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This paper presents a randomized field experiment on reducing cor-
ruption in over 600 Indonesian village road projects. I find that in-
creasing government audits from 4 percent of projects to 100 percent
reduced missing expenditures, as measured by discrepancies between
official project costs and an independent engineers’ estimate of costs,
by eight percentage points. By contrast, increasing grassroots partic-
ipation in monitoring had little average impact, reducing missing ex-
penditures only in situations with limited free-rider problems and
limited elite capture. Overall, the results suggest that traditional top-
down monitoring can play an important role in reducing corruption,
even in a highly corrupt environment.

I. Introduction

Corruption is a significant problem in much of the developing world.
In many cases, corruption acts like a tax, adding to the cost of providing
public services and conducting business. Often, though, the efficiency
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costs of corruption can be far worse.' Indeed, it has been suggested that
corruption may be a major contributor to the low growth rates of many
developing countries (Mauro 1995).

Despite the importance of the problem, the inherent difficulty of
directly measuring corrupt activity has meant that there is relatively little
evidence, and therefore relatively little consensus, on how best to reduce
corruption. One approach to reducing corruption, dating back at least
to Becker and Stigler (1974), suggests that the right combination of
monitoring and punishments can control corruption. In practice, how-
ever, the very individuals tasked with monitoring and enforcing punish-
ments may themselves be corruptible. In that case, increasing the prob-
ability that a low-level official is monitored by a higher-level official could
result only in a transfer between the officials, not in a reduction of
corruption.” Whether one can actually control corruption by increasing
top-down monitoring in such an environment is an open, and important,
empirical question.

An alternative approach to reducing corruption, which has gained
prominence in recent years, is to increase grassroots participation by
community members in local-level monitoring. Community participa-
tion is now regarded in much of the development community as the
key not only to reduced corruption but to improved public service de-
livery more generally. For example, the entire 2004 World Development
Report is devoted to the idea of “putting poor people at the center of
service provision: enabling them to monitor and discipline service pro-
viders, amplifying their voice in policymaking, and strengthening the
incentives for service providers to serve the poor” (World Bank 2004,
1). The idea behind the grassroots approach is that community members
are the people who benefit from a successful program and so may have
better incentives to monitor than disinterested central government bu-
reaucrats (Stiglitz 2002). Of course, this approach has potential draw-
backs as well; for example, monitoring public projects is a public good,
so there may be a serious freerider problem. Grassroots monitoring
may also be prone to capture by local elites (Bardhan 2002; Bardhan
and Mookherjee 2006). Given these countervailing forces, whether
grassroots monitoring can actually succeed in reducing corruption is
also an empirical question.”

To examine these alternative approaches to fighting corruption, I

'See, e.g., Krueger (1974) and Shleifer and Vishny (1993) for examples of how the
efficiency costs of corruption can substantially exceed the amount stolen itself.

? Cadot (1987), e.g., discusses this possibility and shows that this type of multitiered
corruption can lead to multiple equilibria in corruption.

* Several authors have found suggestive evidence in both micro and macro cross-sectional
data that higher levels of “voice” are associated with lower levels of corruption. Rose-
Ackerman (2004) provides a summary of much of the work on this topic to date.
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designed and conducted a randomized, controlled field experiment in
608 Indonesian villages. At the time the study started, each village in
the study was about to start building a village road as part of a nationwide
village-level infrastructure project. To examine the impact of external
monitoring, I randomly selected some villages to be told, after funds
had been awarded but before construction began, that their project
would subsequently be audited by the central government audit agency.
This amounted to increasing the probability of an external government
audit in those villages from a baseline of about 4 percent to essentially
100 percent. Government audits carry with them the theoretical pos-
sibility of criminal action, though this is quite rare; more important,
the results of the audits were read publicly to an open village meeting
by the auditors and so could result in substantial social sanctions. The
audits were subsequently conducted as promised.

To investigate the impact of increasing community participation in
the monitoring process, I designed two different experiments that
sought to increase grassroots monitoring of the project. Specifically, the
experiments sought to enhance participation at “accountability meet-
ings,” the village-level meetings in which project officials account for
how they spent project funds. In one experiment, hundreds of invita-
tions to these meetings were distributed throughout the village, to en-
courage direct participation in the monitoring process and to reduce
elite dominance of the process. In the second experiment, an anony-
mous comment form was distributed along with the invitations, provid-
ing villagers an opportunity to relay information about the project with-
out fear of retaliation. This comment form was then collected in sealed
drop boxes before the accountability meetings, and the results were
summarized at the meetings. Both of these experimental interventions
were successful in raising grassroots participation levels: the invitations
increased the number of people participating in the accountability meet-
ings by about 40 percent, and the comment forms generated hundreds
of comments about the project, both good and bad, in each village.

To evaluate the impact of these experiments on corruption, one needs
a measure of corruption. Traditionally, much of the empirical work on
corruption has been based on perceptions of corruption rather than
on direct measures of corruption.® This paper, however, builds on a
small but growing literature that examines corruption by comparing two
measures of the same quantity, one “before” and one “after” corruption

* The use of perceptions-based measures of corruption in economics was pioneered by
Mauro (1995) and forms the basis of the much-cited Transparency International Corrup-
tion Index (Lambsdorff 2003). More recent work using perceptions-based measures is
summarized in Rose-Ackerman (2004).
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has taken place.5 To do this in the context of the road projects, I as-
sembled a team of engineers and surveyors who, after the projects were
completed, dug core samples in each road to estimate the quantity of
materials used, surveyed local suppliers to estimate prices, and inter-
viewed villagers to determine the wages paid on the project. From these
data, I construct an independent estimate of the amount each project
actually cost to build and then compare this estimate with what the
village reported it spent on the project on a line-item by line-item basis.
The difference between what the village claimed the road cost to build
and what the engineers estimated it actually cost to build is the key
measure of missing expenditures I examine in this paper. Since the
village must account for every rupiah it received from the central gov-
ernment, stolen funds must show up somewhere in the difference be-
tween reported expenditures and estimated actual expenditures. Miss-
ing expenditures averaged about 24 percent across the villages in the
study.’

I find that there were substantial reductions in missing expenditures
associated with the audit experiment. In particular, I estimate that the
audit treatment—that is, increasing the probability of an audit from a
baseline of 4 percent to 100 percent—was associated with reductions in
missing expenditures of about eight percentage points. These reduc-
tions came from reductions in both unaccounted-for materials procured
for the project and unaccounted-for labor expenditures. Interestingly,
I find that the number of project jobs given to family members of project
officials actually increased in response to the audits, which provides
suggestive evidence that alternative forms of corruption may be substi-
tutes. I show that while the auditors’ findings are positively correlated
with the findings from my independent engineering survey, in the vast
majority of cases the auditors’ findings were procedural in nature, and
not the sort of “caughtred-handed” evidence that could be used to prove

®For example, Reinikka and Svensson (2004) examine corruption in educational ex-
penditures, Fisman and Wei (2004) and Yang (2004) examine corruption in international
trade, Di Tella and Schargrodsky (2003) examine corruption in hospital procurement,
and Olken (2006a) examines theft from a government redistribution program. This paper
differs slightly from much of this literature by comparing government reports to an in-
dependently constructed estimate, rather than comparing government reports to the re-
ports of a different government agency or to a household survey. In that sense, it is related
to the paper by Hsieh and Moretti (2006), who compare prices received by Iraq under
the U.N. Oil-for-Food program to the world oil price.

% These “missing expenditures,” i.e., the difference between reported expenditures and
my estimate of actual expenditures, may also include sources of losses other than pure
theft. I discuss below how I constructed several test roads to estimate the typical amount
of materials lost during construction; I use them to calibrate the missing expenditures
measure to be zero in a road for which I know a priori that there was no corruption. I
also discuss below how I use independent measures of the quality of road construction
that are likely to be unrelated to corruption to differentiate between overall changes in
the competence of road builders and corruption per se.
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criminal malfeasance. This may help explain why almost 20 percent of
expenditures were still unaccounted for even in villages facing a 100
percent probability of an external government audit.

By contrast, I find that the participation experiments—the invitations
and the anonymous comment forms—were associated with much
smaller, and statistically insignificant, average reductions in overall miss-
ing expenditures. The idea behind community monitoring is that while
the village implementation team has incentives to steal from the project,
the village at large would benefit from the higher road quality associated
with less corruption. As discussed above, the interventions did raise
community participation in the monitoring process. Moreover, villages
in the invitations treatment were more likely to openly discuss corrup-
tion problems at the accountability meetings, and villages receiving both
invitations and comment forms were more likely to take serious action
at the meeting to resolve corruption-related problems. However, the
magnitude of these changes in behavior at the meetings was small, and
these treatments did not measurably reduce overall missing expendi-
tures.

The small overall effects of the participation experiments on overall
missing expenditures, however, mask substantial differences across types
of expenditures and different ways of implementing increased grassroots
participation. In particular, the invitations treatment substantially re-
duced missing labor expenditures but had no effect whatsoever on miss-
ing materials expenditures.” I present suggestive evidence that the rea-
son for the differential effect on labor and materials is that community
members had a strong incentive to monitor wage payments, whereas
freeriding was much more of a problem for materials expenditures. I
also show that the anonymous comment form treatment did reduce
missing expenditures in some cases, but only when the comment forms
were distributed entirely via village schools, completely bypassing the
village government and preventing village elites from disproportionately
channeling the forms to their supporters. These results suggest that
while grassroots monitoring has the potential to reduce corruption, care
must be taken to minimize free-rider problems and prevent elite
capture.

The remainder of the paper is organized as follows. Section II dis-
cusses the setting in which the study takes place. Section III describes
the experimental interventions. Section IV describes the data used in
the study. Section V presents the results of the experiments. Section VI
performs a cost-benefit analysis. Section VII presents conclusions.

7 Since materials account for about three-quarters of total expenditures, the average
impact on missing expenditures was small and statistically insignificant.
P g exp! y nsig
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II.  Setting

The Kecamatan (subdistrict) Development Project, or KDP, is a national
Indonesian government program, funded through a loan from the
World Bank. KDP finances projects in approximately 15,000 villages
throughout Indonesia each year. The data in this paper come from KDP
projects in 608 villages in two of Indonesia’s most populous provinces,
East Java and Central Java, and were collected between September 2003
and August 2004.

In KDP, participating subdistricts, which typically contain between 10
and 20 villages, receive an annual block grant for three consecutive
years. Every year, each village in the subdistrict makes a proposal for
any combination of small-scale infrastructure and seed capital for mi-
crocredit cooperatives. The majority of villages (72 percent) propose
an infrastructure project plus a small amount for savings and loans for
women. An intervillage forum ranks all proposals according to a number
of criteria, such as number of beneficiaries and project cost, and projects
are funded according to the rank list until all funds have been ex-
hausted.

If the project is funded, a meeting is held to plan construction, after
which an elected implementation team procures materials, hires labor,
and builds the project. The members of the implementation team re-
ceive an honorarium, limited in total to a maximum of 3 percent of
the total cost of the project.® No contractors are used in construction.

A typical funded village receives funds on the order of Rp. 80 million
(US$8,800) for infrastructure; these funds are often supplemented by
voluntary contributions from village residents, primarily in the form of
unpaid labor. These projects are large relative to ordinary local govern-
ment activities; in 2001, the average annual village budget was only Rp.
71 million (US$7,800), so receiving a KDP project more than doubles
average local government expenditures. The allocation to the village is
lump-sum, so that the village is the residual claimant. In particular,
surplus funds can be used, with the approval of a village meeting, for
additional development projects, rather than having to be returned to
the KDP program.

By far the most common type of infrastructure project proposed by
villages is the surfacing of an existing dirt road with a surface made of
sand, rocks, and gravel. These roads range in length from 0.5 to 3
kilometers and may either run within the village or run from the village
to the fields. Dirt roads in Java are typically impassable during the rainy

®In the data, the total honorarium payments to each member of the implementation
team averaged Rp. 460,000, or approximately Rp. 150,000 ($17) per month of the con-
struction. By comparison, median per capita monthly expenditure in comparable areas
in East and Central Java in 2003 was about Rp. 140,000 ($15).
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season; surfacing these roads allows them to be used yearround. To
facilitate comparisons, the sample of villages considered in this paper
is limited to villages with such nonasphalt road projects.

