table 3.2: Sample means of village- and Council jurisdiction-level variables

A. Village characteristics
# households in village 197.90
# households in village / # households in jurisdiction 0.12
% of households: Own ≤ 0.5 ha of land 0.41
% of households: Own ≥ 2.0 ha of land 0.21
Distance to state administrative center (km) 31.48

B. Council jurisdiction characteristics
Incumbent party’s margin of victory 0.41
% of households: Own 1+ mobile phone 0.27
% of households: Own 1+ tv 0.54
% of adults: Completed primary school 0.32
% of adults: Literate in the local language 0.65

Sample size 294

Note. All means are sample weighted.

Targeting accuracy

Finally, household-level data are utilized to assess bureaucrat performance in the

field. The relevant household data are an indicator for whether or not a household

was identified as an eligible beneficiary by the bureaucrats, and two distinct measures

for classifying households as poor or non-poor. The first measure is derived directly

from the targeting program’s formal PMT; this PMT was re-administered to each

sample household by the professional enumerators that collected the data utilized in
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this paper. This poverty measure is objective in nature and follows the targeting

program’s official method for classifying households as poor.

The targeting program’s intended “poverty benchmark,” however, was villagers’

perceptions of whether or not a household is poor (see Footnote 70). In practice, some

bureaucrats modified the livelihood category indicated by the PMT to account for

these perceptions. Therefore, households are also classified as poor or non-poor using

villagers’ perceptions. In the spirit of Alatas et al. (2010), the household question-

naire included a module that gathered information about respondents’ perceptions

regarding the livelihood status of the other sample households in the village. Each

respondent was shown a card with the name of the household head written on it and

asked,

Households in your village can be classified into one of four livelihood

levels: very poor, poor, adequate or rich. In your opinion, is (name of

household head)’s household very poor, poor, adequate or rich?

This module of the questionnaire was extensively piloted and strategically placed

towards the beginning of the questionnaire, before any mention of the targeting pro-

gram, to mitigate response bias. A sample household is identified as poor if the

household was classified as poor by half or more of the other respondent households

in the village that classified the sample household.78

As may be expected, there are differences between the list of eligible beneficiaries,

the PMT and villagers’ perceptions. Bureaucrats identified 31.1 percent of households

as eligible for benefits; villagers, on the other hand, reported that 36.6 percent of

78If half of the villager respondents perceived a sample household as poor and the other half as non-
poor, then the sample household was classified as poor. If fewer than three respondent households
reported a livelihood category for a sample household, then the perceptions variable was coded as
“missing.”
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households are poor, whereas the targeting program’s PMT only deemed 17.9 percent

of households eligible for benefits.

3.2.3 Willingness to be a bureaucrat

A key question is whether villagers (in particular, high skilled villagers) were willing to

participate as bureaucrats. According to the staff of the targeting program, villagers

have a sense of pride (i.e., psychological benefit, or prestige) of assisting their village

by participating as a bureaucrat. There appears to be some truth to this: on a scale

of 1 to 4, with 1 being “not important at all” and 4 being “very important,” the

average villager rated the importance of the targeting program as 3.7. Survey data

suggest that many villagers in the top half of the skill distribution would have accepted

the position without compensation. Respondents were read a generic description of

the tasks that bureaucrats were expected to execute, and then asked if they would

have been willing to participate as a bureaucrat (without any mention of monetary

payment or private benefit). About 59 percent of villagers with 5 or more years of

schooling (the median schooling attainment), and 69 percent of villagers with 10 or

more years of schooling, answered that they would have participated.

Of course, a number of villagers may not be willing to work as a bureaucrat for

free. Consequently, the central targeting program offered monetary compensation

in exchange for working as a bureaucrat. To offset the opportunity cost of high-

ability candidates in the village, the targeting program paid an average daily wage

to bureaucrats that was around 50 percent greater than the median per capita daily

consumption of rural households in the states where data were collected. Moreover,

given that the specific timing of interviews and meetings was somewhat flexible, it

may not have been necessary for most bureaucrats to disrupt their regular schedule
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(a) inteliv (b) schooliv

Figure 3.2: Distribution of inteliv and schooliv, by bureaucrat, Chief and the general
population samples

to a large degree.79

The summary statistics in Table 3.1 support the idea that, across villages, rela-

tively higher capacity individuals were willing to participate as a bureaucrat. This

intuition is also supported in Figure 3.2, which plots the distribution of inteliv and

schooliv among bureaucrats, Chiefs and the general village population. Bureaucrats’

distributions of these variables second order stochastically dominate the other distri-

butions.

3.3 Bureaucrat selection

3.3.1 Theoretical framework

To begin, a simple theoretical model is developed to articulate predictions about

bureaucrat selection. As discussed above, if Chiefs tend to appoint relatives and

79Also, some villagers may also have been interested in enjoying non-pecuniary benefits associated
with being a bureaucrat, such as selecting friends and relatives as beneficiaries.
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associates, then this may be due to favoritism (i.e., nepotism or cronyism). On the

other hand, however, such behavior may simply reflect the fact that the Chief has

better information about such candidates. Both features are modeled below, and

a theoretical prediction is derived in an attempt to distinguish between these two

motives.

Consider a Chief that is tasked with selecting a bureaucrat from a set of candidates

{1, ..., I}. In reality, the Chief actually selects several bureaucrats in the village, but

the case of one bureaucrat is considered to easily articulate the mechanisms. Each

candidate i is endowed with a characteristic vector (Ti, xi, x̃i), where the elements of

this vector are interpreted as follows:

• Ti ∈ {0, 1} equals 1 if candidate i is within the Chief’s social network (e.g., is a

relative or associate), and 0 otherwise.

• xi ∈ {0, 1} denotes a characteristic that the Chief can observe for all candidates

(e.g., ethnicity).

• x̃i ∈ < denotes a characteristic that the Chief may or may not be able to easily

observe (e.g., intelligence or an individual’s educational attainment).

In addition, xC ∈ {0, 1} is used to denote the Chief’s value of the observable charac-

teristic. For simplicity, the observable characteristic xi is treated as a binary variable,

but in practice this observable characteristic could take on multiple values or be mul-

tidimensional. For instance, xi could denote the age (or a general age group) of

candidate i, if age is common knowledge in the village.

If candidate i is selected as a bureaucrat, then i produces f(x̃i) output, where the

production function f(·) is continuous, strictly increasing and weakly concave. There
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characteristic x̃i represents a key input for producing the good, such as cognitive

ability or a dimension of human capital. The Chief has preferences over candidates

that are represented by the expression

ω · E
[
U
(
f(x̃i)

)
| s̃i
]

+ (1− ω) · Ti · 1xi=xC

where U is a function mapping bureaucrat production into social welfare, s̃i is a

signal (described below), 1xi=xC is an indicator function signifying that the Chief

and i exhibit the same observable characteristic and ω ∈ [0, 1].

The function E[U(f(x̃i)) | s̃i] is thus the expected welfare that i will produce for

the public. The function U satisfies U ′ > 0 and U ′′ < 0: greater bureaucrat produc-

tion (i.e., targeting accuracy) is preferred by the Chief, but there is a diminishing

marginal benefit of this production. On the other hand, the expression Ti · 1xi=xC is

a private benefit that the Chief receives for appointing a network member (Ti = 1)

that shares the same characteristic (1xi=xC = 1). The implicit assumption is that

the Chief prefers to favor such individuals: the Chief’s “cronies” are those in his or

her social circle that are closest in terms of characteristics such as ethnicity, age, etc.

Then ω is the relative weight that the Chief places on social welfare.

As alluded above, the Chief may have imperfect information regarding x̃i. In

particular, prior to selecting a bureaucrat, the Chief observes a signal

s̃i =

 x̃i + εi if Ti = 0

x̃i if Ti = 1

for each candidate i, where εi is a zero mean, ex ante unobserved noise term. In other

words, if candidate i is in the Chief’s network (Ti = 1), then the Chief can observe x̃i,
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whereas if candidate i is outside of the Chief’s network (Ti = 0), then the Chief can

only observe a noisy signal of the candidate’s ability. Of course, in reality, the Chief

may not have perfect observability of, say, an associate’s cognitive ability. However,

the key assumption here is that the Chief has relatively better information about the

characteristics of members of his or her network, relative to individuals outside of the

network.

The distribution of the noise term εi is assumed to depend upon whether or not the

Chief and candidate i are similar in terms of observable characteristics. Intuitively,

if the Chief and candidate i are roughly the same age or of the same ethnic group,

then presumably the Chief will have better information regarding i’s unobserved

characteristic, relative to a villager that is, say, 30 years younger than the Chief and

outside of the Chief’s social network. For instance, if the Chief and candidate i are

of similar age, then they may have attended school together.

Formally, the assumption is that εi ∼ G= if xi = xC , and εi ∼ G 6= if xi 6= xC , where

the G distributions are differentiable, have support (−∞,∞) and are such that G 6= is

a mean-preserving spread of G=. In other words, if the Chief and candidate i exhibit

the same observable characteristic, then the Chief’s signal s̃i will be more precise,

relative to another candidate that exhibits a different observable characteristic than

the Chief. The respective probability density functions are denoted g= and g 6=, which

are symmetric around 0. Given this information structure, the following proposition

can be established:

Proposition 4. The Chief ’s optimal policy is such that:

1. The Chief exhibits a bias for appointing candidates within his or her network:

• (Ti, Tj) = (1, 0) and f(x̃i) = f(x̃j)⇒ the Chief is more likely to select i.
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2. If the Chief maximizes welfare (ω = 1), then (a) when selecting between net-

work members, the Chief appoints network members based only on merit, and

(b) when selecting between non-network members, the Chief is biased towards

appointing individuals that are like him or herself:

• (Ti, Tj) = (1, 1) and f(x̃i) ≥ f(x̃j)⇒ the Chief will select i.

• (Ti, Tj) = (0, 0), f(x̃i) = f(x̃j) and xi = xC 6= xj ⇒ the Chief is more

likely to select i.

3. If the Chief maximizes private rents (ω = 0), then the Chief appoints network

members that are like him or herself.

Proof. Each item is proven separately:

1. Consider the case where ω = 1; cases in which ω < 1 will then follow immedi-

ately. Let x̃i = x̃j and (Ti, Tj) = (1, 0). If the Chief receives the signal s = x̃j ,

then the Chief’s expected utility is such that

U
(
f(x̃i)

)
>

∫
U
(
f(s− ε)

)
g(ε)dε, (3.1)

where the inequality follows from the strict concavity of U , f strictly increasing

and weakly concave and Jensen’s inequality. By continuity, define ŝ such that80

U
(
f(x̃i)

)
=

∫
U
(
f(ŝ− ε)

)
g(ε)dε.

By U and f increasing, it follows that ŝ− s = (x̃j + ε̂)− x̃j = ε̂ > 0. Therefore,

the Chief selects i over j with probability G(ε̂) > 0.5.

