
DISPLACING CORRUPTION∗

Sandra Sequeira
London School of Economics

February 2012

Abstract

This paper uses primary data on bribe payments to investigate how corrupt public officials
respond to policy reforms that change opportunities for the extraction of bribes. We exploit an
exogenous change in tariff levels that affected opportunities to extract bribes through a par-
ticular method -“selling” tariff evasion-, to identify changes in the incidence, the distribution,
and the levels of bribes paid through other stages of the process of clearing goods through in-
ternational borders. While a reduction in tariff rates is associated with a significant reduction
in the incidence of tariff evasion, this reduction is partially offset by significant substitution
and income effects. Customs officials move from colluding with private agents to facilitate
tariff evasion to other more extortionary and coercive types of corruption following the tariff
change. We also find suggestive evidence of important direct and indirect income effects as
private agents shift from paying bribes to customs officials to paying bribes to other border
officials in charge of different phases of the clearing process. We argue that this displacement
of corruption is a critical part of any welfare analysis of the relationship between tariff policies
and corruption. These unintended effects of policy reform also provide some general insights
into the optimal design of anti-corruption policies, which should attempt to prevent or mitigate
the potential displacement of corruption into more costly forms of bribe extraction.
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I Introduction

The relationship between tax policies and tax evasion has been the subject of extensive debate

in both policy and academic circles. Lower taxes may decrease incentives for evasion (Allingham

and Sandmo 1972), or increase the ability for private agents to pay bribes through an income ef-

fect (Cowell et al 2002, Slemrod and Yitzhaki 2000). Ultimately, this relationship is theoretically

ambiguous. Disentangling these two effects remains an important empirical challenge due to the

difficulty in measuring tax evasion and in identifying exogenous sources of variation in tax policies.

A particular type of tax evasion that has received significant attention in recent years is the eva-

sion of taxes on imported goods. Tariff evasion is of great policy relevance since most governments

throughout the developing world are still heavily reliant on tariffs as their main source of revenue.1

Moreover, extensive tariff evasion can have a significant impact on government revenue, potentially

leading governments to opt for more distortionary methods of public finance in the long-term. Ev-

idence is also mounting on how tariff evasion may differ across product types and firms, rewarding

companies that engage in directly unproductive activities and rent-seeking, which can distort firm

survival and growth rates in non-optimal ways (Bhagwati 1964; Krueger 1974; Javorcik and Narciso

2008; Sequeira and Djankov 2011). Given the central role played by customs in the economy, cor-

ruption in this public bureaucracy can also contribute to the deterioration of a country’s business

environment through institutional halo effects that set the tone for corrupt practices to become the

norm in all public service delivery. Finally, tariff evasion has been an often-cited reason to justify a

move towards uniform tariff rates in the trade liberalization debate. The argument is that simpli-

fied and uniform tariff schedules would reduce the incentive and the opportunity for tariff evasion

to occur through the misclassification of products from high to low tariff groupings (Panagaryia

1In Madagascar tariff revenue accounts for 62% of tax revenue, in Mozambique for 35% and in Bangladesh for
16%. According to data in Baunsgaard and Keen(2009), the share of trade tax revenue in total tax receipt over the
period 2001-2006 amounted on average to 2.5% in high-income countries, 18.1% in middle-income countries and 22%
in low-income countries.
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1986).2 The effect of tariff levels on tariff evasion has therefore become a central parameter for

trade policy design, particularly in the developing world.

In this paper we investigate how tariff levels affect patterns of tariff evasion. We exploit an

exogenous variation in tariff schedules triggered by the phasing in of a long-standing trade liber-

alization agreement, and measure how the incidence and distribution of bribe payments for tariff

evasion change with the reduction in tariff levels. Tariff evasion is however just a subset of possible

corrupt interactions between private agents and public officials in the process of moving goods across

international borders. To detect the potential displacement of corruption, we track the entire pro-

cess of public service delivery. The potential for displacement is a critical though often overlooked

part of the analysis as it enables us to fully document the implications of policy reform. Unlike

previous work, our data allow us to distinguish precisely between changes in bribes across tariff

levels, across time, across products but also across stages of the clearing process, and to measure

treatment effects from the tariff change on each of these separately.