The project includes several mechanisms to ensure proper use of
project funds. The primary mechanism is a series of village-level ac-
countability meetings. Funds are released to the implementation team
in three tranches, of 40 percent, 40 percent, and 20 percent of the
funds, respectively. In order to obtain the second and third tranches of
funds, the implementation team is required to present an accountability
report to an open village meeting, explaining how all funds were used.
Only after that meeting has approved the accountability report is the
next tranche of funds released. Similarly, in order to participate in the
subsequent year of KDP, villages are required to present a final, cu-
mulative accountability report at the end of the project, which similarly
must be approved by a village meeting. Though open to the entire
village, these meetings are typically attended by only 30-50 people, most
of whom are members of the village elite, out of an average village adult
population of about 2,500.

In addition, subdistrict-, district-, and provincial-level project man-
agers, engineers, and facilitators conduct overall supervision of all proj-
ects, and there is a provincial complaints-handling unit that investigates
allegations of improprieties. Furthermore, each year, the project is au-
dited by the independent government development audit agency, Badan
Pengawasan Keuangan dan Pembangunan (BPKP). Each village-level
project in the study area has about a 4 percent baseline chance of being
audited by BPKP. If the village is selected for an audit, auditors come
to the village, cross-check all the financial records looking for irregu-
larities, and inspect the physical infrastructure. Findings from the audits
are sent to project officials for follow-up and can potentially lead to
criminal action, though prosecutions of village-level officials are rare in
practice (Woodhouse 2004). More often, officials found to have stolen
money are forced to publicly return the money, which can result in
substantial social sanctions.

Corruption at the village level can occur in several ways.? First, im-
plementation teams, potentially working with the village head, may col-
lude with suppliers. Suppliers can inflate either the prices or the quan-
tities listed on the official receipts to generate money for a kickback to
village and project officials. Second, members of the implementation
team may manipulate wage payments. As discussed above, villagers in
Indonesia typically contribute unpaid or reduced-wage labor to public

9 Of course, there may also be collusion or kickbacks at the national or district level of
the program. This paper, however, focuses on corruption in which the bulk of the program
money is actually spent—at the village level.
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TABLE 1
NUMBER OF VILLAGES IN EACH TREATMENT CATEGORY

Invitations Plus

Control Invitations Comment Forms Total
Control 114 105 106 325
Audit 93 94 96 283
Total 207 199 202 608

NortE.—Tabulations are taken from results of the randomization. Each subdistrict faced a 48 percent chance of being
randomized into the audit treatment. Each village faced a 33 percent chance of being randomized into the invitations
treatment and a 33 percent chance of being randomized into the invitations plus comment forms treatment. The
randomization into audits was independent of the randomization into invitations or invitations plus comment forms.

works projects; in such cases, corrupt officials can bill the project for
the voluntary labor anyway and pocket the difference. In other cases,
those running the project can simply inflate the number of workers
paid by the project. All these types of corruption will be investigated in
the empirical work below.

III. Experimental Design

The experiments discussed in this paper examine different ways of al-
tering the probability that corruption is detected and punishments are
enforced. Three interventions are examined: increasing the probability
of external audits (“audits”), increasing participation in accountability
meetings (“invitations”), and providing an anonymous comment form
to villages (“invitations plus comments”). Section III.A discusses the
overall experimental design. Section III.B then discusses the audit in-
terventions, and Section III.C describes the invitations and comment
interventions. Section III.D discusses the timing of the interventions and
data collection.

A.  Experimental Design

Table 1 displays the basic experimental design. As shown in table 1,
randomization into the invitations and comment form treatments was
independent of randomization into the audit treatment. In both cases,
the treatments were announced to villages after the project design and
allocations to each village had been finalized, but before construction
or procurement of materials began."” Thus the choice of what type of

'“In all villages (including control villages), at the village meeting immediately after
the final allocations were announced but before construction began, the study enumerator
made a short (less than five-minute) presentation, introducing himself or herself and
explaining that there would be a study in the village, that each village and project official
would be interviewed for data collection, and that the enumerator would be present to
record what happened at each of the accountability meetings. In villages receiving a
treatment, the only difference was that this introduction was followed by a description of
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project to build, as well as the project’s design and planned budget,
should all be viewed as exogenous with respect to the experiments.

The randomization of audits and invitations/comments treatments
differed in several ways. First, there was a concern that the audit treat-
ment might be likely to spill over from one village to another, since
officials in other villages might worry that when the auditors came to
the subdistrict, their villages might be audited as well.'' On the other
hand, the participation treatments were much less likely to have similar
spillover effects, since the treatment was directly observable in the dif-
ferent villages early on. Therefore, the randomization for audits was
clustered by subdistrict (i.e., either all study villages in a subdistrict
received audits or none did), whereas the randomization for invitations
and comment forms was done village by village. The calculations of the
standard errors below are adjusted to take into account the potential
correlation of outcomes in villages within a subdistrict.

This difference in clustering also necessitated a difference in strati-
fication. As the invitations and comment forms were randomized village
by village, they were stratified by subdistrict, the lowest administrative
level above the village. Since the audits were randomized by subdistrict,
they needed to be stratified at a higher level. Therefore, the audits were
stratified by district and by the number of years the subdistrict had
participated in the KDP program. This yielded a total of 156 strata for
the invitations/comment forms, each containing an average of 3.8 study
villages, and 50 strata for the audits, each containing an average of 3.1
study subdistricts and 12.1 study villages.

In the analysis, I report three specifications: no fixed effects, fixed
effects for each engineering team that conducted the survey, and stra-
tum fixed effects. Despite the stratification, the randomization was de-
signed so that the probability that each village received a given treatment
was always held constant, regardless of what stratum the village was in.
The probability of receiving a given treatment is therefore orthogonal
to any stratum or village-level variable, so including stratum fixed effects,
while it may reduce standard errors, is not necessary for the analysis to
be consistent.

Although locations of treatments were randomized by computer ac-

the treatment(s) in that village. The final engineering survey was not mentioned at all to
the villagers during this presentation, or subsequently, until the surveyors actually appeared
to conduct the survey.

"' This was most likely to be a problem within subdistricts, since there is frequent com-
munication between both village officials and project officials within a subdistrict. Com-
munication across subdistrict lines is much more limited, particularly for village officials.
In results not reported, to test for the presence of spillovers across subdistricts, for all
villages not in the audit treatment I calculate the distance to the nearest audit village. I
find no impact of this distance variable on missing expenditures, which suggests that
indeed these cross-subdistrict spillovers are minimal.
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TABLE 2
RELATIONSHIP BETWEEN TREATMENTS AND VILLAGE CHARACTERISTICS
Comments
(Conditional on
Audits Invitations Invitations)
1) (2) (3)
Village population (000s) —.007 .004 .001
(.012) (.007) (.009)
Mosques per 1,000 —.018 .000 012
(.038) (.024) (.028)
Total budget (Rp. millions) —.001 —.000 —.000
(.001) (.000) (.000)
Number subprojects -.017 .002 —.017
(.025) (.013) (.016)
Percent households poor .246% .069 .033
(.126) (.080) (.111)
Distance to subdistrict —.001 —.002 .001
(.005) (.004) (.005)
Village head education 012 —.002 016
(.009) (.007) (.010)
Village head age .004 .003 —.000
(.003) (.003) (.003)
Village head salary (hectares) 011%* .004 .006
(.007) (.003) (.004)
Mountainous dummy 134* .010 077
(.074) (.037) (.049)
Observations 577 577 381
pvalue of all listed variables 18 .92 .52

Note.—Results reported are marginal effects from Probit regressions. Robust standard errors are in parentheses,
adjusted for clustering at the subdistrict level.

* Significant at 10 percent.

** Significant at 5 percent.

##% Significant at 1 percent.

cording to the procedures described above, it is useful to examine
whether, ex post, they are correlated with village characteristics of in-
terest. Table 2 examines this by reporting the results of Probit regres-
sions of the probability of being randomized into each treatment group
on 10 village characteristics.'”” As expected given the randomization,
these variables are not jointly significant predictors of the treatments
(joint pvalue = 0.18 for audits, 0.92 for invitations, and 0.52 for com-
ments conditional on invitations), though several variables (village pov-
erty rate, village head salary, and a dummy for being in a mountainous
area) are individually significant at the 10 percent level in the audit
equation. However, the main results in the paper do not change sub-
stantially if I include all these controls as explanatory variables (results
available from the author on request).

' The variables examined are the variables used in analysis of pilot data and were
specified before any of the data used here were collected.
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B.  The Audit Experiment

In the audit treatment, villages were told, at the village meeting where
they began planning for actual construction, that their project would
be audited by BPKP, the government audit agency, with probability one.
They were told that the audit could take place either during or after
construction was finished and would include both inspections of the
project’s financial records and a field inspection of the construction
activities. Approximately two months later, the village implementation
team received a one-page letter from BPKP that confirmed that the
village had been chosen to be audited and spelled out in somewhat
greater detail exactly what would be covered by the audit.

Villages were told that results of the audits, in addition to being re-
ported to the central government and project officials, would also be
delivered directly by the auditors to a special village meeting. Village
officials therefore faced several potential sanctions from the audits: ret-
ribution from the village, the possibility that the village would not receive
KDP projects in the future, and the theoretical possibility of criminal
action.

Between one and four months after construction had started, phase
I of the audits commenced."” The main purpose of this first round of
audits was to credibly demonstrate that the audits were real rather than
an idle threat. One village in each subdistrict receiving the audit treat-
ment was randomly selected to be audited during this first phase. The
audit was conducted over two days, and the results were subsequently
presented by the auditors to a specially called public village meeting,
where members of the implementation team and village officials were
given an opportunity to propose corrective actions for the auditors’
findings.

After the first round of audits, all study villages receiving the audit
treatment, including the village that was audited during phase I, were
informed in another letter from BPKP that they would be audited again
after construction on the project had been completed. The second
phase of the audits was conducted approximately seven months sub-
sequently, after both construction was finished and the collection of the
corruption data described below was completed. As with phase I audits,
the results from the phase II audits were presented to the village in an
open village meeting and forwarded to the project for follow-up.

¥ All audits in this phase took place during a three-week period during mid January/
carly February 2004. However, since there was heterogeneity in the timing of when con-
struction started, this was anywhere between one and four months after construction had
begun.
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C.  The Participation Experiments

In the invitations treatment, either 300 or 500 invitations were distrib-
uted throughout the village several days prior to each of the three
accountability meetings.'* Though village meetings are officially open
to the public, in practice Javanese villagers consider it quite rude to
attend a meeting to which they have not been formally invited (usually
in writing), and with the exception of a few independent-minded mem-
bers of the village elite, they rarely do. The village head, who normally
issues written invitations for the meetings, therefore has the potential
to stack the attendance of the accountability meeting in his favor by
issuing invitations only to his supporters. By distributing a large number
of invitations, the village head’s ability to control who attends the meet-
ing was substantially reduced.

Given the size of a typical village, approximately one in every two
households in treatment villages received an invitation. The invitations
were distributed either by sending them home with school children or
by asking the heads of hamlets and neighborhood associations to dis-
tribute them throughout their areas of the village. The number of in-
vitations (300 or 500) and the method of distributing them (schools or
neighborhood heads) were randomized by village. The purpose of these
extra randomizations—the number of invitations and how they were
distributed—was to generate additional variation in the number and
composition of meeting attendees, to distinguish size effects from com-
position effects.

In the invitations plus comment forms treatment, invitations were
distributed exactly as in the invitations treatment, but attached to the
invitation was a comment form asking villagers’ opinions of the project.
The idea behind the comment form was that villagers might be afraid
of retaliation from village elites, and thus providing an anonymous com-
ment form would increase detection of corruption. The form asked the
recipient to answer several questions about the road project and then
to return the form—either filled out or blank—to a sealed drop box,
placed either at a village school or at a store in the subvillage. The
instructions stated clearly that the recipients should not write their
names on the form, in order to preserve their anonymity. According to
the household survey conducted as part of the project, 89 percent of
adults in these villages can read and write, which suggests that literacy
is sufficient for most villagers to fill out the form. The form had three
closed-response questions (i.e., requesting answers of the form good,

'*In addition, for each meeting a small subsidy—Rp. 45,000 ($5) for villages with 300
invitations, Rp. 75,000 ($8) for villages with 500 invitations—was given to the implemen-
tation team to cover the additional cost of providing snacks to the extra attendees induced
by the invitations.
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satisfactory, or poor) about various aspects of the project and two free-
response questions, one asking about the job performance of the im-
plementation team and one asking about any other projectrelated is-
sues. The comment forms were collected from the drop boxes two days
before each meeting and summarized by a project enumerator. The
enumerator then read the summary, including a representative sample
of the open-response questions, at the village meeting.