80If such an ŝ does not exist, then by continuity, (3.1) is satisfied for all s, which implies that the
Chief will select i.
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2. Let ω = 1. Part 2 has two subparts:

(a) Let Ti = Tj = 1. The Chief will prefer i over j iff U(f(x̃i)) ≥ U(f(x̃j)).

(b) Let Ti = Tj = 0, x̃i = x̃j and xi = xC 6= xj . Let ε′ be a generic shock

generating the signal s′ = x̃i + ε′ received by the Chief. Since G 6= is a

mean-preserving spread of G= and U(f(z)) is strictly concave, then the

Chief’s expected utility is such that

∫
U
(
f(x̃i + ε′ − ε)

)
g=(ε)dε >

∫
U
(
f(x̃j + ε′ − ε)

)
g 6=(ε)dε.

Similar to Item 1, define ε′′(ε′) such that

∫
U
(
f(x̃i + ε′ − ε)

)
g=(ε)dε =

∫
U
(
f(x̃j + ε′′(ε′)− ε)

)
g 6=(ε)dε,

where again ε′′(ε′) > ε′. Therefore, conditional on ε′, the probability that

i is preferred to j is G 6=(ε′′(ε′)). Therefore, the overall probability that i is

selected is

∫ ∞
−∞

G 6=
(
ε′′(ε)

)
g=(ε)dε =

∫ ∞
0

[
G 6=
(
ε′′(−ε)

)
+G 6=

(
ε′′(ε)

)]
g=(ε)dε

>

∫ ∞
0

[
G 6=(−ε) +G 6=(ε)

]
g=(ε)dε

=

∫ ∞
0

g=(ε)dε = 0.5,

where the first equality follows from g=(ε) = g=(−ε) by G=(ε) symmetric

around 0, the inequality follows fromG 6=(ε) strictly increasing and ε′′(ε) > ε

∀ε, and the second equality follows from G 6=(−ε)+G 6=(ε) = 1 by symmetry.
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3. The result is immediate.

Part 1 of Proposition 4 simply states that, given two candidates with identical

skills, the Chief is more likely to have appointed the candidate that belongs to his

or her network. The rationale is that, ex ante, the Chief directly observes the skill

level of the candidate of his or her network, whereas the Chief observes a noisy signal

about the skill level of the candidate that is not in his or her network. Given that

the Chief is risk averse, he or she will tend to appoint a network member, unless the

signal of a non-network member is sufficiently high. If the Chief enjoys hiring network

members per se (ω < 1), then this will only reinforce the result.

The final two parts of the proposition provide a test for determining whether

imperfect information or favoritism are the primary cause of Chiefs’ tendencies to

hire individuals that are like them. Part 2 of Proposition 4 suggests that if the Chief

maximizes welfare but faces the imperfect information structure outlined above, then

the Chief will select members of his or her network based solely on skill. When

choosing between two identical candidates from outside the network, however, the

Chief is more likely to favor the candidate with a similar observable characteristic

as the Chief (as the quality signal is relatively more precise). Conversely, Part 3

of Proposition 4 suggests that if the Chief tends to appoint individuals based on

favoritism, then the Chief will exhibit a bias towards selecting individuals like him or

herself from among the network members.
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3.3.2 Econometric strategy

Next, the paper discusses the econometric strategy that is used to investigate the

selection criteria that Chiefs utilize when appointing bureaucrats, and whether biases

are present in their appointment process. In particular, this subsection explains

how the theoretical predictions presented in Proposition 4 are tested, in order to

understand whether the favoritism or information asymmetry mechanism is more

dominant.

Prior to discussing the Chief’s biases, however, the paper first outlines the basic

econometric framework that is used to assess the relationship between a villager’s

observable characteristics and the probability of being selected as a bureaucrat. The

empirical setup is similar in spirit to Besley et al. (2005). Let Xiv = (x1iv, ..., xJiv)

denote a vector of characteristics for individual i in village v; the variables listed in

Panel A of Table 3.1 are included in this vector (along with (ageiv)
2 and a constant).

Given Xiv, individual i would produce Xivβ̃ + ε̃iv if selected as a bureaucrat, where

β̃ is a parameter vector and ε̃iv captures unobservable characteristics of i that would

influence bureaucrat quality.

Within village v, the Chief is tasked with appointing several bureaucrats from

the village. Naturally, the Chief’s selection will depend upon the distribution of

candidates within the village. If the Chief acts to maximize bureaucrat quality, then

there will exist some village-specific threshold δ̃v such that candidate i will be chosen

if and only if Xivβ̃ + ε̃iv ≥ δ̃v. Given this framework, the probability that individual
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i is selected in village v can be estimated using the linear probability model81

yiv = Xivβ + δv + εiv, (3.2)

where yiv ∈ {0, 1} equals 1 if individual i served as a bureaucrat in village v (and 0

otherwise), δv is a village fixed-effect and εiv is an idiosyncratic error term.82 Note

that the fixed-effect δv will capture village-specific characteristics that influence the

threshold of whether or not individual i is selected in village v.

While this model relates Xiv to an individual being selected as a bureaucrat, it

does not test whether Chiefs hire associates or exhibit other systematic biases. To

test for such considerations, the specification83

yiv = Xivβ + θRRiv + θAAiv +
∑
j

ηj |xjiv − xCjv|+ δv + εiv (3.3)

is estimated, where xCjv denotes characteristic j of the Chief in village v, and (Riv, Aiv)

are indicators that signify if i is related to or is an associate of the Chief, respectively.

81Parameter estimates from linear probability models are presented throughout the remainder of
this section. This approach provides at least two advantages. First, the linear probability model can
explicitly account for village fixed-effects, whereas this is not possible with a probit model (due to
the incidental parameters problem). Second, one of the key relationships of interest is an interaction
effect. Interaction effects are particularly difficult to interpret in a non-linear estimation setting
(see, for instance Ai and Norton (2003)). Nevertheless, when estimated using the Probit model, the
qualitative insights are the same (though in some cases, statistical significance is stronger or weaker).

82Cawley et al. (2001) provide evidence that in the U.S., schooling and measured cognitive ability
are so correlated that one cannot separately identify the marginal effects of these characteristics on
outcomes of interest, without imposing strong modeling assumptions. In particular, the authors show
that it is inappropriate to model log wage as a linear function of schooling and cognitive ability. In the
data utilized in this paper, however, the correlation between schooliv and inteliv is 0.47. Moreover,
there are some individuals with no schooling that scored in the 90th percentile of the inteliv score
distribution, and individuals with 12 years of schooling that scored in the bottom 10th percentile of
the inteliv score distribution.

83Note that in all regressions reported below, observations are weighted to account for the proba-
bility of being included in the sample.
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Element j of the parameter vector β denotes the marginal effect of a change in charac-

teristic j on an individual’s probability of being appointed. A parameter estimate of

βj > 0 would indicate that, in general, Chiefs are more likely to appoint an individual

with a larger amount of j.

The parameters θR and θA denote the additional probability that relatives and

associates of the Chief are appointed as bureaucrats, after controlling for the char-

acteristics Xiv. A parameter estimate of, say, θR > 0 would imply a preference for

appointing relatives: given two equally qualified candidates i and i′ (i.e., Xiv = Xi′v),

the Chief is significantly more likely to select i relative to i′ if Riv = 1 and Ri′v = 0.

In addition, the specification also tests to see if Chiefs exhibit a pattern of ap-

pointing individuals that have similar characteristics as him or herself. The variables

|xjiv − xCjv| denote the absolute difference between characteristic j of candidate i and

characteristic j of the Chief.84 A parameter value ηj < 0 indicates that Chiefs are

less likely to hire an individual that differs from the Chief according to character-

istic j (i.e., appointments exhibit assortative matching). For instance, consider two

40-year-old individuals that are identical; one individual resides in village v, where

the Chief is 40 years old, whereas the other individual resides in village v′, where the

Chief is 65 years old. The individual in village v′ is therefore 25 · ηage more likely to

be appointed as a bureaucrat.

Coefficient estimates where (θR, θA) > 0 and η < 0 would imply that the Chief

exhibits some bias towards hiring people that are like him or herself. As discussed in

Section 3.3.1, however, this could be because the Chief is exhibiting favoritism (e.g.,

84The absolute difference |associationiv−associationC
v | is excluded from the set of absolute devia-

tions because the variable Aiv includes much of this information. In addition, the absolute difference
|(ageiv)2 − (ageCv )2| is omitted as well, as the difference |ageiv − ageCv | will contain the pertinent
information.
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giving decent paying jobs to close friends, or hiring associates to wield more control

over the program), or because the Chief simply has better information regarding

candidates that exhibit similar characteristics as the Chief.

Proposition 4, however, suggests that if information asymmetries are the main

driving force behind an assortative bias (i.e., η < 0), such a bias should exist primarily

for candidates that are outside of the Chief’s network (i.e., for individuals where

Riv = Aiv = 0). The Chief should have relatively better information about individuals

within his or her network, regardless of characteristics Xiv, and thus the magnitude of

η should smaller or zero across individuals within the network. If, however, cronyism

or nepotism is the primary source of the bias, then it may be the case that the Chief

exhibits a particular preference for hiring individuals that are in the network and

similar according to, say, age and ethnicity. In such an instance, η may even be more

negative across individuals within the Chief’s network.

To investigate whether the information asymmetry or cronyism mechanisms ap-

pear to dominate, the variable Tiv = max{Riv, Aiv} is constructed in order to estimate

yiv = Xivβ + θRRiv + θAAiv + θTTiv

+
∑
j

(
ηj + ζjTiv

)
|xjiv − xCjv|+ δv + εiv, (3.4)

where Tiv is an indicator signifying that individual i is within the Chief’s relative

or associate network. The information-based theory for assortative matching would

predict that ζj ≥ 0, i.e. within the Chief’s network, there is less of a tendency towards

appointing individuals with similar characteristics. A value of ζj < 0, however, may

be relatively more plausible if nepotism or cronyism is the dominant mechanism.
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3.3.3 Estimates

First, estimation results are presented for models (3.2) and (3.3). Recall, however,

that inteliv was only collected for one member of each randomly selected sample

household. Consequently, information on intelligence is only available for a selected

sample of individuals: the bureaucrats, the Chief and this restricted sample of vil-

lagers. Estimates are therefore reported for two versions of the bureaucrat selection

model: Table 3.3 presents estimates when inteliv is omitted from the specification,

whereas Table 3.4 includes inteliv as a covariate.

Column 1 of these tables reports parameter estimates for model (3.2), in which

only Xiv is included as controls; Column 2 incorporates the relationship variables

(Riv, Aiv), whereas Column 3 reports the full estimation results of model (3.3). Note

that coefficients are relatively small in magnitude, because the committee consisted

of relatively few bureaucrats: while around seven individuals were appointed to the

committee, samples villages each have several hundred (or several thousand) adult

residents.

Across both tables, a similar pattern emerges. In general, individuals with greater

human capital and cognitive ability, as measured by years of schooling (schooliv), in-

telligence (inteliv) and social activity (associationiv), are statistically more likely to

be appointed by the Chief.85 Below, it is shown that individuals with greater intelli-

gence and schooling perform better at the technical aspects of the targeting program.