We find that the reduction in tariff levels is associated with a significant drop in the probability

of paying a bribe for tariff evasion and in the average amount of bribe paid immediately after the

tariff change. This result is however partially offset in subsequent years by important substitution

and income effects. First, customs officials extract higher bribes from products that remain in a

high tariff category to compensate for the overall shortfall in bribe revenue. Second, we also find

evidence that customs officials moved from extracting bribes for tariff evasion prior to the tariff

change, to extracting bribes for other reasons, namely for irregularities with the clearance docu-

mentation (real or fictitious).

Following the tariff change, we observe an income effect reflected in more bribes being paid to

a select number of other public officials operating along the clearing chain, beyond customs. A

second though indirect type of income effect is driven by the structure of the market for clearance

2Gatti (1999) argues that setting trade tariff rates at a uniform level can limit tariff evasion, resulting in higher
overall tariff revenue. Winters (2004) illustrates the argument by investigating the case of Chile as the country moved
to uniform tariff rates in the 70s.
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services. We detect that clearing agents, the shipping intermediaries who by law every importing

firm has to resort to in order to clear its goods through borders, attempt to capture part of the

surplus generated by the reduction in bribes for tariff evasion. While these agents possess full in-

formation on patterns of bribe payments across each time period, firms are likely to be ill-informed

about the actual distribution of bribes across the clearing process, and unaware of any changes in

these patterns across time. Clearing agents are then able to exploit this asymmetry of information

to appropriate a share of the former bribes. While our study is not designed to understand the

dynamics between the firm and clearing agent in great detail, one possible reason for this to occur

is that firms budget certain funds for bribe payments (Anh 2011) and these budgets remain fixed

throughout the period under analysis.

While there was a decline in the overall total amount of bribes paid, the hypothesis of zero

change in average bribe payments cannot be fully rejected. As extractive opportunities associated

with the duty-avoidance method declined with the tariff change, corruption was displaced to al-

ternative methods of bribe extraction. Moreover, our findings revealed that tariff liberalization

triggered a change not only in the level of bribes but also in the type of bribes paid, with important

welfare implications. We observe a shift from collusive forms of corruption - tariff evasion -, which

involved an element of rent-sharing between public officials and private agents, to more coercive

types of bribe extraction, in which the rent is fully captured by the public official. While the former

could contribute to a reduction in overall trade costs, the latter is cost-increasing for importers and

could potentially also be more distortionary (Sequeira and Djankov 2011).

Our results contribute to a large body of empirical work studying the magnitude and the de-

terminants of tariff evasion. This growing literature has attempted to document the elasticity of

tariff evasion with regards to tariff levels, mostly using indirect methods of measuring tariff evasion.

Bhagwati (1964) first suggested that matching dyads of business partners and then comparing re-

ported levels of exports from the sending country to reported levels of imports from the receiving

country would yield an indirect measure of tariff evasion. The underlying assumption was that the
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sending country would have no reason to misreport volumes or values of trade while the receiving

country would, in order to avoid import duties. Applying this methodology, Pritchett and Sethi