D.  Timing

The experiment began in September 2003. After the intervillage forum
described in Section II made the final allocations of funds, the enu-
merator went to the village planning meeting that immediately followed
and, at that planning meeting, announced any interventions (audits or
participation) that would take place in that village. Construction began
shortly thereafter, between October and November 2003. Those villages
receiving audits received the first letter from BPKP in November 2003,
and the first round of audits took place in one randomly selected village
in each subdistrict in January 2004, while construction was in progress.
The second letter from BPKP was sent out to villages shortly thereafter.
The accountability meetings at which the participation interventions
were conducted took place after 40 percent, 80 percent, and 100 percent
of the funds were spent, between October 2003 and May 2004. The
engineering survey to measure missing expenditures took place after
construction was finished, between May and August 2004. The final
round of audits was conducted in all villages in the audit treatment in
September 2004 after all of the data collection for the engineering
survey had been completed.

IV. Data

The data used in this paper come from four types of surveys, each
designed by the author and conducted specifically as part of the project:
a key-informant survey, covering baseline characteristics about the vil-
lage and the village implementation team; a meeting survey, containing
data on the attendees and a first-hand report of discussions at the ac-
countability meetings; a household survey, containing data on house-
hold participation in and perceptions of the project; and a final engi-
neering field survey, used to measure corruption in the project. This
measurement was conducted in all villages (both treatment and control)
and is completely separate from the audits conducted by BPKP as part
of the audit treatment. This section describes the final field survey used
to measure unaccounted-for expenditures in the road projects; the re-
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maining data, as well as additional details on the field survey, are dis-
cussed in more detail in Appendix A.

A.  Reported Expenditures

The key dependent variable I examine is the difference between what
villages claim they spent on the project and an independent estimate
of what villages actually spent. Obtaining data on what villages claim
they spent is relatively straightforward. At the end of the project, all
village implementation teams are required to file an accountability re-
port with the project subdistrict office, in which they report the prices,
quantities, and total expenditure on each type of material and each
type of labor (skilled, unskilled, and foreman) used in the project. The
total amount reported must match the total amount allocated to the
village. In addition, they also report, for each type of material and labor,
the amount donated to the project by villagers. These financial reports
were readily available to the survey team for all study villages.

Obtaining an independent estimate of what was actually spent is sub-
stantially more difficult and involves three main activities: an engineer-
ing survey to determine quantities of materials used, a worker survey to
determine wages paid by the project, and a supplier survey to determine
prices for materials.

B.  Measuring Quantities of Materials

In the engineering survey, an engineer and an assistant conducted a
detailed physical assessment of all physical infrastructure built by the
project in order to obtain an estimate of the quantity of materials used.
In the standard road design, known as a telford road, the road consists
of three types of materials: a base of sand, a layer of large (10-15 cen-
timeters) rocks, and a top layer of gravel to provide a smooth running
surface.” To estimate the quantity of each of these materials, the en-
gineers dug 10 40 centimeter x 40 centimeter core samples at randomly
selected locations on the road. By combining the measurements of the
volume of each material per square meter of road with measurements

"> Three other similar road designs are also included in the study. Telasah roads are
similar to telford but the rocks are installed flat side up to create a smooth running
surface, and therefore the gravel layer is largely omitted. Sirtu roads consist of gravel only,
with the sand and rock layer omitted. Katel roads are similar in design to telford but
contain a mixture of clay and gravel in the top layer to create a more permanent top
surface. Telford roads, however, account for 86 percent of the road projects in the sample.
The type of road is chosen before the randomization is announced.
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of the total length and average width of the road, I can estimate the
total quantity of materials used in the road.

It is important to note, however, that this estimate of the materials
used in the road, while it should be proportional to the total quantity
of materials used in the road, may be smaller in magnitude than the
actual amount of materials used in the road, since some amount of loss
is normal during construction and measurement. For example, some
amount of sand may blow away off the top of a truck or may not be
totally scooped out of the hole dug by the engineers conducting the
core sample. I denote the average percentage of materials lost as a result
of normal construction processes and measurement error but with no
corruption as the loss ratio.

To deal with these loss ratios, whenever possible I express the mea-
sured quantities in log form, so that the average loss ratio will be cap-
tured by the constant term and will not affect estimated differences
across villages. However, in some cases, such as when one is combining
different types of materials into the aggregate percent missing measure,
this approach is not sufficient, and one actually needs to estimate these
loss ratios. One also needs an estimate of these loss ratios if one is
interested in the level of the percent missing variable, not just the dif-
ferences across villages.

To obtain such an estimate, I constructed four short (60-meter) “test
roads” in different areas of East and Central Java as a calibration exercise.
During the construction of each of these roads, the survey team carefully
measured all quantities before construction (i.e., while still in the de-
livery trucks). After construction was completed, the techniques de-
scribed above were used several times, by different engineers, to estimate
the quantity of materials used in the road. To allow time for materials
to settle and to account for the effects of weather, these follow-up mea-
surements were conducted anywhere from one week to one year after
the test road was completed. The ratio between the amount of materials
actually used in the road and the amount measured after the road was
built is an estimate of the loss ratio. I describe this calibration exercise
and the resulting loss ratios in more detail in Appendix B.

While the road project constitutes the main use of KDP funds in each
village, roads are often accompanied by smaller ancillary projects, such
as culverts, retaining walls, and gabions, and occasionally by larger proj-
ects, such as a small bridge. For each of the ancillary projects, the
engineer on the survey team conducted a detailed field survey, mea-
suring and sketching each constructed piece of infrastructure to esti-
mate the volume of materials, such as cement, rocks, and sand, used in
the construction.
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C.  Measuring Wages and Hours Worked

Workers, defined as people who worked on the project for pay, were asked
which of the many activities involved in building the road were done with
paid labor, voluntary labor, or some combination, and what the daily wage
and number of hours worked were. They were also asked to describe any
piece rate arrangements that may have been part of the building of the
project. To estimate the quantity of person-days actually paid out by the
project, I combine information from the worker survey about the per-
centage of each task done with paid labor, information from the engi-
neering survey about the quantity of each task, and assumptions of worker
capacity derived from both the experience of field engineers and the
experience from building the test roads. These assumptions of worker
capacity are discussed in more detail in Appendix B.

D.  Measuring Prices

Since there is substantial variation in the prices of construction materials
across subdistricts, a price survey was conducted in each subdistrict.
Since there can be substantial differences in transportation costs within
a subdistrict, surveyors obtained prices for each material that included
transportation costs to each survey village. The price survey included
several types of suppliers—supply contractors, construction supply
stores, truck drivers (who typically transport the materials used in the
project), and workers at quarries—as well as recent buyers of material
(primarily workers at construction sites).'® For each type of material
used by the project, between three and five independent prices were
obtained; I use the median price from the survey for the analysis.

E.  Measures of Missing Expenditures

From village financial reports, I calculate the total expenditures the
village claimed it incurred in building the project, which I hereafter
refer to as the reported amount. From the field survey, I estimate the
total expenditures the village actually incurred in building the project,
which I hereafter refer to as the actual amount. I define the percent
missing to be the difference between the log of the reported amount

' Furthermore, to reduce the potential for bias induced by surveying the actual suppliers
for the project, who may be in collusion with project officials, only survey responses from
sources outside a given village are used to construct the prices for that village, and no
mention of KDP was made until the end of the interview. It turns out that 27 percent of
those interviewed for the price survey had actually been suppliers to the KDP program;
dropping them from the analysis, however, does not affect the results. In fact, restricting
the price data to only prices obtained from buyers of materials (i.e., dropping allsuppliers
of materials from the price survey) also does not affect the results.
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TABLE 3
SUMMARY STATISTICS

Summary Statistics

Total project size (US$) 8,875 (4,401)
Share of total reported expenses:
Road project 766 (.230)
Ancillary projects (culverts, retaining walls, etc.) .154 (.181)
Other projects (schools, bridges, irrigation, etc.) .079 (.166)
Share of reported road expenses:
Sand .099 (.080)
Rocks 484 (.143)
Gravel 116 (.181)
Unskilled labor 196 (.125)
Other 105 (.164)
Percent missing:
Major items in road project 237 (.343)
Major items in roads and ancillary projects 247 (.350)
Materials in road project 203 (.395)
Unskilled labor in road project 273 (.851)
Observations 538

NotEe. —Statistics shown are means, with standard deviations in parentheses. Data on expenditures are taken
from the 538 villages for which percent missing in road and ancillary projects could be calculated. Exchange
rate is Rp. 9,000 = US$1.00.

and the log of the actual amount. This variable—the percent missing—
is the main measure used in the subsequent analysis.

I use several different versions of the percent missing measure in the
empirical analysis. First, I report the percent missing for the four major
items—sand, rocks, gravel, and unskilled labor—used in the road proj-
ect. As shown in table 3, expenditures on these four items account for
90 percent of reported expenditures on the road project. As these are
the four major sources of expenditure, substantial effort was put into
ensuring that these four items were measured as accurately as possible
in the engineering survey.

As shown in table 3, the road project accounts for 77 percent of total
funds spent; a further 15 percent of funds is spent on ancillary projects
that go along with the road, such as culverts and retaining walls. Each
of these projects was inspected by the field engineers, generating an
estimate of the amount of sand, rock, cement, and labor used in each.
The second measure of missing expenditures, major items in the main
road plus ancillary projects, adds in these expenditures as well.'” Finally,
I report the percent missing separately for materials and unskilled labor
in the road project.

" The number of observations is higher when these ancillary expenditures are included
because, for some villages, reported expenditures for the main road were combined with
those from the ancillary projects. For those villages, the corruption measure could not be
constructed for just the main road, but it could be computed for the main road plus
ancillary projects.



MONITORING CORRUPTION 217

Table 3 reports the average values for the four different percent miss-
ing variables used in the study. The figures show that, on average across
the sample, about 24 percent of expenditures could not be accounted
for. This figure is similar in magnitude to that found in other studies,
such as the second-round Public Expenditure Tracking Survey in
Uganda reported in Reinikka and Svensson (2005) and an estimate of
unaccounted-for rice in a subsidized food program in Indonesia re-
ported by Olken (2006a). However, the absolute levels of the percent
missing variable depend on assumptions for loss ratios and should there-
fore be interpreted with caution. To the extent that the calibration
exercises for the loss ratios did not fully capture actual loss levels, the
true levels of corruption could be somewhat lower than the averages
reported here.

V. Experimental Results
A.  Estimating Equation

Given the randomized nature of the experiments, estimating their ef-
fects is straightforward. I estimate an equation of the following form via
ordinary least squares (OLS):

PercentMissing;, = a;, + a,Audit;, + a,Invitations,,

+ o, InvitationsandComments,;, + €, 1)

ijk
where i represents a village, j represents a subdistrict, and k represents
a stratum for the audits. Since the Audit treatment variable is perfectly
correlated within subdistricts, the standard errors are adjusted to allow
for correlation within subdistricts. As each of the 12 engineering teams
may have conducted the corruption measurements slightly differently,
I estimate a version of equation (1) that includes engineering team
fixed effects. Finally, when investigating the audits, I estimate a version
of equation (1) that includes fixed effects for each audit stratum k, and
when investigating the invitations and comment forms, I estimate a
version of equation (1) that includes fixed effects for each subdistrict
j (i.e., the stratifying variable for the participation experiments).'®

'* Note that approximately 12 percent of the observations in the sample were dropped
because the reported expenditure could not be accurately matched to the data from the
engineering survey. This occurred for one of four reasons: (1) surveyor error in locating
the road, (2) a project consisting largely of a partial rehabilitation of an existing road,
(8) agglomerated expenditures reports (i.e., the village expenditure report combined
expenditures in the road project with other projects that could not be independently
measured, such as a school), or (4) villages that had asphalted the road that refused to
let the engineers break the asphalt to conduct the engineering survey. A regression of
the village being dropped for any of these reasons on the three treatment dummies reveals
that being absent from the sample is orthogonal to the treatments.
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B.  The Audit Experiment
1.  Overall Effects

Table 4 presents the main results from the audit experiment. Each row
presents the percent missing in different aspects of the project. Column
1 presents the mean percent missing in the control villages—that is,
those villages that did not receive the audits—and column 2 presents
the mean level in the villages that received the audits. The effect of the
audits—that is, the coefficient o, in equation (1)—is presented in col-
umn 3. The pvalue from a test that the audit effect is zero is presented
in column 4. Columns 5 and 6 again present the audit effect and
pvalues allowing for engineer fixed effects, and columns 7 and 8 present
the results allowing for stratum fixed effects.