In addition, socially active individuals perform better at identifying households that

villagers perceive are poor.

In both tables, the indicator variable for being related to the Chief (Riv) is sta-

85Statistical significance holds for all three of these variables across all specifications, except
associationiv in Column 2 of Table 3.3.
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Table 3.3: Chief ’s selection criteria, omitting intelligence

[1] [2] [3]

schooliv 0.003*** 0.003*** 0.003***
(0.000) (0.000) (0.000)

associationiv 0.011*** 0.004 0.004*
(0.002) (0.002) (0.002)

ageiv 0.002*** 0.002*** 0.001***
(0.000) (0.000) (0.000)

(ageiv)2 -0.000*** -0.000*** -0.000***
(0.000) (0.000) (0.000)

businessiv -0.007*** -0.007*** -0.005***
(0.001) (0.001) (0.001)

maleiv 0.004*** 0.004*** 0.005*
(0.001) (0.001) (0.002)

minorityiv 0.009** 0.008** 0.005
(0.004) (0.004) (0.004)

Riv -0.000 -0.000
(0.001) (0.001)

Aiv 0.023*** 0.023***
(0.005) (0.005)

|schooliv − schoolcv| -0.001***
(0.000)

|ageiv − agecv| -0.000***
(0.000)

|businessiv − businesscv| -0.002***
(0.001)

|maleiv −malecv| 0.001
(0.002)

|minorityiv −minoritycv| 0.009**
(0.004)

Constant -0.047*** -0.047*** -0.029***
(0.003) (0.003) (0.007)

Village FEs Yes Yes Yes

R2 0.018 0.020 0.021
N 10,468 10,468 10,468

Notes. Each column reports parameter estimates from the linear
probability model that regresses an indicator for being selected as
a bureaucrat on the variables listed in the rows. Each model in-
cludes village fixed-effects, and observations are sample weighted.
Standard errors are clustered by village and reported in parenthe-
sis. The star levels ∗∗∗, ∗∗ and ∗ correspond to statistical signifi-
cance at 1%, 5% and 10%, respectively.
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Table 3.4: Chief ’s selection criteria, including intelligence

[1] [2] [3]

schooliv 0.006*** 0.006*** 0.006***
(0.001) (0.001) (0.001)

associationiv 0.035*** 0.016** 0.016**
(0.007) (0.008) (0.008)

ageiv 0.005*** 0.005*** 0.004***
(0.001) (0.001) (0.001)

(ageiv)2 -0.000*** -0.000*** -0.000***
(0.000) (0.000) (0.000)

businessiv -0.022*** -0.023*** -0.018***
(0.003) (0.003) (0.006)

maleiv 0.018*** 0.016*** 0.018*
(0.003) (0.004) (0.010)

minorityiv 0.021 0.022 0.012
(0.014) (0.014) (0.014)

inteliv 0.082*** 0.083*** 0.083***
(0.010) (0.010) (0.011)

Riv -0.001 -0.002
(0.004) (0.005)

Aiv 0.063*** 0.062***
(0.016) (0.016)

|schooliv − schoolcv| -0.002**
(0.001)

|ageiv − agecv| -0.001
(0.000)

|businessiv − businesscv| -0.007
(0.006)

|maleiv −malecv| 0.002
(0.009)

|minorityiv −minoritycv| 0.032**
(0.014)

|inteliv − intelcv| -0.003
(0.012)

Constant -0.168*** -0.168*** -0.116***
(0.016) (0.016) (0.037)

Village FEs Yes Yes Yes

R2 0.058 0.062 0.063
N 4,438 4,438 4,438

Note. See the notes for Table 3.3.
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tistically equal to zero, whereas Aiv is positive and statistically significant; estimates

suggest that associates of the Chief are between 2 and 6 percent more likely to be

selected as a bureaucrat, relative to non-associates.

Finally, parameter estimates in the third columns of the tables provide some ev-

idence that Chiefs do, indeed, exhibit a preference for appointing bureaucrats that

exhibit similar characteristics as themselves. In Table 3.3, the ηj parameters are neg-

ative and significant for schooling, age and the indicator for whether or not individual

i’s main occupation is business-related. Interestingly, ηmale is not statistically differ-

ent from zero, whereas ηminority is strictly positive at the 5 percent level. This may

reflect the fact that the targeting program stipulated that bureaucrat selection be rep-

resentative of minorities in the village, and that a certain fraction of females should

be selected as committee members. In other words, Chiefs (who are predominantly

male and non-minority) consciously select individuals that are different from himself

along these dimensions. In Table 3.4, the only absolute difference variable that is

statistically negative is for schooling, though the coefficients for age and the business

indicator are both negative in sign. In particular, note that ηiq is not statistically

different from zero, which is in accordance with the idea that Chiefs only receive a

noisy signal about villagers’ intelligence.

To summarize, the estimates in Tables 3.3 and 3.4 suggest that while Chiefs tend

to select individuals with higher degrees of human capital, relative to individuals with

lower degrees of human capital. While nepotism does not appear to be a systematic

occurrence, Chiefs tend to appoint their associates, as evidenced by the positive θA

coefficient. There is some evidence that Chiefs tend to select individuals with similar

characteristics.

Next, the paper utilizes the prediction from Proposition 4 to test if the Chiefs’ ten-
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(a) inteliv (b) schooliv

(c) ageiv

Figure 3.3: Distribution of individual characteristics, by Tiv

dency to appoint individuals “like themselves” is predominantly driven by imperfect

information. Interestingly, the distribution of intelligence, schooling and age for indi-

viduals within (Tiv = 1) and outside (Tiv = 0) of the Chief’s network are quite similar.

Figure 3.3 compares the respective distributions for the variables inteliv, schooliv and

ageiv. The solid (dashed) lines correspond to the distribution of villagers for which

Tiv = 1 (Tiv = 0).

Table 3.5 reports parameter estimates for (θT , η, ζ), as defined in specification

(3.4). Proposition 4 indicated that if an information mechanism is primarily driving
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Table 3.5: Bias against households that are in and out of the leaders’ network

[1] [2]

Tiv 0.031*** 0.073**
(0.010) (0.034)

|schooliv − schoolcv| -0.000** -0.001
(0.000) (0.001)

|schooliv − schoolcv| · Tiv -0.002*** -0.005***
(0.001) (0.002)

|ageiv − agecv| -0.000 -0.000
(0.000) (0.000)

|ageiv − agecv| · Tiv -0.001*** -0.001***
(0.000) (0.000)

|businessiv − businesscv| -0.002 -0.005
(0.001) (0.007)

|businessiv − businesscv| · Tiv -0.006** -0.007
(0.002) (0.010)

|maleiv −malecv| 0.003 0.007
(0.003) (0.010)

|maleiv −malecv| · Tiv -0.009*** -0.020*
(0.002) (0.011)

|minorityiv −minoritycv| 0.012*** 0.040***
(0.004) (0.014)

|minorityiv −minoritycv| · Tiv -0.014* -0.039**
(0.008) (0.019)

|inteliv − intelcv| 0.005
(0.012)

|inteliv − intelcv| · Tiv -0.022
(0.026)

(Xiv, Riv, Aiv) Yes Yes
Village FEs Yes Yes

R2 0.023 0.066
N 10,468 4,438

Notes. See the notes for Table 3.3. The models estimated in this

table differ from Table 3.3 by incorporating the covariates listed in

the rows. Parameters for with (Xiv, Riv, Aiv) are unreported.
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the observed pattern, then one should expect ζ ≥ 0, i.e. the Chief should exhibit less

bias towards selecting similar individuals from within his or her network.

The parameters in Table 3.5, however, indicate that the opposite pattern tends to

hold. In particular, the Chief exhibits greater tendency towards selecting individuals

with similar education levels, a similar age, a similar sex and a similar ethnicity when

appointing from his or her own network.86 In fact, the only characteristic for which

this does not occur at all is intelligence. This pattern is in stark contrast to the

prediction provided in Part 2 of Proposition 4, but is not inconsistent with the idea

of favoring close friends.

3.3.4 Additional analyses

To conclude this section, two additional dimensions of the program are investigated:

first, the paper investigates whether Chiefs modify their selection of bureaucrats in

response to an exogenous shock to the marginal benefit of the targeting program.

During the year prior to the implementation of the targeting program, a drought

affected a portion of the country. If Chiefs were partially keen on maximizing public

welfare, then one would expect that the Chief would tend to select bureaucrats with

higher human capital in response to such a shock, when households are particularly

vulnerable. If cronyism is a dominant driver of the Chief’s motivation, however, then

selection may worsen if the relative power of common villagers declines in the response

to such a shock.

To execute this test, the indicator variable disasterv is constructed. This vari-

able equals 1 if the village suffered a drought in the previous year, and 0 otherwise.

86In addition, in Column 1, the negative ζbusiness parameter suggests that Chiefs are more biased
towards selecting individuals with the same type of occupation when selecting from their own network.
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Table 3.6: Selection of bureaucrats, by village characteristic

Iv = disasterv Iv = votev
[1] [2] [3] [4]

schooliv 0.003*** 0.007*** 0.003*** 0.005***
(0.000) (0.001) (0.000) (0.001)

schooliv · Iv -0.001*** -0.002** 0.000 0.001
(0.000) (0.001) (0.000) (0.001)

associationiv 0.001 0.012 0.004 0.019**
(0.004) (0.012) (0.003) (0.008)

associationiv · Iv 0.004 0.006 -0.000 -0.005
(0.005) (0.015) (0.005) (0.016)

inteliv 0.079*** 0.085***
(0.015) (0.013)

inteliv · Iv 0.007 -0.006
(0.020) (0.020)

Riv -0.001 -0.003 0.002 0.005
(0.002) (0.008) (0.002) (0.005)

Riv · Iv 0.002 0.005 -0.004 -0.013
(0.003) (0.009) (0.003) (0.009)

Aiv 0.037*** 0.103*** 0.027*** 0.066***
(0.009) (0.027) (0.009) (0.024)

Aiv · Iv -0.022** -0.065** -0.006 -0.004
(0.011) (0.032) (0.011) (0.033)

Village FEs Yes Yes Yes Yes

R2 0.021 0.064 0.020 0.062
N 10,468 4,438 10,468 4,438

Notes. See the notes for Table 3.3. The model that generated the parameter

estimates reported in this table differs from Table 3.3 by incorporating the Iv

interaction terms listed in the rows. In Columns 1 and 2 (Columns 3 and 4),

the indicator Iv equals 1 if the village suffered a natural disaster damaging

crop production in the previous year (if half or more households reported

that there was a public vote to select the bureaucrats), and 0 otherwise. The

remaining variables included in Xiv are unreported.
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Model (3.3) is then modified by interacting disasterv with the main measures of hu-

man capital and inteligence, (schooliv, associationiv, inteliv), and the measures for

connectedness to the Chief, (Riv, Aiv).