(1994) detect only a weak association between tariff levels and collected duties in four Asian coun-

tries. Fisman and Wei (2004) match exports from China to imports from Hong Kong for a cross

section of 1,600 products, and find that a 1% increase in tariff levels was associated with an increase

in tariff evasion of about 2-3%. Javorcik and Narciso (2007) repeat this exercise matching trade

records between ten Eastern European countries and Germany, exploiting variation not only across

products but also across time. The authors find that a 1% increase in tariff levels is associated

with a 1.7% increase in tariff evasion. Another example of an application of this methodology can

be found in Mishra et al (2007), which exploits variation in tariff levels triggered by India’s trade

liberalization reform in the 1990s. The authors find similar results, though the main effects are of

considerable smaller magnitude. A 1% change in tariff rates is associated with a 0.12% increase in

tariff evasion.3

We identify three main advantages to our approach. First, we exploit three sources of variation

to identify the overall effect of changes in tariffs on corruption: variation across products, across

time and across stages of the clearance process. Using all three sources of variation confers some

significant advantages over past strategies that have relied solely in variation of tariff levels across

products (Fisman and Wei, 2004), or across products and time (Javorcik and Narciso 2007), and

have therefore been unable to identify the full effect of changes in tariffs on corruption. Because

we observe the entire chain of public service delivery for the clearance of goods, we also provide

the first set of evidence on potential substitution and income effects across opportunities for bribe

payments along a chain of complementary stages in the provision of an important public service.

Furthermore, if tariff levels are systematically correlated with product characteristics or with varia-

tions in the quality of enforcement across time, previous approaches are unable to isolate the causal

3Arndt and van Dunem (2005) apply the same methodology to the case of trade between Mozambique and South
Africa while Bout and Roy (2010) look at Nigeria, Kenya and Mauritius. Both studies find a positive and significant
elasticity albeit smaller in magnitude than the results in Fisman and Wei (2004).
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relationship between tariff levels and corruption, from other product-level or enforcement related

reasons for changes in corruption patterns. A final advantage of our analysis is the fact that we

rely on directly observed bribe payments as opposed to the indirect measures of tariff evasion often

used in the literature, which may be more prone to measurement error.

The rest of the paper proceeds as follows. Section II sets the conceptual framework for the

empirical analysis, section III discusses the data used in the study, section IV analyzes the main

results and investigates the anatomy of behavioral responses to changes in tariffs, while section V

concludes.

II Conceptual Framework: From Theory to Empirics

An extensive literature on crime reveals a long-standing concern with the extent to which policy

reforms that affect opportunities for engaging in criminal activities can result in a displacement

of crime into other, potentially more inefficient or distortionary illicit activities (Reppetto 1976,

Chaiken, Lawless and Stevenson 1974, McPheters, Mann, and Schlagenhauf 1984, Ayres and Levitt

1998, Levitt 1998, and Di Tella and Schargrodsky 2004). In this paper, we investigate how changes

in the opportunity for public officials to engage in tariff evasion due to tariff liberalization can dis-

place corruption into other forms of corrupt activity in the clearance of goods across international

borders. This concern is exacerbated by the fact that customs and border officials have enough

bureaucratic latitude to draw upon a wide array of different methods to extract a bribe. We first

adapt the model described in Yang (2008) to analyze the determinants of the displacement of cor-

ruption across bribe extraction methods. This simple model described in the appendix has clear

predictions: displacement into alternative forms of bribe extraction is a function of the relative fixed

and variable costs of the different methods, and of the size of the illicit rents that are threatened

by the policy change.

The second step is to understand the potential efficiency costs of the displacement of corrup-

tion. Previous studies have relied mostly on estimates of the elasticity of tariff evasion to tariff
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levels to summarize the marginal efficiency cost of tariff rates. In this paper, we argue that tariff

evasion, while a central empirical parameter, is however not a sufficient statistic for welfare analysis.

Reductions in tariff levels are likely to trigger a host of behavioral responses from public officials

who perceive their bribe revenue to be threatened. Identifying and measuring these behavioral

responses is therefore critical to fully account for the efficiency costs of changes in tariffs, as they

can be symptomatic of deadweight loss.

Appendix A presents a simple model that captures the magnitude of behavioral responses to

reductions in tariffs (Saez 2010). The implication of these formulas are straightforward. The size of

the behavioral response towards alternative methods of bribe extraction is an increasing function of

the elasticity of tariff evasion to tariff rates, of the magnitude of the tariff change and a decreasing

function of the displacement of corruption onto other stages of the clearing process controlled by

different public officials.