The results show that the audits had a substantial, and statistically
significant, negative effect on the percentage of expenditures that could
not be accounted for. Column 3 shows that the audits reduced the
percent missing in the road project by 8.5 percentage points and the
percent missing in the road and ancillary projects by 9.1 percentage
points. These effects are statistically significant, with pvalues of 0.058
and 0.034, respectively. In the other columns, these effects generally
have a magnitude and statistical significance similar to those of engineer
or stratum fixed effects. The only exception is the case in which stratum
fixed effects are included in the road expenditures variable (col. 7, row
1), in which case the estimated effect of the audits is only a 4.8-
percentage-point reduction." Figure 1 shows the results graphically, pre-
senting for each group the empirical cumulative distribution functions
(CDFs) of the percent missing variable and the estimated probability
density functions (PDFs) of the percent missing variable, where the PDFs
are estimated using kernel density methods. The results in figure 1 show
that the percent missing in the audit group is first-order stochastically
dominated by the percent missing in the control group, showing that
the reduction in missing expenditures occurred at all percentiles of the
distribution.

Looking across all the specifications shown, I conclude that the audits

' The reason that the results are different when stratum fixed effects are included is
that doing so effectively removes 13 strata from the sample. The audit randomization was
conducted before the list of villages with road projects was known (though the random-
ization results were kept strictly secret). Out of the initial 166 subdistricts included in the
randomization, only 156 subdistricts ended up having villages with road projects. This,
plus dropping observations for the reasons described in nn. 17 and 18, led to 13 out of
50 strata with either all audit or all nonaudit villages that are effectively dropped by stratum
fixed effects. Estimating the overall results dropping these 13 strata, but without any fixed
effects, yields results similar to stratum fixed effects results. This problem is less severe
for the major items in roads and ancillary projects, in part because fewer observations are
missing and thus fewer strata are effectively dropped.



TABLE 4
AupriTs: MAIN THEFT RESULTS

No Fixep ENGINEER FIXED STRATUM FIXED
EFrECTS EFrFECTS EFrECTS
TREATMENT
CONTROL MEAN: Audit Audit Audit
MEAN AupIts Effect p-Value Effect p-Value Effect  p-Value
PERCENT MISSING® (1) (2) (3) 4) (5) (6) (7) (8)
Major items in roads (N = 477) 277 .192 —.085% .058 —.076%*% 039 —.048 123
(.033) (.029) (.044) (.036) (.031)
Major items in roads and ancillary projects 291 199 —.091%% 034 —.086%* .022 —.090*** 008
(N = 538) (.030) (.030) (.043) (.037) (.034)
Breakdown of roads:
Materials .240 .162 -.078 143 —.063 .136 —.034 372
(.038) (.036) (.053) (.042) (.037)
Unskilled labor 312 231 -.077 AT77 —.090 304 —.041 567
(.080) (.072) (.108) (.087) (.072)

NoTE.—Audit effect, standard errors, and pvalues are computed by estimating eq. (1), a regression of the dependent variable on a dummy for audit treatment, invitations treatment, and invitations
plus comment forms treatments. Robust standard errors are in parentheses, allowing for clustering by subdistrict (to account for clustering of treatment by subdistrict). Each audit effect, standard
error, and accompanying pvalue is taken from a separate regression. Each row shows a different dependent variable, shown at left. All dependent variables are the log of the value reported by the
village less the log of the estimated actual value, which is approximately equal to the percent missing. Villages are included in each row only if there was positive reported expenditures for the
dependent variable listed in that row.

* Percent missing equals log reported value — log actual value.

* Significant at 10 percent.

** Significant at 5 percent.

##% Significant at 1 percent.
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reduced missing expenditures by an average of about eight percentage
points. Compared with a level of 27.7 percentage points in control
villages, the point estimates imply a reduction in missing expenditures
of about 30 percent of the level in control villages, although, as discussed
above, the absolute levels of the percent missing variable depend on
assumptions for loss ratios and should be interpreted with caution.

Breaking down the change in percent missing into materials and
labor, table 4 shows substantial reductions in both materials (sand, rocks,
and gravel) and unskilled labor associated with the audits, though these
separate effects are not statistically significant.” Interestingly, in results
not reported in the table, I find no significant differences in the effect
of the audits between those villages audited both during and after con-
struction and those villages audited only after construction was finished
(and, therefore, after the engineering survey was completed). This sug-
gests that the reduction in missing expenditures was caused by the threat
of an audit rather than corrective actions imposed by the auditors once
they arrived.

Mechanically, unaccounted-for funds must be accounted for by either
differences in the price charged per unit or differences in the quantities
used. When the goods being procured are commodities (as they are in
this case), it is much easier for monitors to verify the unit price than
to verify the quantity of materials used, so one might expect corruption
to occur by inflating quantities rather than prices. To investigate this,
in table 5, I decompose the results into differences in prices and dif-
ferences in quantities. Column 1 shows that even in control villages,
there is almost no difference between reported and actual prices, and
that all the unaccounted-for expenditures were due to differences be-
tween reported and actual quantities.”’ Consistent with there being no
markups of prices to begin with, columns 3-8 show that all the reduc-
tions in missing expenditures caused by the audits were on the quantity
dimension.

An important question is whether the observed effects of the audits
actually represent a reduction in corruption per se or whether incom-
petent builders are simply being replaced by more skilled builders in
response to the audits. To investigate this, I examined a number of
quality measures, such as compactness of the road, the size and shape
of the rocks, and the grade of the road, all of which are relatively
inexpensive. Overall competence at construction should affect both ex-
pensive and inexpensive components, whereas a reduction in corruption
would disproportionately affect the expensive aspects of construction

* It is worth noting that, because of the log transformation, mechanically the change
in log(materials + wages) and log(materials) + log(wages) will not be identical.

*! This difference is statistically significant: a #test in control villages rejects the equality
of differences in prices and differences in quantities with a p-value of <0.01.



TABLE 5
AUDITS: PRICES vS. QUANTITIES

ENGINEER FIXED

STRATUM FIXED

No Fixep ErrecTs ErrECTS EFFECTS
TREATMENT
CONTROL MEAN: Audit Audit Audit
MEAN AUDITS Effect pValue Effect pValue Effect pValue
PERCENT MISSING® (1) (2) (3) (4) (5) (6) (7) (8)
Prices (N = 494) —.018 —.016 .002 .949 .011 .662 .018 434
(.017) (.021) (.027) (.025) (.023)
Quantities (N = 477) 276 .207 —.069* .092 —.069* .051 —.048 120
(.030) (.028) (.041) (.035) (.031)

NoTE.—See the note to table 4. Reported and actual prices are defined as a weighted average across different commodities (rock, sand, gravel, and unskilled labor), where each commodity is

weighted by the reported quantity. Reported and actual quantities are also defined as a weighted average, where each commodity is weighted by the reported prices.
* Percent missing equals log reported value — log actual value.
* Significant at 10 percent.
** Significant at 5 percent.
*#% Significant at 1 percent.
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quality (i.e., the volume of materials). In fact, I find that controlling for
these inexpensive quality measures, either individually or aggregated
into an index, does not change the corruption results presented above.”
This suggests that the results are actually being driven by a reduction
in corruption per se rather than an overall change in the competence
of those building the project.

Another important question is whether the changes in corruption
represent a change in actual expenditures or simply reflect more careful
accounting by villages in response to the upcoming audits. To examine
this, I compute the difference between the log of the estimated actual
expenditures (as estimated from the engineering, price, and worker
surveys) and the log of the planned expenditures. The planned expen-
ditures are from the initial proposed budget for the project, which was
fixed before the randomization was announced, and are therefore ex-
ogenous with respect to the treatments. I compute an analogous mea-
sure for the final reported expenditures (i.e., the difference between
the log of reported expenditures for materials, unskilled labor, and other
expenses from the final expenditure report and the log of the corre-
sponding amounts from the initial planned budget). In results not re-
ported in the table (but available from the author on request), I find
that the changes associated with the audits were driven by increases in
actual expenditures—for both materials and unskilled labor—rather
than changes in reported expenditures, though the results are not sta-
tistically significant.

2. Examining Auditors’ Findings

A natural question is why the impact of the audits was not larger; that
is, the point estimates suggest that even with an audit probability of
one, about 20 percent of funds were still not accounted for. One po-
tential explanation is that even if the probability of being audited is
one, the probability that corruption is detected and a punishment is
imposed may still be much less than one. This subsection investigates
several reasons why audits might not necessarily result in punishment
of corrupt officials and concludes that while auditors are able to detect
corruption, the evidence is often too circumstantial to form the basis
of a prosecution.

First, to investigate the quality of the audits, I compare the results
from the auditors’ final reports to the results from the independent

* Alternatively, putting an index of these variables on the left-hand side of eq. (1) shows
that there is no change in these inexpensive quality measures in response to the audits.
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TABLE 6
RELATIONSHIP BETWEEN AUDITOR FINDINGS AND SURVEY TeEAM FINDINGS
Engineering Team Engineering Team Percent Missing
Physical Score Administrative Score  in Road Project
(1) (2) (3)
Auditor physical score .109%* —.067 .024
(.043) (.071) (.033)
Auditor administrative .007 .27 %% —.055%:*
score (.049) (.133) (.027)
Subdistrict fixed effects Yes Yes Yes
Observations 248 249 212
R .83 .78 .46

NoTE.—Robust standard errors are in parentheses, adjusted for clustering at subdistrict level. Auditor scores refer
to the results from the final BPKP audits; engineering team scores refer to the results from the engineering team that
was sent to estimate missing expenditures. The results from the engineering team were not shared with the BPKP audit
team. All specifications include subdistrict fixed effects, which therefore hold constant both the BPKP audit teams and
the engineering teams. For both physical and administrative scores, scores are normalized to have mean zero and
standard deviation one.

* Significant at 10 percent.

** Significant at 5 percent.

*#% Significant at 1 percent.

engineering survey.23 Specifically, the auditors filled out a long checklist
on project infrastructure quality and administrative issues, rating each
checklist item on a three-point scale (satisfactory, deficient, very defi-
cient). I normalize the average finding on the infrastructure and ad-
ministrative checklists, denoted Auditor Physical Score and Auditor Ad-
min Score, respectively, to each have mean zero and standard deviation
one, with higher numbers indicating a better score.