Parameter estimates for this modified model are displayed in the first two columns

of Table 3.6. These estimates provide a mixed picture regarding how Chiefs adjusts

their appointments: in villages that experienced a shock, Chiefs tended to select indi-

viduals with lower levels of educational attainment, while simultaneously appointing

fewer of their associates. These dual effects suggest that Chiefs may reduce favoritism

for network members, but may not improve overall selection by much (if at all) in

response to a negative shock.

Second, the paper investigates whether the final selection of appointees varied by

whether or not households in the village reported that a public vote occurred to select

the bureaucrats. The variable votev is constructed, which equals 1 if a majority of

household respondents reported that a public vote occurred (among those respondents

that reported either yes or no to the question).87 The variable votev is then interacted

with (schooliv, associationiv, inteliv, Riv, Aiv).

If elections are an effective mechanism for improving the selection of these pub-

lic servants, then one should expect that the parameters multiplying the interaction

terms should be positive: when given the chance to elect the bureaucrats, better qual-

ity bureaucrats are selected. To be sure, there may be omitted village-level variables

that are correlated with votev and the overall quality of bureaucrat selection in the

village. In particular, if the Chief organized a public vote, then it is most likely the

case that the Chief also follows good governance procedures, and thus selection of

87In particular, all households that reportedly “did not know” whether a vote occurred are omitted
from consideration.
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bureaucrats may be better in such villages. Consequently, if anything, there should

be a positive bias for the parameter multiplying the interaction term between votev

and (schooliv, associationiv, inteliv).

Columns 3-4 in Table 3.6 report the parameter estimates for this modified model.

All of the parameters multiplying the interaction terms are insignificant, which pro-

vides evidence against the fact that a public vote influences the final bureaucrat selec-

tion. This provides additional evidence that the Chief maintains significant influence

over appointing bureaucrats.

3.4 Bureaucrat performance

Given the evidence of Chiefs’ biases presented above, one question is the extent to

which bureaucrats with higher human capital actually perform better, and the extent

to which suboptimal selection reduces program performance. This section proceeds in

two steps. First, the paper examines the bureaucrat characteristics that are associated

with strong performance in administering the targeting program’s procedures. Here,

both bureaucrats’ technical capacity to implement the PMT, as well as the overall

committee’s ability to produce an accuracy list of beneficiaries, are examined. Using

these findings, the paper estimates how overall targeting accuracy could have been

improved, had the Chief appointed the “optimal” committee.

Successful implementation of the targeting program’s PMT requires a minimum

amount of human capital. From a technical point of view, the ability to think criti-

cally and perform basic algebraic tasks is necessary to properly implement the PMT.

Consequently, a bureaucrat’s innate cognitive ability and years of completed schooling

should correspond to a higher technical ability. To assess the relationship between
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the characteristics Xiv and a bureaucrat’s technical skill, the model

PMT examiv = Xivβ + θRRiv + θAAiv + εiv (3.5)

is estimated (recall that PMT examiv is the percent of questions that i answered

correctly on the PMT exam). Of course, PMT examiv is only observed for the bu-

reaucrats that were actually appointed by the Chief. Consequently, estimating (3.5)

via OLS may lead to sample selection bias. Therefore, (3.5) is estimated using both

OLS estimator, and by employing the Heckman correction model to adjust for sample

selection.88 For the selection equation, model (3.4) is utilized, which incorporated the

{|xjiv −xCjv|}j terms measuring the differences between i’s and the Chief’s character-

istics. These difference terms are utilized as the exclusion restrictions; as was shown

above, these terms are related to the probability that i was appointed as a bureaucrat,

but these terms should not be related to i’s ability to properly implement the PMT.

Table 3.7 reports estimation results for these models, where the OLS (Heckman)

results are displayed in the first (last) two columns. Across all specifications, the

coefficients for the schooling and intelligence are positive and statistically significant

at the 1 percent level. Parameter estimates are quite similar across the two estimation

methods. In fact, the coefficient for the Mill’s λ in the Heckman specification is very

close to 0, and highly insignificant. This suggests that OLS estimates of (3.5) are not

biased by sample selection. A rationale for this may be that sample selection bias is

inherently idiosyncratic for each Chief. By pooling data across a number of villages,

the observed sample of bureaucrats may actually capture much of the variability of

Xiv in the population, allowing for the overall population estimate of β to be unbiased

88OLS estimates are qualitatively the same if village fixed-effects are incorporated into the specifi-
cation.
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Table 3.7: Technical ability of bureaucrats

OLS Heckman (MLE)
[1] [2] [3] [4]

schooliv 0.013*** 0.011*** 0.013*** 0.011***
(0.002) (0.002) (0.004) (0.003)

associationiv 0.011 0.009 0.011 0.009
(0.009) (0.009) (0.010) (0.010)

ageiv -0.001 0.002 -0.001 0.002
(0.002) (0.002) (0.004) (0.003)

(ageiv)
2 0.000 -0.000 0.000 -0.000

(0.000) (0.000) (0.000) (0.000)

businessiv -0.005 -0.012 -0.005 -0.012
(0.018) (0.018) (0.020) (0.018)

maleiv 0.006 -0.002 0.005 -0.002
(0.013) (0.012) (0.014) (0.014)

minorityiv -0.001 -0.007 -0.002 -0.007
(0.025) (0.021) (0.026) (0.022)

Riv 0.005 0.008 0.005 0.008
(0.012) (0.011) (0.012) (0.011)

Aiv 0.002 0.006 0.002 0.006
(0.016) (0.016) (0.021) (0.020)

inteliv 0.215*** 0.216***
(0.029) (0.044)

Mill’s λ -0.001 0.001
(0.038) (0.030)

N 1,543 1,543 10,452 4,422

Notes. Each column reports parameter estimates from the model that

regresses the bureaucrat’s PMT exam score on the variables listed in

the rows. Columns 1 and 2 report OLS parameter estimates, whereas

Columns 3 and 4 report estimates from the (maximum likelihood) Heck-

man correction model; estimates from the selection equation are unre-

ported. Observations are sample weighted. Standard errors are clustered

by village and reported in parenthesis. The star level ∗∗∗ corresponds to

statistical significance at 1 percent.

142



www.manaraa.com

in the bureaucrat sample.

These estimates confirm that, as expected, greater schooling and intelligence are

associated with better performance on the PMT exam. It is a question, however, of

whether individuals with high human capital and intelligence also perform best in

the field, when local knowledge can be utilized to improve accuracy. In particular,

some types of bureaucrats may be particularly prone to, say, inappropriately include

non-poor households.

Unfortunately, the data do not allow for a bureaucrat to be accurately linked

to the individual household that the bureaucrat interviewed.89 Consequently, the

analysis of program accuracy is conducted using aggregated, village-level data. This

approach allows us to compare targeting accuracy across villages, to investigate how

the average characteristics of the committee influences the accuracy of beneficiary

selection. The specification

correctlv = Xvβl + θR,lRv + θA,lAv + Zvγl + δs + εlv (3.6)

is estimated, where correctlv is described in detail below, (Xv, Rv, Av) denotes the

average of the bureaucrats’ characteristics in village v, δs is a state fixed-effect and

εlv is an error term. The vector Zv contains village characteristics that may repre-

89While collecting the data utilized in this paper, the professional enumerator team conducted
a meeting with the bureaucrats in each village. During this meeting, the committee was asked
to identify the bureaucrat that interviewed each of the ten sample households in the village. In
addition, the main respondent from each sample household was asked to identify the bureaucrat that
interviewed the household. For only 29 percent of households, both the committee and respondent
household member identified a bureaucrat that conducted an interview. Among this 29 percent
of households, the committee and respondent household member identified the same bureaucrat
interviewer for only 58 percent of cases. Several possible rationales for these discrepancies are: (i)
the household respondent that the professional enumerator interviewed may have been different from
the household member that the bureaucrat interviewed; (ii) some bureaucrats may have shirked their
interview responsibilities; and (iii) committee members may have not disclosed accurate information
during the meeting (e.g., so bureaucrats could not be linked to households for evaluation purposes).

143



www.manaraa.com

sent potentially important omitted variables. These controls include several of the

covariates used in other papers that investigate the effectiveness of decentralized pro-

grams in developing countries, such as Olken (2006), Galasso and Ravallion (2005)

and Bardhan and Mookherjee (2006), and include the variables listed in Table 3.2.90

The dependent variable correctlv equals the percent of sample households of liveli-

hood l in village v that were correctly categorized by the targeting program. Two

livelihood categories l are considered: households that are poor, and households that

are non-poor (according to a livelihood benchmark). For each poor (non-poor) house-

hold i, the variable correctilv is constructed such that this variable equals 1 if i was

included on (excluded from) the list of beneficiaries, and 0 otherwise. The variable

correctlv is then just the weighted sum over the sample households in village v of

livelihood l. Two separate ways of classifying households as poor and non-poor are

considered: villagers’ perceptions of which households are poor and the targeting

program’s objective PMT decision rule.

Separately considering the share of correctly identified poor and non-poor house-

holds allows for the examination of whether some types of committees tend to exclude

poor households from the beneficiary list, whereas other types of committees tend to

include non-poor households. In particular, it may be the case that committees that

are particularly connected to the Chief may be systematically prone to incorrectly

include non-poor households.

Table 3.8 displays parameter estimates for specification (3.6). Columns 1 and

2 of the table report parameter estimates when the targeting program’s benchmark

poverty measure (villagers’ livelihood perceptions) is utilized to partition households

90The natural log, as opposed to the level, of the number of households in the village and the
distance to the state administrative center, are included in Zv.
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Table 3.8: Committee characteristics associated with accurate selection

Perception benchmark PMT benchmark
[1] [2] [3] [4]

Poor Non-poor Poor Non-poor
subsample subsample subsample subsample

schoolv 0.016 0.011* 0.014 0.001
(0.011) (0.007) (0.015) (0.007)

associationv 0.102** 0.051* 0.036 0.013
(0.041) (0.026) (0.058) (0.025)

agev -0.004 -0.009 0.006 0.000
(0.015) (0.009) (0.022) (0.009)

(agev)2 0.000 0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000)

businessv -0.023 0.047 0.112 -0.022
(0.117) (0.060) (0.148) (0.063)

malev -0.005 0.036 -0.018 0.139***
(0.065) (0.043) (0.083) (0.047)

minorityv -0.287*** -0.020 -0.330*** 0.001
(0.059) (0.069) (0.103) (0.059)

iqv 0.215* -0.163** -0.068 -0.192**
(0.130) (0.078) (0.152) (0.088)

Rv -0.023 -0.088* -0.173* -0.108**
(0.066) (0.046) (0.102) (0.046)

Av -0.190** -0.033 -0.093 0.001
(0.074) (0.054) (0.087) (0.043)

Village controls Yes Yes Yes Yes
State FEs Yes Yes Yes Yes
R2 0.219 0.214 0.144 0.287
N 291 293 265 294

Notes. Each column reports parameter estimates from the model that regresses

the percentage of sample households that were correctly categorized by the tar-

geting program on the village’s average bureaucrat characteristics (as defined in

Table 3.1), village- and Council jurisdiction-level controls (as defined in Table

3.2) and state fixed-effects. In Columns 1 and 3, the dependent variable is the

percentage of poor sample households that were correctly included on the ben-

eficiary list. In Columns 2 and 4, the dependent variable is the percentage of

non-poor sample households that were correctly omitted from the beneficiary list.