There are two additional dimensions that can complete an assessment of the anatomy of be-

havioral responses of corruption to tariff changes. The first dimension relates to changes in market

structure triggered by the policy change. Following Shleifer and Vishny (1993), if income effects

increase the opportunity for bribe extraction across different stages of the clearing process, represent-

ing a move from centralized to decentralized forms of bribe extraction, it can result in higher bribes

per transaction, but lower total bribe payments. Finally, a move away from bribe extraction based

on tariff evasion can potentially represent shifts between collusive and coercive forms of extracting

bribes, with important implications for the type of costs corruption imposes on private agents.

Collusive corruption is by definition cost-reducing, while coercive corruption is cost-increasing for

firms (Sequeira and Djankov 2011).

The empirical literature has made limited progress to date in identifying the nature, size and

direction of displacement effects. Evidence on the determinants and patterns of displacement of

corruption across different methods of bribe extraction can however not only shed light on the im-

portance of economic motives behind strategies of bribe extraction but also provide a more accurate
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measure of the potential effects of anti-corruption reforms. In fact, depending on the magnitude and

direction of the behavioral response, it is possible that the erosion in the tariff-defined bribe base

of public officials is suboptimal: slightly higher tariff rates may result, under certain conditions, in

a more efficient, and less distortionary pattern of bribes in the long run.

II.1 The Setting

To identify the responsiveness of corruption to changes in tariff levels we exploit a staggered re-

duction in tariff rates that took place between 2007 and 2011 in Mozambique, in Southern Africa.

Mozambique joined the Southern African Development Community (SADC) in 1992, committing

to the SADC Tariff Trade Protocol that required the complete phasing out of tariff rates by 2015.

Changes in tariff levels for different types of products took place in a total of 10 waves between 1985

and 2015, with the most significant changes taking place in 2001 and 2008. The agreed timeline for

the reduction in tariff rates was similar to the reforms adopted by other SADC member countries

such as Malawi, Tanzania, Angola, Zambia and Zimbabwe. The most significant reduction in tariff

levels took place in 2008, though about 12% of the shipments in our sample experienced a second

wave of reductions in 2011, for goods originating in neighboring South Africa. The highest tariff

decline was registered for products that went from a 20% tariff rate to 0, with an overall 5 percent-

age points drop in average nominal rates (see Figure 1).

We exploit this rich variation in tariffs across time and across products to measure the impact of

changes in tariff levels on corruption. We then measure corruption in 2007, 2008 and 2011, before

and after the major change in tariff levels that took place in 2008 and the reduction in tariff levels

for products originating in South Africa, which took place in 2011. We further identify changes in

the incidence, distribution and patterns of bribe payments during this period across different stages

of the clearing process.

A standard econometric problem when assessing the impact of policy changes on different types

of corruption is establishing a credible counterfactual, with which the causal impact of the change
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can be separated from time trends in overall corruption, changes in enforcement or from reverse

causation if there is a chance that high corruption is leading to the policy reform in the first place.

The key element of the identification strategy is therefore the existence of a plausible control cat-

egory of products - imports of products that did not experience a change in tariff levels during

the period under analysis. Because changes over time in the treatment group are compared with

corresponding changes in a control group, this difference-in-difference identification strategy purges

the empirical estimates of time trends in the use of various bribe-extraction methods, as well as

general changes in enforcement that should affect imports of all products equally, such as changes

in rules conditioning clearance procedures or the salaries of customs officials.

The validity of our results hinges on the assumption that the timing and rules of the tariff

reductions are exogenous to the levels of corruption and tariff evasion prevalent in Mozambique at

the time the changes took place. The SADC Trade Protocol was driven primarily by the need to

harmonize Mozambican and South African tariff codes as soon as possible, and previous work has

provided compelling evidence on how patterns of bribe payments at ports in South Africa differed

significantly from corruption patterns in Mozambique (Sequeira and Djankov 2011). Given that the

schedule for the tariff phase out was agreed to in the late 1990s, it is unlikely to be correlated with

corruption patterns in 2008 and 2011, providing a credible source of exogenous variation in tariff

levels for our analysis.