At the time of the independent field survey, the engineers filled out
an identical checklist, in addition to collecting the data used to construct
the missing expenditures variable. In table 6, I investigate the relation-
ship between the scores from the auditors’ checklists and the analogous
measures from the engineering team. I estimate the following regres-
sion:

EngineeringScore; = o; + 8, AuditorPhysicalScore,
+ B;AuditorAdminScore,; + €, (2)

where i represents a village and j represents a subdistrict. The inclusion
of subdistrict fixed effects holds constant both the BPKP auditing team
and the engineering team and thus captures average differences in how
different teams filled out the checklist. The results in table 6 show that
the physical score given by BPKP is positively correlated with the physical
score given by the engineering team from my survey (col. 1); similarly,

* The information collected by the engineering team was not shared with the audit
team. In fact, in the case of the missing expenditures measure, the survey team gathering
data on missing expenditures collected raw data, such as the depth of surface layers; all
processing to calculate missing expenditures was done subsequently by computer.
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TABLE 7
AupIT FINDINGS
Percentage
of Villages
with Finding

Any finding by BPKP auditors 90%
Any finding involving physical construction 58%
Any finding involving administration 80%
Daily expenditure ledger not in accordance with procedures 50%
Procurement/tendering procedures not followed properly 38%
Insufficient documentation of receipt of materials 28%
Insufficient receipts for expenditures 17%
Receipts improperly archived 17%
Insufficient documentation of labor payments 4%

Note.—Tabulations from BPKP final report submitted to the Government of Indonesia’s KDP management team
and to the World Bank on December 22, 2004. This report included all findings from the 283 villages that were audited
as part of phase II of the audits. The percentage reported is the percentage of the 283 audited village for which BPKP
reported finding the listed problem.

the BPKP administrative score is positively correlated with the engi-
neering team administrative score (col. 2). Even more important, col-
umn 3 shows that the BPKP administrative score is strongly negatively
correlated with the missing expenditures measure. Specifically, a one-
standard-deviation better score on the BPKP checklist is associated with
5.5 percentage points less missing expenditures. All told, these results
suggest that the auditors were not completely corrupt (i.e., their results
were correlated with the results from the independent engineering
team) and that the administrative aspects investigated by the auditors
were in fact correlated with missing expenditures.

A second potential reason why audits might not have led to punish-
ments is that the problems they detect may not constitute sufficient
evidence to impose a criminal punishment. To investigate this, table 7
tabulates the “findings” reported in the final audit reports from the
second phase of audits. While auditors reported at least one finding in
90 percent of the villages they visited, most of these findings were that
procedures had not been properly followed (e.g., the tendering process
for procurement was not properly followed in 38 percent of villages,
receipts were incomplete in 17 percent of villages, etc.) rather than
concrete evidence of malfeasance.* Reports of such findings by BPKP

* For example, the finding that the tendering process for procurement was not followed
might mean that “tenders were not submitted in writing, but instead were only submitted
orally” (28) or that “the auditors could not locate price survey or tender documents” (26).
The finding that receipts were insufficient might mean that “purchase of 300 sacks of
Portland cement could not be verified because no receipt was present” (44-45) or that
“reimbursement of operational expenses of Rp. 1,840,000 (US$200) to head of imple-
mentation team was not supported by receipts” (47). While a lack of receipts or lack of
documentation from a tender process may be suspicious, it does not in itself constitute
evidence of malfeasance.
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might have created some discomfort for village officials, since they would
need to provide explanations for the irregularities, but they might not
have led to criminal sanctions even in the presence of a fully functioning
legal system.

A final reason why the audits may not have had a larger impact is
that the punishment conditional on exposing corruption may have been
relatively weak. Given the low probability of formal criminal prosecution,
an important part of the threat posed by an audit is that the village
head might lose his reelection bid if corruption was exposed.” In results
reported in the working paper version of this paper (Olken 2005), I
find that the effect of the audits is most pronounced for village heads
who are up for reelection in the next two years, who would face the
largest effective punishment for corruption being detected; the point
estimates suggest that missing expenditures would be reduced to 0.06
in audit villages in which elections were coming up in the next two
years. This result suggests that auditing and punishments—and, specif-
ically, punishments through democratic accountability—may be com-
plements and, more generally, that audits may be more effective with
higher punishments.

3. Employment of Family Members

The BPKP auditors examined the project’s financial records and in-
spected the construction site. They did not, however, examine who
worked on the project and whether those who worked had family ties
to the officials running the project. To the extent that giving jobs to
family members is an alternative, but less desirable, method of extracting
rents from the project, we might expect this type of nonaudited behavior
to respond to the increased audits.?® Of course, there are other reasons
to hire family members besides rent extraction; for example, work on
the project by family members might increase if project officials facing
audits wanted to improve the project and if family members are less
prone to moral hazard or have higher skills than non—family members.

I examine the change in employment by family members using data
from the household survey described in more detail in Appendix A.

* As discussed above, criminal corruption proceedings are becoming more common in
Indonesia, but prosecutions against village-level officials remain rare (Woodhouse 2004).
Electoral and social sanctions against village-level officials are therefore likely to be a
substantial portion of the threat created by audits. In fact, the village head’s vote share
in the previous election was negatively related to missing expenditures in the road project.
This suggests that less corrupt officials may receive more votes, though other interpre-
tations of this result are also possible.

* The increase in nepotism can be thought of as an increase in an inferior type of
corruption (nepotism) in response to the negative income shock from the loss of rents
due to the audits.
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Each respondent in the household survey was asked if he or she was
related to any of seven types of village government members or the head
of the project implementation team. Overall, approximately 30 percent
of respondents are related to some member of the village government,
and 6 percent of respondents are related to the head of the project. 1
examine whether people who said that they were either immediate or
extended family members of village government or project officials were
more or less likely to report having worked for pay on the road project
in audited villages than in control villages. Specifically, I estimate the
following linear probability model using OLS:*

Worked,;, = v, + v.Audit, + y;Family,;, + v,Audit x Family,,
+ 75Xhijk t €piips (3)

where Family is a dummy equal to one if the individual was a family
member of a village government official or the head of the project;
Worked is a dummy equal to one if a household member worked for
pay on the project; X is a vector of control variables (age and gender
of respondent, predicted household income, dummies for the ways the
household was sampled, and the number of social activities household
members participated in during the previous three months); h repre-
sents the household, i the village, j the subdistrict, and & the audit
stratum; and v, is a stratum fixed effect. The coefficient of interest is
¥4 which represents the differential probability in audited villages rel-
ative to control villages that family members of village government of-
ficials or the head of the project worked on the project. The empirical
results include two different Family variables: one for being a family
member of a government official and one for being a family member
of the project head.

The results are reported in table 8. Column 1 shows that family mem-
bers of government officials are eight percentage points more likely to
work on the project in audited villages than in control villages, and
column 2 shows that family members of the project head are 14 per-
centage points more likely to work on the project in audited villages
than in nonaudited villages. Given that the mean probability of working
on the project is only 30 percent, these effects are quite large in
magnitude.”

As discussed above, there are different interpretations for these re-
sults: one view says that this is an alternative, less desirable form of

*" Regressions using a Probit specification produce essentially similar results.

*In results not reported, I find that there were no statistically significant changes in
family members working on the project associated with the invitations treatments. For the
comment forms treatment, there was a statistically significant increase in family members
working on the project, but only for family members of the project head.
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TABLE 8
NEPOTISM
(1) (2) (3) (4)
Audit —.011 .004 —-.017 —.038
(.023) (.021) (.032) (.032)
Village government family —.020 .016 .016 —.014
member (.024) (.017) (.017) (.023)
Project head family member .051 —.015 .051 —.004
(.032) (.047) (.032) (.047)
Social activities 017k 01735k .013* L0145
(.006) (.006) (.006) (.006)
Audit x village government family .079%* .064*
member (.034) (.034)
Audit x project head family 138%* 115%
member (.060) (.061)
Audit x social activities .010 .008
(.008) (.008)
Stratum fixed effects Yes Yes Yes Yes
Observations 3,386 3,386 3,386 3,386
R .26 .26 .26 27
Mean dependent variable .30 .30 .30 .30

NoTE.—Data are taken from the household survey. Each observation represents one household. Results come from
estimating eq. (3), where the dependent variable is a dummy for whether a household member worked (for pay) on
the road project. Estimation is by OLS with stratum fixed effects. Robust standard errors are in parentheses, adjusted
for clustering at subdistrict level. Social activities refers to the number of social activities adult household members
participated in during the last month. All specifications include controls for invitations and invitations plus comment
form treatments, age and gender of respondent, mean adult education in the household, predicted household income,
and dummies for type of household sampled.

* Significant at 10 percent.

## Significant at 5 percent.

##% Significant at 1 percent.

corruption, whereas the other suggests that this is actually an attempt
to improve the project. Though distinguishing between these alternative
hypotheses is difficult, there is some suggestive evidence in favor of the
nepotism-as-corruption view. In particular, the micro-finance literature
has suggested that social connections can be an effective mechanism
for minimizing moral hazard (Karlan, forthcoming); so if reducing
moral hazard was the issue, one might expect effects for workers with
many social connections similar to those for family members. In column
3 of table 8, however, I find that while workers with many social con-
nections are more likely to work on the project overall, there is no
statistically significant differential effect in response to the audits in the
relationship between social connections and working on the project.
Column 4 shows that family member results are still present when I
examine all the interactions jointly. Furthermore, in results not reported
here, I find that, conditional on observables, family members of village
officials are more likely to be employed in the higher wage category
(skilled labor rather than unskilled), suggesting that they may be re-
ceiving rents from the project. While this evidence is suggestive of a
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TABLE 9
PARTICIPATION: FIRST STAGE
Number
Attendance Number Nonelite
Attendance of Nonelite Who Talk  Who Talk
(1) (2) (3) (4)
Invitations 14.83%#:* 13.477%%% 743k 286%**
(1.35) (1.25) (.188) (.079)
Invitations plus comments 11.48%#% 10.28%%* 498 221 %¥*
(1.35) (1.27) (.167) (.069)
Meeting 2 —5.32%k* —4.00%%* .163 .024
(1.11) (1.06) (.155) (.084)
Meeting 3 —4.29#* —b5. 78k 431 % —.158%
(1.20) (1.13) (.172) (.089)
Stratum fixed effects Yes Yes Yes Yes
Observations 1,775 1,775 1,775 1,775
R .39 .38 47 .28
Mean dependent variable 47.99 24.15 8.02 .94
pvalue invitations = invitations +
comment forms .03 .03 21 43

Note.—Results come from estimating eq. (1), with the dependent variables the participation variables shown in the
first row. Data are taken from the meeting survey. Each observation is a single village meeting. Stratum (subdistrict)
fixed effects are included; since audit is constant within a subdistrict, the audit variable is automatically captured by
the stratum fixed effect. Robust standard errors are in parentheses, adjusted for clustering at the village level.

* Significant at 10 percent.

** Significant at 5 percent.

#*% Significant at 1 percent.

nepotism-as-corruption story, it is by no means definitive, and under-
standing this phenomenon is an important direction for future work.

C.  The Participation Experiments
1. Did the Interventions Increase Participation?

Before we can assess the impact of increased participation on corrup-
tion, it is important to make sure that the treatments—that is, the in-
vitations and comment forms—did, in fact, increase villager participa-
tion. To examine this, in table 9 I reestimate equation (1), where the
dependent variables are several measures of participation in the ac-
countability process. Each observation represents one accountability
meeting, so there are three observations for each village. Standard errors
are adjusted to take into account this intravillage correlation.

Column 1 shows that the treatments had a substantial effect on total
attendance: the invitations treatment increased attendance at the meet-
ings by an average of 14.8 people, or approximately 40 percent.” The

# Villages receiving 500 invitations had slightly higher attendance (by 1.7 people on
average) than villages receiving 300, though these differences are not statistically signifi-
cant. Passing out invitations through schools did not result in a statistically significant
difference in the composition of attendees.
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slightly smaller increase for villages receiving comment forms as well as
invitations suggests that being able to submit written comments and
attending meetings are substitutes. Column 2 shows that virtually all of
the increase in attendance at the meetings came in the form of increased
attendance by these nonelite villagers, so that the number of nonelite
at the meetings increased by 75 percent, from 16 people in the control
villages to 29 people in the treatment villages.™

Columns 3 and 4 examine the impact of the treatments on active
participation at the meetings. Column 3 shows that, in the invitations
treatment, the average number of people who spoke at a meeting in-
creased by 0.74, or just under 10 percent. Column 4 shows that about
40 percent of these new speakers were nonelite, increasing the number
of nonelite villagers who spoke at a meeting by about 30 percent over
the level in control villages.

In addition, the comment forms appear to have been quite successful
in eliciting villagers’ opinions about the project. On average, 140 com-
ment forms (about 35 percent) were returned, filled out, per meeting.
The responses were quite varied and on average had slightly more pos-
itive than negative comments. There are no substantial differences in
the response rate across villages of differing average education levels
(mean adult education in these villages is 4.8 years), which suggests that,
at least within the level of education in rural Java, education does not
seem to be a substantial constraint to using comment forms to elicit
villager responses.