Observations are sample weighted. Standard errors are robust to heteroskedas-

ticity and reported in parenthesis. The star levels ∗∗∗, ∗∗ and ∗ correspond to

statistical significance at 1, 5 and 10 percent, respectively.

145



www.manaraa.com

into poor and non-poor subsamples. The last two columns, on the other hand, use the

targeting program’s official, objective method for classifying households (the PMT)

to partition households into poor and non-poor subsamples. The dependent variable

in Columns 1 and 3 is the share of poor households in the village that were included

on the list of beneficiaries, whereas the dependent variable in Columns 2 and 4 is the

share of non-poor households that were excluded from the list of beneficiaries.91 In

other words, positive parameter estimates will correspond to characteristics that are

associated with better bureaucrat performance.

Committees that include more socially active bureaucrats (associationv) perform

better at including poor (excluding non-poor) households when villagers’ perceptions

are used to partition households into poor and non-poor subsamples. Committees

where bureaucrats belonged to, on average, one additional social organization cor-

rectly identify 10 percent more poor households as beneficiaries, while simultaneously

excluding 5 percent more non-poor households as beneficiaries. A similar pattern

does not hold, however, when the targeting program’s PMT is used to identify house-

holds as poor and non-poor. As discussed above, such a pattern could occur because

villagers that are active in the community may have better information regarding the

economic condition of other households in their village. Socially active individuals,

however, do not appear better equipped to adhere to the PMT, as was shown in Table

3.7.

After controlling for characteristics Xv, committees that include more relatives

or associates of the Chief perform worse at properly identifying households. Seven of

91The sample size varies across specifications because in some villages, none of the households were
classified as poor (or non-poor) by the benchmark. For instance, in three villages, none of the sample
households were perceived as poor by villagers; consequently, the sample size in Column 1 is 291, as
opposed to 294.
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the eight (Rv, Av) coefficients in Table 3.8 are negative in sign, and four of these coef-

ficients are statistically significant (at the 5 or 10 percent level). For instance, about

9 percent more non-poor households (as perceived by other villagers) are included as

beneficiaries if a committee is completely comprised of relatives of the Chief, when

compared to a committee that contains no relatives of the Chief. For relatives of

the Chief, an even stronger pattern emerges when the targeting program’s PMT is

utilized to partition the households.

While bureaucrats with more schooling perform better at excluding the non-poor

from the program, more intelligent bureaucrats are actually more likely to included

non-poor households as beneficiaries: a 10 percentage point increase in intelv is associ-

ated with an additional 1.6 percent of non-poor households being identified as eligible.

Interestingly, the same pattern also holds when the targeting program’s PMT is uti-

lized to classify households as non-poor; in fact, the magnitude of the coefficient is

quite similar. Committees comprised of individuals with higher intelligence, however,

also perform better at including households that villagers perceive as poor on the list

of beneficiaries.

To summarize, parameter estimates in Tables 3.7 and 3.8 thus suggest that bu-

reaucrats with higher intelligence perform better at properly administering the PMT

and including poor households as beneficiaries, but simultaneously tend to include

more non-poor households as beneficiaries as well. One possible rationale for this

pattern is that intelligent, clever bureaucrats may be better equipped to exploit the

targeting program for private gain by strategically including non-poor households on

the list of beneficiaries. In addition, committees that include relatives and associates

of the Chief tend to perform worse at properly executing the targeting program’s pro-

cedures. Bureaucrats that are more socially active, however, tend to perform better
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at properly identifying households that villagers perceive as poor, and not identifying

households that villagers perceive as non-poor.

To conclude this section, parameter estimates from model (3.6) are used to es-

timate the degree to which suboptimal selection of bureaucrats, from the point of

view of the accurate selection of poor households, reduces overall targeting accuracy.

In particular, parameter estimates of (3.6), omitting the variable intelv, are utilized

to predict the percentage of poor and non-poor households that individuals in the

sample would have correctly identified, had they been appointed as a bureaucrat.

This procedure utilizes villagers’ livelihood perceptions as the relevant bench-

mark when estimating (3.6), as this measure was the targeting program’s ideal ob-

jective. Equipped with these hypothetical targeting accuracy estimates, individu-

als are then ranked within each village from the individual that would have most

accurately identified poor households in the village, to the individual that would

have performed the worst at identifying poor households in the village. The top-

performing bv individuals are then selected as the hypothetical bureaucrat commit-

tee, where bv denotes the number of committee members in village v. The target-

ing accuracies of the bv best performers are then averaged, leading to the estimates

( ˆcorrectpoor,v,
ˆcorrectnon−poor,v) for each village.

This procedure implicitly assumes several things. First, this procedure assumes

that the committee’s “accuracy production function” is linear and additively sepa-

rable, i.e. f(X1v, ..., Xbvv) = (
∑bv

i=1Xiv/bv)βl. This assumption is consistent with

the functional form used to estimate (3.6). Second, this procedure assumes that pa-

rameter estimates for (3.6) are not biased due to sample selection. In other words,

the assumption is that these parameters represent the marginal effects of committee

members’ characteristics across the entire population of adults in the village. Given
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Table 3.9: Percentage of households correctly identified: Averaged across villages

Implementation Optimal Difference ([2]-[1])
[1] [2] [3]

Poor households 0.75 0.86 0.11
Non-poor households 0.88 0.94 0.06

Notes. Column 1 reports the average percentage of households correctly categorized

by the targeting program, according to the village perceptions benchmark. Column 2

reports the predicted average percentage of households correctly categorized by each

village’s optimal committee, where the optimal committee was selected to maximize

the predicted percentage of poor households identified as beneficiaries (see the text).

that sample selection was rejected for the Heckman model estimation results pre-

sented in Table 3.8, this assumption may not be unwarranted. Third, this procedure

computes the unconstrained optimal committee; in particular, it does not explicitly

take into account the guidelines suggested by the targeting program, or constraints

on who the Chief knows in the village. Interestingly, however, the average number

of women identified as optimal committee members is 46 percent, implying that the

one “hard” constraint imposed by the program (25 percent or more of committee

members should be women) is not binding. And fourth, this procedure represents a

lower bound on optimal committee performance, as the random sample of villagers is

only a small subset of the total distribution of candidate bureaucrats in the village.

Table 3.9 reports the actual and estimated optimal number of households that

were correctly identified by the targeting program. The first column reports the

share of households that were correctly identified by the targeting program, by the

poor household and non-poor household subsamples, in the average village. Col-

umn 2, on the other hand, reports the estimated optimal share that were correctly

identified, using the procedure outlined in the preceding paragraphs. In the aver-
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age village, bureaucrats identified about 75 percent of poor households as eligible for

benefits, whereas the optimal bureaucrat committee would have correctly identified

86 percent of households. Suboptimal bureaucrat selection thus reduces the number

of beneficiary poor households by about 13 percent (i.e., 11 percentage points). Si-

multaneously, about 12 percent of non-poor households were improperly identified

as beneficiaries in the average village, whereas the optimal committee would have

included half as many non-poor households (only 6 percent overall).

3.5 Conclusion

This paper has studied the hiring decisions of local government officials, and evi-

dence suggests that village Chiefs exhibit a tendency to select individuals that are

“like them.” While in general, Chiefs tend to appoint individuals with high levels

of human capital and cognitive ability, they nevertheless also tend to appoint their

social associates, as well as individuals that exhibit similar observable characteristics.

The paper considers whether nepotism, cronyism or information asymmetries drive

this pattern, and some preliminary evidence is consistent with the cronyism mecha-

nism. This hiring pattern leads to a suboptimal bureaucrat selection, and an overall

reduction in targeting accuracy.

At this stage, the paper can be improved along several dimensions. First, the

paper must address the issue of sample selection with respect to cognitive ability:

the cognitive test was only administered to one (non-randomly selected) member per

household, indicating that this sample of candidate bureaucrats is selected. Second,

the paper must delve more deeply into understanding the various possible mechanisms

for why the appointment patterns occur, and improving the test for determining which
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mechanism is primarily driving the pattern. Finally, and perhaps most importantly,

it will be important to address the potential endogeneity of the village Chief’s char-

acteristics (i.e., across villages).
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Appendix A

Data description for Chapter 1

The first five subsections in this appendix describe each of our five raw data sources.

The sixth subsection then describes how these data are merged together. The seventh

subsection describes the International City/County Management Association (ICMA)

political activity data.

County and City Data Book (CCDB)

The CCDB includes demographic information from the decennial Census of Popula-

tion and Housing for all US cities with population 25,000 or more. The Interuniversity

Consortium for Political and Social Research (ICPSR) has combined all rounds of the

CCDB from 1944 to 1977 into one file (ICPSR code number 7735), and also has posted

the 1983 CCDB (ICPSR code number 8265). The University of Virginia (UVA) has

publicly posted CCDB information for 1994 and 2000.

We extract information for the covariates that are included in our regressions

for 1970, 1980, 1990 and 2000. In addition, we also extract information for median

household income and population for 1960. For all years, median household income
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is adjusted for inflation to 2005 dollars.

Unfortunately, information for several variables is missing for some years in the

panel. We manually update the CCDB for these problems in the following way:

• The 1994 CCDB omits the unemployment rate for 30 cities. We acquire the

missing information from the Census Bureau’s American FactFinder website.

• The 2000 CCDB omits several key variables for cities with population between

25,000 and 100,000.92 We acquire the missing information from the Census

Bureau’s American FactFinder website.

• Across the panel of CCDBs, information for serious crimes per 100,000 inhab-

itants is missing for a number of cities (24 cities in 1970, 6 cities in 1980, 101

cities in 1990 and 97 cities in 2000). The CCDB compiles its crime data from

the FBI’s Uniform Crime Reporting Program. We update the missing infor-

mation by manually searching the FBI’s Uniform Crime Reporting Program

documents back to the late 1960s, which are available from the ICPSR. For the

2000 CCDB, data were also gathered from the Illinois State Police’s Uniform

Crime Reporting website, which lists detailed crime statistics for cities in the

state of Illinois. A document listing the source for each value is available from

the authors upon request.

Census of Governments (CoG)

Every five years, the US Census Bureau conducts the CoG, which collects detailed

financial and employment information from all government bodies within the United

92The variables are the percentage of high school graduates residing in the city; the proportion of
college graduates residing in the city; the percentage of city residents living below the poverty line;
and the city’s median household income.
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States. We gather information directly from the Census Bureau for 1972, 1982, 1992

and 2002. We extract information on operational and capital expenditures, the aggre-

gate municipal wage bill paid to full-time employees and the wage bill disaggregated

for the five services we study. Spending information is adjusted for inflation to 2005

dollars.

NBER Public Sector Collective Bargaining Law Data Set

This data set provides information regarding state-level labor laws for public sector

workers. Information is reported for five types of public sector employees: state

employees, municipal police, municipal fire fighters, non-college teachers and other

local employees. We extract information on workers’ right to bargain collectively for

(i) municipal police, (ii) municipal fire fighters and (iii) other local employees.