II.2 The Shipping Process and Opportunities for Corruption

Each individual firm-level shipment goes through several different stages in order to clear through

an international border. For analytical purposes, we define two broad categories of public officials

who differ in their administrative authority and in their discretion to stop cargo and generate op-

portunities for bribe payments at different moments of the clearing process: customs officials and

port operators.

Customs officials are in charge of validating clearance documentation and collecting all tariff
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payments due. As a result, customs officials have greater discretionary power to extract bribes

relative to regular port operators given their broader bureaucratic mandate and the fact that they

can access full information on each shipment, and each shipper, at all times.

Customs officials possess discretionary power to allow a firm to engage in tariff evasion through

three different channels: by misreporting physical quantities of imported products, by misrepresent-

ing prices, or by misclassifying products from high to low tariff categories. Customs officials have an

additional set of tools they can deploy to extract bribes, namely the threat of conducting a physical

inspection of the shipment (which can delay clearance for up to 4 days), or citing irregularities

(real or fictitious) with the documentation of the shipment. The costs and benefits of each method

of bribe extraction can differ significantly but tariff evasion appears to be the most cost effective

means of bribe extraction for customs officials overseeing the clearance of goods. Associating the

bribe with tariff evasion combines the desirable features of reducing both the informational costs

of bribe-setting and the risk associated with the illicit transaction (Sequeira and Djankov 2011).

From the perspective of the customs’ official, whether the good falls under a high tariff category or

not carries important information on the willingness-to-pay of a shipper. Customs officials assume

that all firms would be better off by evading a tariff so bribes should be an increasing function of

tariff rates. All other bribe extraction tools are more costly and can potentially yield lower bribe

revenue, as they rely on shipment characteristics that carry only coarse information on a firm’s

willingness-to-pay a bribe. This basic informational asymmetry can then force customs’ officials to

engage in a costly and time-consuming exercise to elicit information on the time sensitivity of the

firm’s shipment, or on the firm’s ability to pay a bribe. For example, the size of the shipment is an

imperfect indicator of willingness-to-pay a bribe: large shipments may signal a firm carrying higher

than average inventories with a lower willingness-to-pay to expedite clearance, or a large firm with

a higher ability to pay for a faster service. A lengthy process of discovering both commitment to

an illicit transaction and the reservation costs of a shipper increases both the risk and the cost of

bargaining for bribes (Sequeira and Djankov 2011).
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An illicit transaction based on tariff evasion has the additional benefit of lowering the risk of

detection of the illicit transaction through a second channel: given that both parties are implicated

in the illicit deal, neither side will have an incentive to deviate from it resulting in a more credible

commitment (Schelling 1956). Tariff evasion is also less visible and easier to conceal from other

customs officials and clearing agents when compared to an observable action such as jumping a

queue or avoiding a physical inspection of a container.

Regular port operators on the other hand have a narrower mandate to move or protect cargo

on the docks, and they sometimes lack access to the cargo’s documentation specifying the value of

the cargo, the client firm and the origin/destination of the shipment, among others. Bribes can be

paid to different types of port officials along different stages of the clearing process ranging from

agents in charge of adjusting reefer temperatures for refrigerated cargo stationed at the port; port

gate officials who determine the acceptance of late cargo arrivals; stevedores who auction off fork-

lifts and equipment on the docks; port security who oversee high-value cargo vulnerable to theft;

shipping planners who auction off priority slots in shipping vessels, and scanner agents who move

cargo through non-intrusive scanning technology.