2. Effect on Meetings

Table 10 investigates the effect that increased participation (via the
invitations and comment forms) had on the accountability meetings. As
discussed in more detail in Appendix A, the enumerator recorded each
problem or issue that was discussed at the meeting and coded whether
the problem was potentially corruption-related or not.” In addition, I
define a “serious response” to a problem as any of the serious actions
that could be taken by a village in response to a problem with the project:
specifically, agreeing to replace a supplier or village official, agreeing
that money should be returned, agreeing to an internal village inves-
tigation, asking for help from district project officials, or requesting an

"1 classify people as “nonelite” if they have no official position in the village, have no
official position on the project, and were not described as a tokoh masyarakat (“informal
village leader”) by village members who assisted the enumerator.

* Classifying problems and listing whether they are potentially corruption-related clearly
requires some degree of subjective judgment on the part of the enumerator filling out
the form. However, all villages in a subdistrict were handled by the same enumerator, so
including stratum (i.e., subdistrict) fixed effects controls for these potential differences
in coding.
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TABLE 10
PARTICIPATION: IMPACT ON MEETINGS
Serious
Number of Any Corruption- Response
Problems Related Problem Taken
(1) (2) (3)
Invitations .072 027 —.003
(.063) (.013) (.008)
Invitations plus comments 104 .026%* .015%*
(.064) (.012) (.008)
Meeting 2 — 187k .002 —.020%%*
(.066) (.013) (.009)
Meeting 3 — . 428k —.036%#* —.029%**
(.074) (.012) (.009)
Stratum fixed effects Yes Yes Yes
Observations 1,783 1,783 1,783
R .50 31 22
Mean dependent variable 1.18 .07 .03
pvalue invitations = invitations +
comment forms .60 .96 .02

Note.—Results come from estimating eq. (1), with the dependent variables the outcome of meetings shown in the
first row. Data are taken from the meeting survey. Each observation represents one village. “Serious response” is defined
as agreeing to replace a supplier or village office, agreeing that money should be returned, agreeing to an internal
village investigation, asking for help from district project officials, or requesting an external audit. Estimation is by OLS.
Robust standard errors are in parentheses, adjusted for clustering by village.

* Significant at 10 percent.

** Significant at 5 percent.

##% Significant at 1 percent.

external audit. These serious actions are quite rare—they occur at only
3 percent of meetings—and thus, to preserve statistical power, I consider
them together.

The results in column 1 suggest that neither the invitations treatment
nor the invitations plus comment forms treatment had a significant
effect on the total number of problems discussed at the meeting. This
implies that the increase in the number of people talking in table 9 is
an increase in the number of people who participate in the discussion,
not an increase in the number of problems per se. However, as shown
in column 2, both the invitations and the invitations plus comment
forms increased the probability of having a corruption-related problem
discussed at the meeting by 2.7 percentage points, or 50 percent above
the level in control villages. Only the comment forms, however, affected
how problems were resolved: column 3 shows that the probability of a
serious action being taken is 1.5 percentage points higher—or 70 per-
cent higher than the level in control villages—in villages receiving the
comment forms, but that there is no effect in villages receiving only
invitations.

These results suggest that the impact of the comment forms was
slightly different from what was expected. In particular, despite the large
number of comments received, adding the comment forms did not
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change the probability that a corruption-related problem was discussed.
This does not mean that fear of retaliation was not an issue, however.
Rather, the results suggest that when an issue was brought up, possibly
by an elite member of the village who had less fear of retaliation by the
implementation team, villagers may have been unsure whether to side
with the challenger or the implementation team. Knowing from the
comment forms that many other people agreed with them, and there-
fore that the challenge was likely to be victorious, may have tipped the
balance. This suggests that the comment forms were more about cre-
ating common knowledge about a problem than bringing previously
unknown problems to light. Nevertheless, both of these effects were
small in absolute magnitude.

3. Effect on Missing Expenditures

Table 11 examines the overall impact of the two participation treatments
on the percent missing in the projects. Panel A shows the effect of the
invitations treatment; panel B shows the effect of the invitations plus
comment forms treatment. The results suggest that both the invitations
and invitations plus comment forms treatments had a small, and statis-
tically insignificant, impact on the overall percent missing from the
project. Depending on the specification and the measure of corruption,
the point estimates suggest that these treatments reduced the percent
missing by between 1.5 and three percentage points, though these es-
timates are never statistically distinguishable from zero.

The lack of a strong effect of the invitations and comment forms on
corruption is consistent with the evidence in Section V.C.2, for while
the comment forms did increase the probability of serious action being
taken in response to corruption, the magnitude of this response was
small. In fact, even if taking a serious anticorruption action at a meeting
eliminated corruption entirely, the reduction in corruption caused by
these induced serious actions would have been less than one percentage
point of average total expenditures.”” The results here suggest that not
only were the direct effects (via anticorruption actions) small, but any
deterrent effects of the treatments were small as well.

However, the small effects on the overall percent missing variable
mask the fact that there were substantial reductions in missing labor

* To see this, suppose that taking a serious anticorruption action eliminates corruption
in the village. (In fact, in the cross section, villages in which a serious response was taken
had missing expenditures about 18 percentage points lower than other villages.) If 1
reestimate table 10 at the village level rather than the meeting level, the point estimate
is that the comment forms treatment increased the probability of a serious response to a
problem by 3.8 percentage points. This suggests that, if the comment forms had an effect
only through the probability of a serious response being taken, the expected average
reduction in the percent missing would be 18 x 0.038 = 0.68 percentage points.
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expenditures. As shown in table 11, the invitations treatment led to a
statistically significant reduction in missing expenditures in labor of
between 14 and 22 percentage points. The invitations plus comment
forms treatment also led to a reduction in missing labor expenditures,
though it was somewhat smaller in magnitude (nine to 13 percentage
points) and not statistically significant.”” On the other hand, the point
estimates suggest no change, or if anything a very mild increase, in
missing funds on the materials dimension.” Since, as shown in table 3,
materials account for 68 percent of road expenditures whereas unskilled
labor accounts for only 20 percent, the lack of an effect on the materials
dimension is why the effects on the overall percent missing are small
and statistically insignificant despite the reduction in missing labor.
There are several different potential explanations for the reduction
in labor expenditures but not materials associated with the participation
treatments. First, it may be easier for villagers to observe actual wage
payments than the quantity of materials delivered, making corruption
in labor technologically easier for villagers to detect. Alternatively, even
if villagers had equal information about both types of corruption, the
focus on labor may have arisen because the invitations induced more
workers to attend the meetings, and those workers focused on their
private interest (i.e., the wages they personally were supposed to be paid
by the project) rather than the public good of a higher-quality road.”
Though these hypotheses are difficult to definitively distinguish, there
is suggestive evidence in favor of the hypothesis that it was more about
incentives than information. First, the household survey described in
Appendix A included a question on the respondent’s perceptions of
corruption in the road project. In related work (Olken 2006b), I find
that these perceptions of corruption in the project were positively cor-

1 cannot reject the hypothesis that the two participation treatments (invitations and
invitations plus comment forms) had the same effect. Pooling them together yields an
average reduction in labor expenditures of between 12 and 17 percentage points, with
the average reduction statistically significant in two of three specifications.

*In results not reported in the table, I find that the substitution from missing labor
to missing materials is particularly pronounced in audit villages, though the interaction
effects are typically not statistically significant. Using median regressions rather than OLS
regressions produces somewhat smaller, and not statistically significant, changes in missing
labor in response to invitations, though the qualitative finding that the response on the
labor dimension is larger than the response on the materials dimension still holds.

* To see why reducing theft of wages might have been in the private interest of the
workers, note that the typical way in which wages were stolen was to convince workers to
work on the project on a volunteer basis as swadaya masyarakat, or community self-help,
but then to bill the project as though the workers had been paid. In such a situation, if
ex post this scheme was discovered, a natural form of restitution would have been to
return the wages to those workers who had worked for free on the project. If so, this
would give those workers who had donated some labor to the project a strong incentive
to make sure that the project had not secretly been billing the project for the hours they
had worked for free.
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TABLE 11
PARTICIPATION: MAIN THEFT RESULTS

ENGINEER FIXED STRATUM FIXED
No Fixep ErrecTs EFFECTS EFrFECTS
CoNTROL TREATMENT Treatment Treatment Treatment
MEAN MEAN Effect  p-Value  Effect  pValue  Effect  p-Value
PERCENT MISSING® (1) (2) (3) (4) (5) (6) 7) (8)
A. Invitations
Major items in roads (N = 477) .252 .230 —.021 .556 —.030 .385 —.026 448
(.033) (.033) (.035) (.034) (.034)
Major items in roads and ancillary projects .268 .236 —.030 .360 —.032 .319 —.029 .356
(N = 538) (.031) (.031) (.032) (.032) (.032)
Breakdown of roads:
Materials (N = 477) .209 221 .014 725 .008 .839 .005 .882
(.041) (.041) (.038) (.037) (.037)
Unskilled labor (N = 426) .369 .180 —.187* .058 —.215%* .024 —.143* .098

(.077) (.077) (.098) (.094) (.086)
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B. Invitations Plus Comments

Major items in roads (N = 477) 252 228 —.022 .455 —.024 411 —.015 .601
(.033) (.026) (.030) (.029) (.030)
Major items in roads and ancillary projects .268 .238 —.026 .409 —.025 .406 —.027 .385
(N = 538) (.031) (.026) (.032) (.030) (.031)
Breakdown of roads:
Materials (N = 477) .209 180 —.028 414 —.022 .496 —.010 754
(.041) (.032) (.034) (.032) (.033)
Unskilled labor (N = 426) .369 267 —.099 .255 —.132 181 —.090 .323
(.077) (.073) (.087) (.087) (.091)

NoTE.—See the note to table 4. Results come from estimating eq. (1), a regression of the dependent variable on a dummy for audit treatment, invitations treatment, and invitations plus
comment forms treatments. Each invitations effect and invitations plus comments effect comes from a separate regression, with the dependent variable listed in the row and the fixed effects
specification listed in the column heading. Robust standard errors are in parentheses. Regressions without stratum (i.e., subdistrict) fixed effects include a variable for audits and allow for
clustering of standard errors by subdistrict.

* Percent missing equals log reported value — log actual value.

* Significant at 10 percent.

** Significant at 5 percent.

##% Significant at 1 percent.
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related with price markups in materials expenditures but were essentially
uncorrelated with missing labor expenditures or with quantities of ma-
terials. This suggests that, if anything, villagers appear to have more
information about missing materials, not missing labor expenditures.

Second, one can examine whether the invitations treatment varies
when workers come from outside the village and are therefore ineligible
to attend the accountability meetings. When I do this (i.e., interact the
invitations treatment with the percentage of workers coming from out-
side the village), I find that the reduction in missing labor associated
with the invitations treatment is smaller when more of the workers come
from outside the village. Since the only people who attend the account-
ability meetings are those who live in the village, this suggests that it is
the fact that the invitations induce workers to attend meetings and fight
for their own wages that drives the reduction in theft in wages. The
percentage of workers coming from outside the village is potentially
endogenous, so these results should be viewed as speculative. Never-
theless, this result, combined with the result about information, suggests
that the lack of a reduction in materials may be caused by the fact that
monitoring theft of materials is more of a public good than monitoring
theft of wages.

4.  Elite Capture and the Participation Treatments

To the extent that the village elites are capturing the invitations process
to prevent effective monitoring, one would expect that to whom the
invitations or comment forms were distributed might affect their effec-
tiveness. As described above, invitations and comment forms were dis-
tributed in one of two ways: either through primary schools in the
villages or via the neighborhood heads affiliated with the village gov-
ernment. Since the distribution method used was also randomized be-
tween villages, I can investigate whether distributing the invitations and
comment forms via the schools—which reaches an effectively random
sample of village members—was more effective than distributing the
invitations and comment forms via the neighborhood heads, which may
have allowed the village elite to retain their capture of the program
even while appearing to be inclusive.