The collective bargaining rights variable is coded into seven categories:

0 = No provision regarding collective bargaining

1 = Collective bargaining is prohibited

2 = Municipality is authorized but not required to bargain with union

3 = Union has right to present proposals

4 = Union has right to meet and confer with municipality

5 = Municipality implicitly obligated to bargain with union

6 = Municipality explicitly obligated to bargain with union

For each state, year and employee category, we define the employee category as having

legal bargaining power if the collective bargaining rights variable equals 5 or 6.
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The NBER data set includes information from 1955 through 1985. We extract

information for 1972 and 1982. We manually update the data set for 1992 and 2002;

information on these categorizations and the source of information is available from

the authors upon request.93

County-Level Political Variables

We compute our measure of resident turnover using the ICPSR county-level data

derived from the decennial Census of Population and Housing. These data include

variables that allow for computing the fraction of county residents that remain living

in a county through time.94 We downloaded the relevant county data for 1970, 1980,

1990 and 2000 (ICPSR code number 9694, 9693, 2889 and 13402, respectively).

To compute county population 5 years prior, we interpolate between Census years

assuming a constant exponential population growth rate between t − 10 and t. To

interpolate a value for 1965, we acquire information by downloading the NBER’s

Decennial County Population Data 1900-1990,95 which reports county population in

1960. As discussed in the text, the variable stayersit is constructed by computing the

number of county i’s year t residents that lived in county i in t− 5, and then dividing

this number by the total number of residents that lived in county i in year t− 5.

County-level Presidential voting data is downloaded from the ICPSR (“General

Election Data for the United States,” ICPSR code number 13). This data contains

voting data for all counties through 1990. County-level voting data for the 2000

93There were relatively few changes in state laws between 1982 and 2002.
94One variable reports county population in each census year. A second set of variables identify

the number of county residents that lived in the same county 5 years prior to the census year. See
the paper’s main text for a description of how we compute our variable of interest.

95The ICPSR data series begin in 1970. The NBER data set is available for download from
http://www.nber.org/data/census-decennial-population.html.
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Presidential election is downloaded from an online database create by American Uni-

versity’s Center for Congressional and Presidential Studies.96 We define the variable

dem shareit by dividing the number of votes for the Democratic Presidential nominee

by the sum of the number of votes for the Democratic and Republican nominees. We

match the 1968 (1980) [1988] {2000} voting data to the 1970 (1980) [1990] {2000}

Decennial Census data.

National Oceanic and Atmospheric Administration (NOAA) US

Cities Location List

The NOAA website contains a document that lists the latitudinal and longitudinal

location of all US cities. This information is used to compute the distances between

all cities in our sample. We employ the haversine formula to compute the spherical

distance.

Creating the Panel

To create the panel for our main analysis, we merge together the CCDB data (for

the Census years 1960, 1970, 1980, 1990 and 2000) with the CoG and NBER data

(1972, 1982, 1992 and 2002) and the county-level information. Our sample is selected

according to the following criteria:

1. First, we retain all cities which had a population of at least 25,000 for all census

years between 1960 and 2000. This results in 619 cities.

2. We drop the six cities that did not report median household income information

in 1960.97

96See http://www.american.edu/spa/ccps/Data-Sets.cfm.
97The dropped cities are: Bell Gardens, CA; Temple City, CA; Carson, CA; West Haven, CT;
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3. We drop the two cities in Alaska and Hawaii (Anchorage, AK; Honolulu, HI).

4. We drop the 15 cities for which we could not locate crime information corre-

sponding to one or more census years from 1970 to 2000.98

5. We drop one city that did not report wage bill information in 1990 (East Point,

GA).

This results in a final sample of 595 cities.

International City/County Management Association (ICMA)

In 1988 and 1999, the ICMA conducted surveys of municipal governments regarding

public sector labor relations.99 One survey question stated, “Please indicate whether

employee unions/associations have engaged in the following political activities since

July 1, 1988. (Check all applicable.)” The questionnaire displayed a five-by-seven

table with blank spaces for the respondent to fill in.

The five rows listed five separate employee groups: police protection (sworn), fire

protection (sworn), sanitation, public works (nonsanitation) and all other employees

(except education personnel).

The seven columns listed seven types of political activities: candidate endorse-

ments, candidate financial contributions, time or in-kind campaign contributions,

mismanagement disclosure threats, state level lobbying, publicity campaigns and tak-

ing issues to referendum.

Overland Park, KS; Dearborn Heights, MI.
98The dropped cities are: Clinton, IA; Lawrence, KS; Hutchinson, KS; Salina, KS; Rockville, MD;

Holyoke, MA; Chelsea, MA; Biloxi, MS; Santa Fe, NM; Valley Stream, NY; East Cleveland, OH;
Parma, OH; Findlay, OH; Elyria, OH; Warren, OH.

99This data was purchased directly from the ICMA.
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We define the indicator variable activityit to equal 1 if any of the five employee

groups engaged in either (i) candidate endorsements, (ii) candidate financial contri-

butions or (iii) time or in-kind campaign contributions, as these activities correspond

to offering political support to candidates for local office. In general, activityit = 1

only if either police or fire protection workers engaged in these activities.

We then merge the 1988 (1999) activityit variable to the 1990 (2000) Census data

defined above. Sample size is as follows:

• In 1988, the ICMA mailed surveys to 2,715 municipalities, of which 1,373 (50.6%)

responded. Of the respondents, 238 cities match our sample of 595 municipali-

ties.

• In 1999, the ICMA mailed surveys to 2,881 municipalities, of which 1,401 (48.6%)

responded. Of the respondents, 257 cities match our sample of 595 municipali-

ties.

• Out of these municipalities, 136 responded to both the 1988 and 1999 surveys.

We retain these 136 municipal observations for our fixed effect estimation.

158



www.manaraa.com

Appendix B

Additional tables for Chapter 1
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Table B.1: Aggregate wage bill, in the cross-section

[1] 1970 [2] 1980 [3] 1990 [4] 2000
log(z/z−10) -0.065 -0.149 0.219 -0.266

(0.126) (0.157) (0.184) (0.153)
log(y/y−10) 0.558 0.779** -0.043 -0.309

(0.320) (0.268) (0.258) (0.283)
log(z) 1.169*** 1.158*** 1.139*** 1.145***

(0.022) (0.021) (0.022) (0.022)
log(y) 0.525 0.118 0.945*** 0.724**

(0.313) (0.297) (0.223) (0.271)
unem 0.758 0.958 0.789 1.100

(1.697) (0.955) (1.075) (1.171)
poverty 1.829* -0.259 2.730*** 0.072

(0.819) (0.810) (0.777) (0.698)
college 0.126 0.443 -0.343 -0.255

(0.494) (0.476) (0.373) (0.377)
schage -2.168* 0.503 -4.011*** 0.270

(0.874) (1.105) (1.083) (0.909)
old 1.779** 1.298* 1.684** 1.672**

(0.641) (0.593) (0.566) (0.636)
black -1.246 0.271 0.258 0.079

(0.895) (0.403) (0.287) (0.256)
white -1.730 0.011 0.077 -0.179

(0.891) (0.395) (0.291) (0.235)
log(ineq) 0.137 0.913** 0.471 1.294***

(0.291) (0.343) (0.263) (0.221)
log(crime) 0.024 0.150** 0.138*** 0.199***

(0.048) (0.050) (0.041) (0.049)
log(land area pc) 0.127*** 0.079* 0.070* 0.083*

(0.031) (0.034) (0.035) (0.036)
boundary -0.043 -0.086 -0.051 0.352*

(0.057) (0.095) (0.123) (0.179)
Number of Cities 595 595 595 595

Notes. The dependent variable in each regression is the natural log

of the wage bill paid to full time municipal employees. Each column

represents an estimation using a cross-section of the data, where the year

is denoted by column. All regressions include state fixed effects, which

are unreported. Heteroskedastic-robust standard errors are reported in

parentheses. Star levels ∗∗∗, ∗∗ and ∗ correspond to statistical significance

at the 1, 5 and 10 percent levels, respectively.
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Table B.2: Fixed-effect estimations incorporating political activity

[1] [2]
decline 0.029 -0.008

(0.058) (0.059)
decline * activity 0.088

(0.057)
activity -0.003

(0.061)
B 0.098 0.091

(0.091) (0.124)
vote share dem 0.238 0.224

(0.415) (0.418)
stayers -0.546 -0.284

(0.854) (0.925)
log(z) 0.642** 0.594**

(0.208) (0.197)
log(y) 0.764 0.715

(0.487) (0.490)
unem 0.197 0.069

(1.638) (1.668)
poverty -0.181 -0.159

(0.662) (0.646)

Continued [1] [2]
college -0.278 -0.224

(0.943) (0.977)
schage -1.907 -2.144

(2.321) (2.354)
old 0.332 -0.084

(1.626) (1.635)
black 0.755 0.613

(0.843) (0.863)
white 0.904 0.916

(0.667) (0.664)
log(ineq) 0.072 0.017

(0.653) (0.656)
log(crime) -0.030 -0.021

(0.051) (0.050)
land area pc -0.371 -0.376

(0.278) (0.279)
boundary -0.013 -0.014

(0.121) (0.116)
Number of Cities 136 136

Notes. This table reports fixed effect coefficient estimates after merging the data with the ICMA

data set. The data are a balanced panel of 136 cities across two time periods (1990 and 2000). The

dependent variable in each regression is the natural log of the wage bill paid to full time municipal

employees. The variable declineit equals 1 if city i experienced population decline between t − 10

and t, and 0 otherwise. The variable activityit equals 1 if city i’s public workers engaged in political

activity at time t (as defined in the text) and 0 otherwise. Both regressions include city and year fixed

effects, which are unreported. Heteroskedastic-robust standard errors are reported in parentheses.

Star levels ∗∗∗, ∗∗ and ∗ correspond to statistical significance at the 1, 5 and 10 percent levels,

respectively.

161



www.manaraa.com

T
a
b

le
B

.3
:

F
u

ll
es

ti
m

a
ti

o
n

re
su

lt
s

fo
r

to
ta

l
w

a
ge

bi
ll

:
B

y
se

rv
ic

e

F
ir

e
P

ol
ic

e
R

oa
d

s
P

ar
k
s

A
d

m
in

V
ar

ia
b

le
C

o
eff

t-
st

at
C

o
eff

t-
st

at
C

o
eff

t-
st

at
C

o
eff

t-
st

at
C

o
eff

t-
st

at

lo
g
(z
/z
−
1
0
)

-0
.1

5
8

-3
.3

13
-0

.2
04

-3
.3

33
0.

02
7

0.
24

4
-0

.0
08

-0
.0

69
-0

.0
37

-0
.5

12
lo

g
(y
/y
−
1
0
)

-0
.3

27
-3

.9
70

-0
.2

46
-2

.3
59

-0
.2

82
-1

.4
39

-0
.1

39
-0

.6
73

0.
02

2
0.