The third type of official involved in the clearing process is the clearing agent. In our setting, by

law, no firm is allowed to interact directly with customs or port operators. Firms have instead to

resort to private clearing agents who specialize in clearing cargo through the port or border post,

mostly through ad hoc, shipment-based contracts. Clearing agents submit all the required docu-

mentation, monitor the clearance process and make all necessary payments to customs officials and

port operators, including bribes. Clearing agents are a common feature of the clearing process in

several countries worldwide. While in places such as the US and other European countries resorting

to clearing agents is optional, several countries throughout the developing world have made them

a mandatory fixture of the clearing process namely Mali, Burkina Fasu, Honduras, and Venezuela,

among others.4

4For more detailed information on the role of clearing agents see http://docsonline.wto.org/.
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III Data

This paper relies on primary data obtained through a tracking study that monitored a random sam-

ple of over 2,000 shipments going through the port of Maputo in Mozambique and the border post

with South Africa. This represents one of the most developed transport corridors in Mozambique

and in the region.

We first conducted a listing of all official clearing agents in the region under study. Most (76%)

were independent clearing agents working for several client firms, with 50% of them handling be-

tween 10 and 50 shipments per month. We selected 15 clearing agents out of a universe of 117,

four of whom were stationed at the border post while the remainder were working at the port of

Maputo. Each clearing agent provided the listing of shipments they expected for a given week and

were instructed to monitor every third shipment. This sampling procedure was then verified by

independent enumerators who received the listings from the clearing agents, prior to the arrival

of the shipments. Each clearing agent would fill-in a questionnaire recording detailed information

on the date, time of arrival and date of clearance of the shipments; and on a wide range of cargo

characteristics such as its size, value and product type. They also noted the primary recipients of

bribes, the bribe amounts requested and the reason for a bribe payment, ranging from the need to

jump a long queue of trucks to get into the port, to evading tariffs or missing important clearance

documentation.

The questionnaire was designed in conjunction with the clearing agents participating in the

study so as to ensure that we were capturing the most relevant features of the shipment and of

the clearing process and, more importantly, to ensure that we accommodated any confidentiality

concerns regarding how much information the clearing agents were willing to report. One such sen-

sitive dimension related to information on the characteristics of client firms. To satisfy the clearing

agents’ participation constraint, we agreed to only collect information on the average size of the

shipper and on the frequency of interactions between the clearing agents and the shipper, as a proxy

for the regularity of a firms’ imports.
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Throughout the data collection exercise, emphasis was placed on capturing all formal and infor-

mal costs of importing and exporting goods through the ports and border posts. The goal was to

minimize the possibility of clearing agents strategically misreporting data on bribe payments. How-

ever, in this particular setting, there was limited stigma attached to the payment of bribes to port

or border officials, since clearing agents saw the bribe as a necessary payment made at the request

of their clients. Acting as mere intermediaries, clearing agents felt limited moral responsibility for

their actions (Sequeira and Djankov 2011).

To cross-check the accuracy and reliability of the data collected, we conducted an experiment

by which clearing agents were randomly assigned to sequences of unmonitored and monitored data

collection. To conduct the monitoring, we hired local observers who would shadow clearing agents

and verify the accuracy of the data reported. The observers had experience in the shipping industry

and were therefore familiar with all clearance procedures. To avoid any suspicion, the observers

were also similar in age and appearance to any other clerk who normally assists clearing agents in

their interactions with port officials.

Tables 1 and 2 display the results from the experiment. We detect clear Hawthorne effects as

monitoring a shipment with our observers present was associated with a 14% lower probability of

reporting a bribe and, conditional on reporting a bribe being paid, a significantly lower reported

amount for the average bribe paid. These results are robust to the inclusion of a variety of con-

trols including clearing agent and observer fixed effects, cargo and shipper-level characteristics, and

shipment-level characteristics such as the day of the week the shipment arrived, the month of ar-

rival, and the temperature on arrival.