In table 12, I investigate the impact of the invitations and invitations
plus comment forms treatments separately by the method through
which they were distributed. The invitations treatment shows no statis-
tically significant impact in either case. The comment form treatment,
however, appears to lead to a statistically significant reduction in missing
expenditures when forms were distributed via schools (treatment effects
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between —0.052 and —0.086, depending on the specification), whereas
it shows no impact when they were distributed via neighborhood heads.*

These results suggest that, when given the opportunity, neighborhood
heads channeled comment forms to those villagers predisposed to be
favorable to the project, thus diminishing their effect. This type of elite
capture can be examined more directly by examining the contents of
the forms that were returned. In particular, as discussed above, the
comment forms included three closed-ended questions, asking the re-
spondent to rate on a scale of 1 to 3 the prices paid by the project, the
quality of the financial management of the project, and the quality of
the construction on the project. I take the average scores on the three
questions and normalize them to range from 0 (worst) to 1 (best). The
average score among all returned comment forms was 10 percent lower
when the forms were distributed via schools than when they were dis-
tributed by neighborhood heads (0.39 and 0.43, respectively; p-value
<0.001). Thus, when comment forms were distributed via neighborhood
heads, the comments received were more positive, even though missing
expenditures were actually higher in these villages. These results suggest
that elite capture of the monitoring process may be an important reason
why it is not always more effective.

Even without the invitations and comment forms, the KDP program
investigated here includes more grassroots participation, and a more
complicated system of checks and balances, than the typical government
project in most developing countries. It is possible that the marginal
effects of increasing participation from this relatively high baseline—
that is, the effects reported above—do not capture the overall effects
of grassroots participation as a monitoring mechanism, and that more
dramatic variations in the amount of participation might have different
effects. However, the fact that the invitations did lead to a substantial
reduction in missing labor expenditures and that comment forms did
lead to a substantial reduction in missing expenditures when distributed
via schools suggests that the changes in participation induced by the
interventions were large enough to make a difference. More generally,
the results suggest that for grassroots monitoring to succeed, care must
be taken to reduce the free-rider problem and limit the ability of local
elites to capture the process.

*In results not reported in the table, I find that the difference in the comment form

treatment effect between cases in which it was distributed via neighborhood heads and
cases in which it was distributed via schools is generally statistically significant at conven-
tional levels (pvalues between 0.006 and 0.119, depending on the specification).
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TABLE 12
INTERACTIONS OF PARTICIPATION EXPERIMENTS WITH HOw INVITATIONS WERE DISTRIBUTED

ENGINEER FIXED STRATUM FIXED
No Fixep ErrecTs EFrECTS EFrECTS
CoNTROL TREATMENT Treatment Treatment Treatment
MEAN MEAN Effect  pValue  Effect  pValue  Effect  pValue
PERCENT MISSING® (1) (2) (3) (4) (5) (6) (7) (8)

A. Invitations
Invitations Distributed via Neighborhood Heads

Major items in roads (N = 246) 252 222 —.030 469 —.043 274 —.042 .324
(.033) (.044) (.042) (.039) (.043)

Major items in roads and ancillary projects .268 .255 —.013 761 —.015 712 —.004 .924
(N = 271) (.031) (.045) (.043) (.041) (.043)

Invitations Distributed via Schools

Major items in roads (N = 233) 252 .239 —.009 854  —.014 774 —.003 .950
(.033) (.046) (.050) (.048) (.045)

Major items in roads and ancillary projects 268 216 —.048 .282 —.051 .245 —.056 .155

(N = 263) (.031) (.040) (.044) (.043) (.039)
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B. Invitations Plus Comments
Invitations Plus Comment Forms Distributed via Neighborhood Heads

Major items in roads (N = 242) .252 278 .025 483 .038 294 .022 .602
(.033) (.036) (.036) (.036) (.041)

Major items in roads and ancillary projects .268 277 .010 792 .024 .535 .023 .569
(N = 271) (.031) (.039) (.039) (.038) (.040)

Invitations Plus Comment Forms Distributed via Schools

Major items in roads (N = 242) 252 179 —.070%* .093 —.086%%* .023 —.052 .150
(.033) (.036) (.041) (.038) (.036)

Major items in roads and ancillary projects .268 198 —.064 A27 0 —.077* .052 —.078%* .056
(N = 267) (.031) (.034) (.042) (.039) (.041)

NoTE.—See the note to table 11. N refers to the number of observations with nonmissing dependent variable for control observations (i.e., where neither invitations nor invitations and
comment forms were distributed) plus the number of treatment observations for the listed treatment. Treatment effects and pvalues are computed from a regression of the dependent
variable on a dummy for audit treatment and four dummies for the participation treatments interacted with distribution mechanism (i.e., invitations distributed via neighborhood heads,
invitations distributed via schools, invitations plus comment forms distributed via neighborhood heads, and invitations plus comment forms distributed via schools).

* Percent missing equals log reported value — log actual value.

* Significant at 10 percent.

** Significant at 5 percent.

*#% Significant at 1 percent.
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TABLE 13
CoST-BENEFIT ANALYSIS OF AUDIT TREATMENT
Distribution-
Equal-Weighted Weighted
Net Benefits Net Benefits
(1) (2)

Cost of treatment:

Monetary cost —335 —278

Associated deadweight loss —134 —111

Time cost —31 —31

Subtotal —500 —419
Change in rents received by corrupt

officials:

From theft of materials —367 —224

From theft of wages —102 —62

Subtotal —468 —286
Change in benefits from project:

Net present value of road

expenditures 1,165 1,165

Wages received by workers 86 86

Other expenditures -37 —37

Subtotal 1,213 1,238
Total net benefits 245 508

Note.—All figures are given in U.S. dollars. Costs are listed as negative numbers. Distributional weights were calculated
using CRRA utility with a coefficient of relative risk aversion of two. Derivation of change in the net present value of
the road and additional assumptions are discussed in the text.

VI. Cost-Benefit Analysis

The previous analysis discussed the direct effects of the treatments. This
section performs a cost-benefit calculation to assess whether, on net, the
benefits from these treatments exceed the costs. This exercise requires
making several assumptions, particularly about the efficiency cost of
different types of missing expenditures, and therefore should be viewed
as somewhat more speculative than the preceding sections. I focus on
the audit treatment since that was the treatment with the strongest
average effects.

Table 13 presents the cost-benefit estimates. I present two sets of net
benefits: “equal-weighted net benefits,” calculated under the assumption
that the marginal utility of income is constant across individuals, and
“distribution-weighted net benefits,” which takes into account the fact
that some benefits and costs are borne by the rich whereas others are
borne by the poor.”

¥ Specifically, the distribution-weighted net benefits assume constant relative risk aver-
sion (CRRA) utility of per capita consumption with a coefficient of relative risk aversion
of two, normalized so that the median household in rural Java has marginal utility of one.
Households in which someone is in the village government have per capita expenditures
18.5 percent higher than typical households in the village, so this (plus the CRRA as-
sumptions) suggests that the social value of $1.00 of rents received by project or govern-
ment officials is $0.61. On the other hand, the social value of $1.00 of increased wages
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The net benefits are derived as follows. First, the monetary cost of
the audits is the actual cost paid by the project per audit, including the
salary of the auditors. The associated deadweight loss is the deadweight
loss associated with the increased taxes required to pay the monetary
cost of the treatments.” Finally, the time cost is the monetary value of
the additional time villagers spend at village meetings as a result of the
audit treatments, valued at average local wage rates.

The estimates for the change in rents received by corrupt officials
are taken from column 3 in table 4, multiplied by the average cost of
the project and the average percentage of the project consisting of
materials and labor expenditures from table 3. In partial equilibrium,
the social value of these rents is one since they can be consumed by
village officials. However, qualitative evidence suggests that much of the
rents from corruption is dissipated ex ante during the campaign for
village head, so in general equilibrium a reduction in the rents from
corruption would translate into a reduction in village head campaign
expenditures. The key question in assigning a social value to the change
in corruption then becomes the form of campaign expenditures: if they
take the form of cash handouts to villagers, the social value of campaign
expenditures (and hence of rents from corruption) would be one; if
they take the form of posters with the candidates’ name on them, the
social value of campaign expenditures (and hence of rents from cor-
ruption) would be close to zero. To be conservative, for the moment I
assume that the social value is one; assuming a social value of zero would
make the audits appear more cost-effective.

To estimate the change in benefits from the project, I use the point
estimates of the change in actual expenditures relative to the original
(prerandomization) plan.* For wages, the increase in actual wage ex-
penditures is valued at the actual amount transferred. For materials, the

received by workers is $1.29, since workers have per capita consumption approximately
13 percent lower than the median in the village. I assume that the social benefits from
the road are enjoyed equally by all in the village, so they have a marginal social value of
one. Finally, for taxes, I estimate the distributional impact of both the monetary and
deadweight loss cost using national consumption data from the 2003 Survei Sosial Ekonomi
Nasional (SUSENAS), assuming that the burden is borne proportionally to consumption.

* Estimates of the marginal cost of public funds for indirect taxes vary considerably.
For developing countries, estimates for the marginal cost of funds from indirect taxes
range from 1.04-1.05 in Indonesia and Bangladesh (Devarajan, Thierfelder, and Suthiwart-
Narueput 2002) to 1.59-2.15 for India (Ahmad and Stern 1987). By comparison, estimates
of the marginal cost of public funds for the United States range from 1.17 to 1.56 (Ballard,
Shoven, and Whalley 1985), with policy analysis typically using values in the range from
1.30 to 1.40. I assume that the marginal cost of public funds is 1.4 (i.e., the deadweight
loss is 0.4)

¥ The reason to use the change in actual expenditures relative to the original plan,
rather than missing expenditures in each category, is that there may have been changes
in which corruption was hidden in the accounting ledgers, and such nominal changes in
reporting would have no efficiency consequences.
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increase in materials expenditure increases the life span of the road.*
To value the change in life span of the road, I use estimates from a cost-
benefit evaluation of KDP roads conducted for the World Bank (Dent
2001), which imply that the marginal dollar of materials stolen reduces
the discounted benefits from the road by US$3.41.*' For other reported
expenditures, I assume a marginal social value of one since it is unclear
what percentage of them are actually spent productively on the road as
opposed to being captured by local officials.

The results presented in table 13 suggest that the audits were sub-
stantially cost-effective. I estimate that the net social benefits from the
audits were approximately $250 per village, which implies that the ben-
efits were more than 150 percent of the cost of the audits. Weighting
by distributional incidence increases these net benefits even more.

An alternative method of calculating the cost-benefit analysis that
relies on fewer assumptions (and that in many ways better approximates
the way government agencies actually make such decisions) would be
simply to compare the reduction in corruption to the cost of the audits.
This implicitly assumes that the social value of transfers to corrupt village
officials is zero. It also assumes that, rather than have the road be de-
graded from being constructed at lower quality, the government would
simply increase the project budget to make up for anticipated corrup-
tion.*? Under such a scenario, the relevant comparison is the reduction
in corruption due to the audits—$468 per village—as compared to the
cost of the audits—$335 per village (or $366 if we include villagers’ time
costs). With this simpler methodology, the audits once again appear
cost-effective.

The audit treatment discussed here was a move from a 4 percent
baseline audit probability to a 100 percent audit probability. It is pos-

* A natural question is why, in equilibrium, the government does not simply increase
the road budget to compensate for the average level of corruption and ensure that the
equilibrium road is built efficiently. One reason is that the percentage of the budget lost
to corruption may increase as the budget increases, making such a policy not feasible. In
fact, from the data, this appears to be the case: I find that the percent missing is higher
when the ex ante budget per kilometer is higher, either using OLS or instrumenting for
the budget per kilometer with the number of villages in the subdistrict competing over
the same grant amount per subdistrict. Chavis (2006) also finds similar effects looking at
unit costs on a wider range of KDP projects.

* Dent estimates that KDP road projects produce annual flow benefits of 33 percent
of their cost each year for the life of the road. He also estimates that a good-quality road
will last 10 years and a poor-quality road will last five years. On the basis of conversations
with KDP engineers, I assume that each percentage of materials stolen reduces the life
of the road by 0.1 year, so stealing 50 percent of materials is the difference between good
and poor quality. Assuming a real discount rate of 5 percent and a baseline life span of
a road of seven years implies that each dollar of materials stolen reduces the discounted
net benefits of the project by $3.41.

* As a result, we do not need an assumption for the marginal cost of public funds, since
that assumption would apply equally to the additional revenue required to make up for
corrupt losses or to pay for the audits.
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sible, however, that the response of corruption to the audit probability
is concave, so that an audit probability of only 50 percent or even 25
percent might achieve most of the benefits.* The costs of audits, how-
ever, are roughly linear in the audit probability. This suggests that raising
audit probabilities to an intermediate level, rather than all the way to
100 percent, might have an even higher cost-benefit ratio than the 100
percent audit probability documented here.