17
5

B
0
.0

58
3.

00
5

0.
08

4
3.

46
3

0.
13

6
2.

82
6

0.
14

3
2.

74
5

0.
13

2
4.

35
7

vo
te

sh
ar

e
d

em
-0

.1
4
9

-1
.2

10
-0

.1
66

-1
.0

77
0.

30
8

1.
04

9
-0

.5
93

-1
.9

88
0.

33
7

1.
77

7
st

ay
er

s
0
.0

34
0.

14
4

0.
03

9
0.

12
9

0.
19

2
0.

32
9

0.
36

5
0.

61
1

0.
25

2
0.

67
6

rh
o

0
.1

49
25

.1
87

0.
11

1
21

.5
15

-0
.0

11
-0

.2
34

0.
06

5
2.

49
7

0.
05

5
2.

43
2

lo
g
(z

)
0
.7

9
9

18
.8

52
0.

76
3

14
.6

28
0.

86
7

8.
67

8
0.

82
7

8.
06

3
0.

85
0

13
.2

69
lo

g
(y

)
0
.6

55
5.

35
2

0.
60

1
3.

87
8

0.
43

8
1.

48
8

0.
63

6
2.

06
4

0.
45

0
2.

38
9

u
n

em
-0

.8
5
2

-2
.3

15
-0

.1
72

-0
.3

67
-1

.1
97

-1
.3

49
-1

.3
98

-1
.4

74
-1

.6
82

-2
.9

55
p

ov
er

ty
-0

.5
6
5

-2
.1

14
-0

.5
02

-1
.4

94
-0

.0
21

-0
.0

33
-0

.0
60

-0
.0

90
-0

.4
70

-1
.1

39
co

ll
eg

e
-0

.1
27

-0
.7

34
-0

.0
37

-0
.1

70
0.

38
8

0.
93

0
-0

.0
51

-0
.1

16
0.

09
0

0.
33

6
sc

h
ag

e
0
.2

21
0.

52
2

-0
.1

92
-0

.3
46

2.
83

6
2.

80
2

-2
.1

17
-2

.0
32

0.
51

6
0.

79
9

o
ld

-0
.2

3
8

-0
.7

57
0.

37
0

0.
92

3
2.

34
4

3.
08

9
1.

65
4

2.
10

3
0.

92
0

1.
89

5
b

la
ck

0
.4

12
2.

55
9

0.
27

6
1.

29
5

-0
.1

54
-0

.3
82

-0
.1

99
-0

.4
93

0.
18

9
0.

76
5

w
h

it
e

-0
.3

0
6

-2
.2

02
-0

.2
50

-1
.3

85
0.

08
3

0.
24

8
-0

.1
91

-0
.5

61
-0

.3
06

-1
.4

45
lo

g
(i
n
eq

)
0.

09
8

0.
88

4
0.

12
7

0.
90

2
0.

02
4

0.
09

2
-0

.0
84

-0
.3

09
0.

48
9

2.
86

1
lo

g
(c
ri
m
e)

0
.0

53
3.

41
3

0.
06

9
3.

55
1

0.
03

2
0.

85
5

0.
02

9
0.

76
8

0.
00

9
0.

40
7

la
n

d
ar

ea
p

c
0
.0

07
0.

23
9

-0
.0

45
-1

.1
52

0.
12

6
1.

66
2

0.
13

3
1.

68
8

0.
23

0
4.

69
7

b
o
u

n
d

a
ry

0
.0

1
9

0.
73

0
0.

03
8

1.
16

5
-0

.0
74

-1
.1

70
-0

.0
78

-1
.1

87
-0

.0
65

-1
.6

05

N
o
te

.
T

h
is

ta
b
le

is
co

n
ti

n
u
ed

o
n

th
e

fo
ll
ow

in
g

p
a
g
e.

162



www.manaraa.com

T
a
b

le
B

.3
:

C
o
n

ti
n

u
ed

F
ir

e
P

ol
ic

e
R

oa
d

s
P

ar
k
s

A
d

m
in

V
ar

ia
b

le
C

o
eff

t-
st

at
C

o
eff

t-
st

at
C

o
eff

t-
st

at
C

o
eff

t-
st

at
C

o
eff

t-
st

at

W
-l

o
g
(z
/z
−
1
0
)

-0
.0

31
-0

.3
83

-0
.0

20
-0

.1
99

-0
.2

79
-1

.4
12

0.
06

5
0.

31
5

-0
.1

40
-1

.0
96

W
-l

o
g
(y
/y
−
1
0
)

0
.1

85
1.

67
2

0.
21

6
1.

56
3

0.
66

2
2.

47
2

-0
.0

04
-0

.0
17

0.
15

7
0.

92
5

W
-v

ot
e

sh
a
re

d
em

0
.1

53
0.

93
3

0.
20

8
1.

01
1

0.
36

4
0.

92
7

1.
15

0
2.

82
1

-0
.3

83
-1

.5
14

W
-s

ta
ye

rs
0
.3

04
0.

86
4

0.
75

4
1.

72
8

1.
29

4
1.

53
0

-0
.1

32
-0

.1
47

-0
.2

06
-0

.3
80

W
-l

o
g
(z

)
-0

.0
37

-0
.6

15
-0

.0
13

-0
.1

80
0.

21
6

1.
34

4
0.

32
8

2.
06

5
0.

17
9

1.
83

3
W

-l
o
g
(y

)
0
.0

11
0.

06
7

-0
.3

37
-1

.5
21

0.
21

7
0.

51
6

-0
.5

64
-1

.2
75

0.
13

2
0.

48
2

W
-u

n
em

0.
03

7
0.

07
6

0.
89

0
1.

43
3

0.
78

8
0.

66
1

-0
.1

60
-0

.1
28

0.
53

2
0.

69
5

W
-p

ov
er

ty
-0

.5
65

-1
.3

44
-0

.9
84

-1
.9

20
-0

.0
40

-0
.0

40
-1

.8
41

-1
.7

64
-0

.5
73

-0
.9

01
W

-c
ol

le
ge

-0
.9

32
-3

.5
79

-0
.5

49
-1

.7
40

-0
.2

73
-0

.4
54

0.
56

0
0.

86
7

-0
.1

54
-0

.3
93

W
-s

ch
ag

e
-0

.2
14

-0
.2

87
0.

14
0

0.
14

9
0.

57
2

0.
31

7
0.

75
5

0.
41

3
0.

45
2

0.
39

2
W

-o
ld

-0
.6

51
-1

.1
49

0.
07

2
0.

10
0

1.
21

5
0.

88
6

0.
85

7
0.

62
3

-0
.2

96
-0

.3
38

W
-b

la
ck

0
.1

00
0.

34
8

0.
23

4
0.

64
2

0.
73

5
1.

06
3

0.
68

3
0.

94
8

0.
23

7
0.

53
7

W
-w

h
it

e
-0

.1
34

-0
.6

39
-0

.0
64

-0
.2

40
0.

44
0

0.
88

7
-0

.2
75

-0
.5

27
-0

.4
40

-1
.3

84
W

-l
o
g
(i
n
eq

)
0.

49
0

2.
50

5
0.

43
5

1.
77

4
0.

21
1

0.
45

3
0.

79
4

1.
69

3
0.

02
5

0.
08

3
W

-l
o
g
(c
ri
m
e)

0.
08

4
2.

67
5

0.
04

8
1.

24
3

0.
05

7
0.

75
8

0.
14

2
1.

75
7

0.
08

9
1.

83
3

W
-l

a
n

d
a
re

a
p

c
0
.0

12
0.

22
6

-0
.0

54
-0

.7
80

0.
12

5
0.

94
5

0.
28

4
2.

03
6

0.
07

1
0.

83
8

W
-b

ou
n

d
a
ry

0
.0

20
0.

52
5

-0
.0

30
-0

.6
13

-0
.1

23
-1

.3
03

-0
.2

01
-2

.0
38

0.
01

4
0.

24
0

N
u

m
b

er
of

C
it

ie
s

58
9

56
3

57
6

54
7

59
5

N
o
te

s.
T

h
is

ta
b
le

re
p

o
rt

s
th

e
fu

ll
es

ti
m

a
ti

o
n

re
su

lt
s

fr
o
m

T
a
b
le

8
in

th
e

te
x
t.

T
h
e

d
ep

en
d
en

t
va

ri
a
b
le

in
ea

ch
re

g
re

ss
io

n
is

th
e

n
a
tu

ra
l

lo
g

o
f

th
e

w
a
g
e

b
il
l

p
a
id

to
fu

ll
ti

m
e

m
u
n
ic

ip
a
l

em
p
lo

y
ee

s
th

a
t

p
ro

d
u
ce

th
e

p
u
b
li
c

g
o
o
d

sp
ec

ifi
ed

in
th

e
co

lu
m

n

n
a
m

e.
S
ig

n
ifi

ca
n
ce

le
v
el

s
a
re

n
o
t

st
a
rr

ed
.

163



www.manaraa.com

Appendix C

Omitted proofs for Chapter 1

Proof of Lemma 1

We first establish a lemma that will be referenced in the proof of Lemma 1.

Lemma 2. Let T be an operator over the space of continuous, bounded functions on

G× S such that

T (Û)(g−1, s) = max
g∈G(s)

{
u(g, g−1)− φ

(
λṽ(s)− λv(g, s)

)
+ β

∫
Û(g, γs+ ε)dΓ(ε)

}
.

T has a unique fixed point U . ∀s ∈ S, U is differentiable, strictly concave and strictly

increasing in g−1. Moreover, ∃! function g∗(g−1, s) such that

g∗(g−1, s) = arg max
g∈G(s)

{
u(g, g−1)− φ

(
λṽ(s)− λv(g, s)

)
+ β

∫
U(g, γs+ ε)dΓ(ε)

}
(C.1)

where, ∀s ∈ S, g∗(·, s) is continuous.

Proof of Lemma 2. The proof follows from standard dynamic programing arguments,
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as discussed in Stokey, Lucas, and Prescott (1989). Note that G ⊂ <+ and S ⊂

<3
+ are compact and convex, while Γ(ε) satisfies the Feller property and G(s) is

nonempty, compact-valued and continuous. Moreover, u(·) is continuously differen-

tiable, bounded, strictly concave over G2 and strictly increasing in g−1.

Note, however, that limg→x v(g, s) = −∞ for x ∈ {0, yz}, which poses a technical

problem. As is standard, we circumvent this problem by redefining the constraint

correspondence to be Gε(s) = [ε, yz − ε] for some ε > 0 small.100 Then v(·, s) is

continuously differentiable, bounded and strictly concave over Gε(s), which implies

that −φ(λṽ(s)−λv(g, s)) satisfies the same properties.101 Theorems 9.6-9.8 and 9.10

of Stokey, Lucas, and Prescott (1989) imply the lemma.

Proof of Lemma 1. Let g∗(g−1, s) be as defined in (C.1),

C∗(g−1, s) = λṽ(s)− λv(g∗(g−1, s), s) > 0

and g∗∗(g−1, s, ĝ, Ĉ) = ĝ. We show that (g∗(·), C∗(·), g∗∗(·)) constitutes an MPE.