While surprising, the observed lower probability of reporting a bribe when monitored is con-

sistent with an extensive literature in psychology showing that self-administered questionnaires

increase the willingness of respondents to report sensitive behaviour in a variety of settings (Brad-

burn and Sudman 1979; Groves 1989; Turner 1992; Waterton and Duffy 1984; Weinrott and Saylor

1991). Given that clearing agents knew from the onset that they would be monitored at some point
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during the project, it is unlikely that they would try to strategically overreport information on

bribe payments while they were not being monitored. The hypothesis supported by our observers

and clearing agents was that the presence of the observer may have altered the type of interactions

that took place between the clearing agent and the public officials, as the latter would be more

reluctant to extract bribes in the presence of our observer.5 Interestingly, when we interact the

tariff level of the product with the monitoring indicator we find a higher probability of reporting a

bribe payment and a higher reported amount of bribe paid. This is consistent with a story in which

public officials feel less constrained and affected by the presence of our observers when a rent is

being shared with the private agent, as both would be implicated in the illicit transaction. In light

of these results, we restrict our analysis to the data reported directly by the clearing agent, which

enable us to measure expected bribes at each border (port and land border post) for different types

of shippers and different types of shipments.

IV Determinants of Bribe Payments

IV.1 Tariff levels and Corruption

To identify the relationship between tariff levels and corruption we begin by estimating the impact

of tariff levels on the probability of paying a bribe and on the amount of bribe paid. Our dependent

variables are a binary variable that equals 1 if a bribe was paid and 0 otherwise, and, conditional of

having to pay a bribe, the natural log of the amount of bribe paid, for each shipment in our sample.

Our main regressor in both cases is the tariff level for each product in shipment i:

αi + pi + αt + β1LogTariff Leveli + φ1Xi + εi (1)

where the coefficient of interest β1 represents the semi-elasticity of bribe payments with respect

to tariff levels. We also include a vector of product and shipper level characteristics Xi such as a

5For a more detailed description of the methodology of bribe collection see Sequeira (2011).
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dummy variable signalling if the shipper is a large firm (defined as having more than 100 employees);

dummy variables defining the product as perishable, a consumer good or an agricultural product;

the value of the shipment; temperature controls including the maximum temperature registered the

day the shipment arrived and the deviation between the temperature registered the day of arrival

and the average monthly temperature; temperature controls interacted with the perishable dummy;

the baseline tariff level at the beginning of the study (2007); as well as product fixed effects at

the level of the 4 digit harmonization code pi and year fixed effects αt. We include higher order

polynomials (quadratics) for the baseline tariff level and the value of the shipment.

Tariff evasion can take place through the misrepresentation of import prices (underinvoicing) or

through the misclassification of goods into lower tariff categories. A growing literature has tested

the hypothesis that certain types of products without fixed prices may be more prone to corrupt

practices due to the difficulty in assessing the tariff duties that are due. Honest customs officials

find it more difficult to detect an invoice stating an incorrect price while corrupt customs officers

have a plausible excuse for why they did not detect any underinvoicing. We follow the classification

conventionally used in the trade literature to identify differentiated products as those that lack a

reference price in the market (Rauch 1999). Examples of differentiated goods are clothes and cars,

while non-differentiated goods could be oil or wheat. Several studies on tariff evasion have resorted

to this classification in the past, but have found mixed results. Fisman and Wei (2004) failed to

find a significant relationship between differentiated gods and tariff evasion whereas Javorcik and

Narciso (2007) and Mishra et al (2007) find that the trade gap is more responsive to the tariff level

for differentiated products. We test this hypothesis in our data by including a dummy variable in our

specification that equals 1 if the product is differentiated and 0 otherwise. Rauch’s classification is

at the 4-digit SITC level, which we match based on the concordance in Feenstra (1996). Standard

errors are clustered at the level of the product’s 4 digit harmonization code to allow for within

product type correlation across time, while accounting for this coarser industry classification.
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We then augment the model by interacting the tariff level with year dummies:

αi + pi + αt + β1tLogTariff Leveli ∗ Y eart + φtXi + εi (2)

with β1t denoting year-specific coefficients. The difference between βt and βt+1 tells us how tariff

levels affected bribe payments in years 2008 and 2011 relative to 2007. Xi denotes the same vector of

product and shipper characteristics as in equation (1) but φt now represent year-specific coefficients.