VII. Conclusion

This paper has examined the results of a field experiment in Indonesia,
designed to investigate alternative approaches to fighting corruption. I
examined the effect of two strategies: top-down monitoring by govern-
ment auditors and bottom-up monitoring through grassroots partici-
pation in the village monitoring process.

The evidence suggests that increasing the probability of external au-
dits substantially reduced missing funds in the project. In particular,
increasing the probability that a village was audited by the central gov-
ernment audit agency from a baseline of 4 percent to 100 percent
reduced missing expenditures from 27.7 percentage points to 19.2 per-
centage points. One reason that the decrease was not larger is that a
100 percent audit probability does not imply that village officials face
a 100 percent probability of detecting corruption and imposing a pun-
ishment. In fact, although auditors found violations of some type or
another in 90 percent of the villages they visited, the vast majority of
these violations were procedural in nature, and there were very few, if
any, cases in which the auditors had enough concrete evidence to ac-
tually prosecute corrupt offenses. The low probability of a formal pros-
ecution and punishment suggests that higher punishments conditional
on prosecution may be an effective complement to higher audit prob-
abilities. They also suggest that providing audit results to the public,
who can then use them in making their electoral choices, may be a
useful complement to formal punishments.

The evidence on grassroots participation showed that increasing grass-
roots participation in monitoring reduced missing expenditures only
under a limited set of circumstances. First, the results showed that in-
viting more villagers to monitoring meetings reduced only missing labor
expenditures, with no impact on materials and, as a consequence, little
impact overall. Since a small group of laborers stands to gain from
reducing corruption in labor, whereas the entire village stands to gain
from reducing corruption in materials, this suggests that grassroots mon-

* For example, Nagin et al. (2002), in a study of monitoring of call center employees,
found substantial evidence of diminishing returns to increasing the monitoring probability.
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itoring can be effective in circumstances in which there is relatively little
free-riding. For example, programs that provide private goods, such as
subsidized food, education, or medical care, where individual citizens
have a personal stake in ensuring that the goods are delivered and that
theft is minimized, may be appropriate candidates for grassroots mon-
itoring. For public goods in which incentives to monitor are much
weaker, such as the infrastructure projects studied here, the results sug-
gest that using professional auditors may be much more effective.

Second, the results showed that issuing anonymous comment forms
to villagers reduced missing expenditures only if the comment forms
were distributed via schools in the village, completely bypassing village
officials who may have been involved in the project. This suggests that
care must be taken in designing grassroots monitoring programs to
ensure that they are not captured by local elites.

The results in this paper represent the results from a shortrun in-
tervention. If auditors are bribable, over time villages may develop repeat
relationships with auditors that may make bribing auditors easier than
in the one-shot case examined here. This might suggest, for example,
that frequent rotation of auditors—or lower probabilities of audits com-
bined with higher punishments—may be optimal.

Even for this one-time intervention, certain results will become ap-
parent only with time. For example, after several years, it will be apparent
whether the increased scrutiny imposed by the audits affects who
chooses to become involved in project management, and whether neg-
ative audit findings affect the reelection probabilities of village officials.
Reducing corruption may also reduce campaign expenditures for village
offices, since the rents from obtaining these positions will have declined.
Whether the reduced campaign expenditures take the form of fewer
cash handouts to villagers, or fewer banners advertising the candidates’
names, will determine the ultimate general equilibrium social welfare
implications of the reduction in corruption. The efficiency impact of
the reduction in corruption will also become clearer with time since we
can observe changes in how long the road lasts. Understanding the
long-run implications of anticorruption policies remains an important
issue for future research.

Appendix A
Data Collection

In addition to the corruption field survey described in Section IV above, this
paper uses three other types of data collected during the course of the project:
key-informant surveys, data on village meetings, and a household survey. This
appendix describes the data on village meetings and the household survey. In
addition, it provides additional details on the field survey described above.
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Village Meeting Data

In each KDP year in a village, there are a total of seven regularly scheduled
village meetings that must occur (including the three accountability meetings).
The enumerator was present at the final four meetings—the meeting at which
preparations for construction were begun plus the three accountability meetings.
At each meeting, the enumerator circulated an attendance list. As the meeting
progressed, the enumerator (with the assistance of a local counterpart) noted
on the attendance list each person who spoke at the meeting. In addition, sitting
with the local counterpart after the meeting was over, the enumerator asked
the local counterpart to identify which of the attendees was a tokoh masyarakat,
or informal leader, a designation typically given to teachers, religious leaders,
and other types of informal village leaders.

While the meeting was in progress, the enumerator was asked to keep detailed
notes on what occurred during the meeting. The enumerator compiled a list
of all problems that arose at the meeting. A “problem” was defined as the topic
of any substantial discussion other than the routine business of the meeting;
the median problem reported in the data was discussed for seven minutes, and
the mean number of problems reported in an accountability meeting was 0.73.
For each problem, the enumerator described the problem, classified it according
to one of 57 predefined problem codes, and listed the amount of time spent
discussing the problem, who first raised the problem, who was potentially in-
volved in the problem, whether there were indications of corruption in the
problem, whether the problem was resolved, and if so, what actions were taken
to resolve it.

Household Survey

The household survey was conducted approximately during the last two months
of construction and the first month after construction was completed. The survey
contained a household roster; a list of assets; information on participation in
social, religious, and government activities; detailed information on participation
in the road project; and a series of questions about perceptions of corruption.
Household expenditures were predicted on the basis of assets, using the rela-
tionship between assets and consumption from the 1999 Survei Seratus Desa
(Hundred Villages Survey). The household survey was designed as a stratified
random sample, containing between six and 13 respondents per village.

Field Survey/Corruption Measurement

The general approach used in the field survey is described in Section IV of the
text. This section discusses a number of additional aspects of the data collection
not discussed above that are important for the analysis in this paper.

One important issue is the treatment of voluntary contributions. According
to official village reports, these contributions account for an average of 16 per-
cent of total project costs. Of these voluntary contributions, the bulk (60 percent
according to official village reports) comes in the form of either voluntary labor
or tools (typically, village workers bring their own tools to work on the project;
the value of these tools is often reported as a voluntary contribution). Anecdotal
evidence confirms that voluntary contributions are qualitatively important pri-
marily for labor and tools.

I treat these voluntary contributions as follows. For the three main materials
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in the road projects—sand, rocks, and gravel—I include both reported project
expenditures and reported voluntary contributions when calculating the total
amount of reported materials, since this total amount should be comparable to
the total amount of each type of material observed in the field. For labor, where
overstating voluntary labor is a much more important potential margin of cor-
ruption than in materials, a different approach was taken. As discussed in Section
IV, for labor, I use only reports and actual estimates of paid labor and exclude
voluntary labor.

For the worker survey described in Section IV, a total of five worker interviews
were conducted in each village. Of these interviews, two were focus group in-
terviews, consisting of three or more workers interviewed together, and three
were individual interviews. Two of these interviews (one focus group, one in-
dividual) involved workers randomly selected from the official list of all workers
who had ever been paid by the project; the remainder were recruited more
informally, by having the surveyor go to different areas of the village located
near the road and asking household members who had worked on the project.

The responses on the worker survey are in some cases quite variable. In
particular, there is often variation because certain workers worked only on cer-
tain aspects of the project, because certain parts of the project were done dif-
ferently than others, or because some workers were confused about the meaning
of the questions. Because these discrepancies can be quite difficult to capture
on the survey, surveyors were asked to fill out a form in which they summarized
the results of all interviews. The surveyors were instructed that the summary
should represent their best understanding of what actually happened in the
village, based only on the information in the worker surveys. Though this sum-
mary is necessarily more subjective than answers to the worker surveys, expe-
rience during the pilots suggests that this method is more accurate than using
mechanical averages from the individual worker surveys. Accordingly, the main
results use the information from this summary report.

Appendix B
Assumptions and Calibration

Two main types of assumptions are used in the corruption calculations in this
paper: assumptions about loss ratios, defined as the percentage of materials
unaccounted for as a result of normal construction losses and measurement
error, and assumptions about worker capacity, defined as the amount of each
type of task an average worker can accomplish in a day of work. This appendix
describes the assumptions used in the paper in more detail and discusses the
calibration exercises through which these assumptions were determined.

To determine the appropriate assumptions, two methods were used. First,
similar assumptions are used in the planning process for KDP roads. For ex-
ample, KDP engineers typically assume normal construction losses of 16 percent
for sand and gravel and 23 percent for rock. Therefore, when purchasing sup-
plies, engineers increase the final volume of materials they need by these
amounts to ensure the appropriate quantities at the time of construction. Sim-
ilarly, when budgeting labor requirements, KDP engineers estimate the quan-
tities of each type of task in the project and multiply by standard worker capacity
estimates. As a baseline, I therefore obtained, from the KDP chief engineer, the
standard assumptions typically used for KDP projects.

There are several problems with these assumptions, however. For the loss ratios
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TABLE B1
ASSUMPTIONS FOR Loss RATIOsS AND WORKER CAPACITY

Results from

Calibration
Loss ratios:
Sand 1.00
Rocks 1.20
Gravel 1.75
Worker capacity:
Clearing brush and cleaning road surface (m?) 20
Spreading sand (m®) 4.5
Splitting rocks (m?) 3.0
Installing rock layer (m?) 6.5
Spreading gravel (m®) 2.25
Digging side channels and creating shoulder (m®) 1.0
Building retaining wall (m®) (unskilled labor portion) .33%
Standard cut and fill (m?) PR

NoTe.—All loss ratios are expressed as the ratio of the original amount of material to the amount measured
and pertain to measurements loose, not compacted. Worker capacity is the quantity of the given activity that
can be done by one person per six hours of work.

* Original KDP assumption that was not able to be reconfirmed from calibration exercises.

for physical materials, the estimates included only the losses during the con-
struction process; they do not include the additional losses inherent in the
measurement process. They are therefore likely to be too small for the purposes
here. For manual labor, the estimates used were apparently based on a 1970s
workfare program, when both worker nourishment and worker motivation were
substantially lower than today.

Given this, I conducted four calibration exercises. In each calibration exercise,
our project built a 60-meter telford road, similar in construction techniques and
standards to KDP road projects. Materials were purchased from local suppliers,
and labor was recruited from the villages in which the roads were constructed.
The roads were constructed in four very different regions of the study area,
which were chosen to represent the different types of conditions typical in the
study area. Detailed measurements were taken of all materials delivered to the
site, and careful track was kept of each worker’s activities during construction.

Once the road was completed, the measurement techniques from the study
were applied to the test road. Using these techniques, I estimated the total
quantity of material used in each road. By comparing the quantity of material
estimated using the study techniques to the actual quantity of material we used
in the road (which is known, since it was measured as it arrived at the project
site), one can recover the correct loss ratios.

From the logs of worker activity, I was able to construct the actual time required
by the workers on these test roads to complete each of the tasks assigned to
them. Of course, workers who know that they are being closely watched may
work more quickly than normal workers in the field. Nevertheless, the pace of
work in the test road was between 50 and 700 percent faster, depending on the
task, than the standard assumptions. Additional conversations with field engi-
neers confirmed that the 1970s standards were, in fact, quite low. As one engineer
said, the standards were so loose that “if a project using those standards didn’t
finish with money left over, I was immediately suspicious that there was corrup-
tion in that village.”

Table B1 lists the main assumptions used in the study, based on the results



248 JOURNAL OF POLITICAL ECONOMY

of the calibration. For the labor estimates, the revised estimates were revised
downward 20 percent from the estimates from the test road, to incorporate
breaks taken by workers and to take into account the fact that carefully watched
workers may work faster than workers under more normal monitoring
conditions.

Interestingly, the high loss ratio for gravel and low loss ratio for sand suggest
that some of the gravel is seeping through cracks in the rocks and is counted
by our survey as sand. This suggests that one might better consider “sand plus
gravel” together (with an implied joint loss ratio of 1.25) rather than separately.
Doing so reduces the average percent missing from 24 percent to 22 percent,
but otherwise does not alter the results of the paper.
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