Note that (g∗(·), C∗(·)) is continuous in g−1 by Lemma 2 and v(·) continuous. Given

100Here, we define a sufficient ε. Note that g∗(g−1, s) > g̃(s) by ug, Ug, φ
′ > 0. Consequently,

ε < mins∈S g̃(s) does not constrain g∗(·) from the left. Moreover, limg→xy λvg(g, s) · φ′(λṽ(s) −
λv(g, s)) = −∞, whereas

sup
(s,g−1)∈S×G

{
ug(g̃(s), g−1) + β

∫
Ug(g̃(s), γs+ ε)dΓ(ε)

}
< H

for some H ∈ <++. Then we can implicitly define ĝ(s) as λvg(ĝ(s), s) · φ′[λṽ(s)− λv(ĝ(s), s)] = −H.
Note that ĝ(s) is continuous and satisfies ĝ(s) < yz. For any g′ ∈ (ĝ(s), yz), note that

ug(g′, g−1) + λvg(g′, s) · φ′
(
λṽ(s)− λv(g′, s)

)
+ β

∫
Ug(g′, γs+ ε)dΓ(ε) < 0,

and thus restricting g < ĝ(s) does not constraint g∗(·) from the right. Therefore, selecting ε̂ =
min{mins∈S g̃(s),mins∈S yz − ĝ(s)} is without loss of generality.
101To see strict concavity, note that the second order condition is λvggφ

′ − [λvg]2φ′′ < 0, where the
inequality follows from vgg < 0, φ′ > 0 and φ′′ ≥ 0.
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these strategies, we can recursively define the functions

P (g−1, s) = λv
(
g∗(g−1, s), s

)
+ C∗(g−1, s) + β

∫
P
(
g∗(g−1, s), γs+ ε

)
Γ(ε)

U(g−1, s) = u
(
g∗(g−1, s), g−1

)
− φ

(
C∗(g−1, s)

)
+ β

∫
U
(
g∗(g−1, s), γs+ ε

)
Γ(ε),

which are continuous in g−1. Since P (·, s) is continuous, then

P̃ (s) = max
g∈G(s)

{
λv(g, s) + β

∫
P (g, γs+ ε)Γ(ε)

}

is well-defined. A union offer (g′, C ′) must satisfy

λv
(
g′, s

)
+ C ′ + β

∫
P (g′, s), γs+ ε)dΓ(ε) ≥ P̃ (s) (C.2)

to incentivize the party to select (g′, C ′). The union’s problem is thus

max
(ĝ,Ĉ)∈G(s)×<+

{
u(ĝ, g−1)− φ(Ĉ) + β

∫
U(ĝ, γs+ ε)dΓ(ε)

}

subject to (C.2). The constraint (C.2) is clearly solved with equality, and thus for

every (g−1, s) ∈ G× S, the party receives P̃ (s) value. Thus, (C.2) can be reduced to

λv(ĝ, s) + Ĉ + β

∫
P̃ (γs+ ε)dΓ(ε) = λṽ(s) + β

∫
P̃ (γs+ ε)dΓ(ε),

and thus Ĉ = λṽ(s)− λv(ĝ, s). Consequently, the union’s problem is

max
ĝ∈G(s)

{
u(ĝ, g−1)− φ

(
λṽ(s)− λv(ĝ, s)

)
+ β

∫
U(ĝ, γs+ ε)dΓ(ε)

}
, (C.3)
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which is the problem studied in Lemma 2.

Proof of Proposition 1

The Euler Equation from (C.3) is

ug(g, g−1) + λvg(g, s)φ
′
(
λṽ(s)− λv(g, s)

)
+ β

∫
Ug(g, γs+ ε)dΓ(ε) = 0. (C.4)

Note that g∗(g−1, s) > g̃(s) by ug, Ug, φ
′ > 0. The Implicit Function Theorem im-

plies102

dg∗

dg−1
= −

ugg−1

ugg + λvggφ′ − [λvg]2φ′′ + β
∫
UggdΓ(ε)

which is strictly positive by ugg−1 > 0 and the denominator being strictly negative

(by (C.3) being strictly concave). Again, the Implicit Function Theorem implies that

for x ∈ {y, z},

dg∗

dx
= −

λvgxφ
′ + λ2vg[ṽx − vx]φ′′ + βγx

∫
UgxdΓ(ε)

ugg + λvggφ′ − [λvg]2φ′′ + β
∫
UggdΓ(ε)

. (C.5)

Consider the case for y. Recall that (i) vgy > 0, which implies that ṽy(s) < vy(g
∗, s);

(ii) vg(g
∗, s) < 0 by g∗(g−1, s) > g̃(s); and (iii) the denominator is strictly negative.

Consequently, Ugy(g
∗, s′) ≥ 0 is sufficient for dg∗/dy > 0. Let sj be the history of the

exogenous state vector from the current state, s0, through the j-period ahead state,

102As is standard, we assume that U(·) is twice-differentiable.
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sj . Let

g∗,j(g−1, s
j) = g∗(g∗(...g∗(g−1, s0), ...)︸ ︷︷ ︸

j − 1 nested policies

, sj)

be the j-step ahead equilibrium policy, given g−1 and history sj . Since g∗g−1
(g−1, s) >

0, then ∀j, g∗,jg−1(g−1, s
j) > 0. Consequently,

Uyg(g−1, s) =
∞∑
j=0

(βγy)
jEsj |s0

{[
λvgy(g

∗,j , sj)φ
′(·)

+ λ2vg(g
∗,j , sj)

[
ṽy(s)− vy(g∗,j , sj)

]
φ′′(·)

]
·
j∏
i=0

g∗,ig−1
(g−1, s

j)

}

is strictly positive. To conclude, note that dg∗/dy−1 = [dg∗/dg−1] · [dg−1/dy−1] > 0.

The argument for dg∗/dz−1 is analogous.

Proof of Proposition 2

Proposition 1 established that dg∗/dx−1 = [dg∗/dg−1] · [dg−1/dx−1] > 0 for x−1 ∈

{y−1, z−1}. Consequently, y · [dg/dy] > z · [dg/dz] is sufficient for the result. From

(C.5), it follows that if γz = 0, then it is sufficient to show that

y ·
[
λvgyφ

′ + λ2vg[ṽy − vy]φ′′
]

> z ·
[
λvgzφ

′ + λ2vg[ṽz − vz]φ′′
]
.
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First, we show that yvgy(g, s) > zvgz(g, s) for g > g̃(s):103

y · ∂
2v

∂g∂y
(g, s) = −(σ − 1)(1− η)yz2−σ[zy − g]σ−2

> −(σ − 1)(1− η)yz2−σ[zy − g]σ−2 − (σ − 1)
∂v

∂g
(g, s)

= z · ∂
2v

∂g∂z
(g, s),

where the inequality follows from vg(g, s) < 0 when g > g̃(s). Next, we show that

y[ṽy(s)− vy(g, s)] ≤ z[ṽz(s)− vz(g, s)]:104

y[ṽy(s)− vy(g, s)] = (1− η)yz2−σ
[
[zy − g̃(s)]σ−1 − [zy − g]σ−1

]
≤ (1− η)yz2−σ

[
[zy − g̃(s)]σ−1 − [zy − g]σ−1

]
− (σ − 1)

[
ṽ(s)− v(g, s)

]
= z[ṽz(s)− vz(g, s)],

where the inequality follows from ṽ(s) ≥ v(g, s).

Proof of Proposition 3

From (C.4), the Implicit Function Theorem implies that

dg∗

dw
= −

λvgwφ
′ + λ2vg[ṽw − vw]φ′′ + βγw

∫
UgwdΓ(ε)

ugg + λvggφ′ − [λvg]2φ′′ + β
∫
UggdΓ(ε)

103Recall that g∗(·) > g̃(s) from Proposition 1.
104Recall that vg < 0 when g > g̃(s).
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which is positive by vgw(g, s) > 0 and analogous arguments as in the proof of Propo-

sition 1. If γw = 0 and φ′′(·) = 0, then

∂g∗

∂w
· w
g∗

= − λvgw(g∗, w) · φ′(·)
ugg(g∗, g−1) + λvgg(g∗, w) · φ′(·) + β

∫
Ugg(g∗, γs+ ε)dΓ(ε)

· w
g∗

< −vgw(g∗, s)

vgg(g∗, s)
· w
g∗
,

where the inequality follows from −ugg(g∗, g−1)−β
∫
Ugg(g

∗, γs+ ε)dΓ(ε) > 0. Define

f(g, s) = −[vgw(g, s)/vgg(g, s)] · [w/g]. We show that fg(g, s) < 0. Note that

∂f

∂g
=
−vggwvggg + vgw[vgg + vgggg]

[gvgg]2
· w

=
w

[gvgg]2
·

{
z2−2ση2g2σ−3

w2σ+1
·
[
σ(σ − 1)2 − σ(σ − 1)− σ(σ − 1)(σ − 2)

]
︸ ︷︷ ︸

A

+
z2−2ση(1− η)gσ−1[y − g

z ]σ−3

wσ+1

·
[
[yz − g]

[
σ(σ − 1)2 − σ(σ − 1)

]
+ g
[
σ(σ − 1)(σ − 2)

]]
︸ ︷︷ ︸

B

}
.

Note that A = σ(σ − 1)[σ − 1 − 1 − σ + 2] = 0. Moreover, B = yz[σ(σ − 1)(σ −

2)] < 0, where the inequality follows from σ < 0. Consequently, fg(g, s) < 0. Since

g∗(g−1, s) > g̃(s) (by Proposition 1), then

−vgw(g∗, s)

vgg(g∗, s)
· w
g∗

< −vgw(g̃, s)

vgg(g̃, s)
· w
g̃

=
∂g̃

∂w
· w
g̃
.
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Castañeda, T. (2005): “Targeting social spending to the poor with proxy-means

testing: Colombia’s SISBEN system,” Social Protection Discussion Papers.

Cawley, J., J. Heckman, and E. Vytlacil (2001): “Three observations on wages

and measured cognitive ability,” Labour Economics, 8, 419–442.

Coate, S. and B. G. Knight (2009): “Government form and public spending:

Theory and evidence from US municipalities,” NBER Working Paper.

Coate, S. and S. Morris (1999): “Policy persistence,” American Economic Review,

89, 1327–1336.

Corman, H. and H. N. Mocan (2000): “A time-series analysis of crime, deterrence,

and drug abuse in New York City,” The American Economic Review, 90, 584–604.

Day, K. M. and S. L. Winer (2006): “Policy-induced internal migration: An em-

pirical investigation of the Canadian case,” International Tax and Public Finance,

13, 535–564.

Dixit, A. and J. Londregan (1996): “The determinants of success of special

interests in redistributive politics,” Journal of Politics, 1132–1155.

Drazen, A. and M. Eslava (2010): “Electoral manipulation via voter-friendly

spending: Theory and evidence,” Journal of Development Economics, 92, 39–52.

174



www.manaraa.com
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