IV.2 Differences-in-Differences

To investigate whether the relationship between tariff levels and corruption is causal we adopt a

standard difference-in-differences framework applied to the same pooled cross-section of shipments

tracked in 2007, 2008 and 2011. We being by identifying products in our sample that changed tariff

category in 2008 and 2011.

To estimate the impact of falling in a tariff category that changed during this period on bribe

payments our dependent variables are again a binary variable that equals 1 if a bribe was paid

and 0 otherwise, and the amount of bribe paid, for each shipment in our sample. The first vector

of independent variables includes our main difference-in-differences estimator, the main effects of

being in tariff change categories in 2008 and 2011, as well as key controls:

γ1Tariff ChangeCategory in 2008i ∗ Y ear 2008 +

γ2Tariff ChangeCategory in 2011i ∗ Y ear 2011 + β2Baseline Tariff +Xi + εi (3)

In the base model, we consider binary treatment variables equalling 1 if the product falls under

a tariff category that changes in 2008 or 2011 and 0 otherwise. The coefficients of interest are γ1

and γ2, capturing the difference in the probability of paying a bribe for products that changed tariff

level, before and after each tariff change took place, relative to products that did not experience
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any change in tariffs throughout the period under analysis. We also include in the base model the

product’s initial tariff level (in 2007), all double interactions and main effects, plus the same vector

of product, shipment and firm-level characteristics used in equation 3, including the log tariff level.

We then augment the base model to include the triple differences estimator, interacting the main

treatments, the year of the treatment and an indicator of the baseline tariff level of each product

in our sample.

γ3Tariff ChangeCategory in 2008i ∗ Y ear 2008 +

δ1Tariff ChangeCategory in 2008i ∗Baseline Tariffi ∗ Y ear 2008 +

γ4Tariff ChangeCategory 2011i ∗ Y ear 2011 +

δ2Tariff ChangeCategory in 2011i ∗Baseline Tariffi ∗ Y ear 2011 +

β2BaselineTariff +Xi + εi (4)

where δ1 and δ2 are the triple differences coefficients, which capture the potentially differential

effect of being in a tariff category that changed tariff level, for products that started at a high tariff

at baseline.

Finally, we change our specification to replace the binary treatment variable with a continuous

treatment variable that captures the percentage point decline in tariffs experienced by each product.

The rest of the specification is unchanged.

IV.3 Discussion of Results

Table 3 reports the first set of results on the determinants of the probability of paying a bribe

between 2007 and 2011. The coefficient on the tariff level regressor is insignificant in columns (1)

and (2), (4) and (5) (equation 1), which represent the base model with log tariff rate as the main

regressor, suggesting no relationship between tariff levels and bribe payments. A closer look at

the year-specific coefficients in columns (3) and (6) reveal however that the relationship may be
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non-linear, with important shifts taking place in 2008 and 2011, before and after the tariff changes.

This is reflected in a positive coefficient on the amount of bribe paid in 2007, a negative coefficient

in 2008 -right after the main change in tariff levels- and finally, a statistically negative coefficient

in 2011. In column (3) we have a similar pattern driving the probability of paying a bribe, though

the results are not as precise.

Table 4 presents the simple differences in means in the probability of paying a bribe and in

the amount of bribe paid in 2008 and 2011 for different types of products. We detect an across

the board decline in the probability of paying a bribe for all products during this period, but a

stronger effect for products that experienced a tariff change. The results on the amount of bribe

paid are however less clear. The amount of bribe paid appears to decline following the first tariff

change but by 2011, we observe no statistically significant difference in bribe amounts from baseline

(2007). This suggests that despite the lower overall number of bribe transactions, average bribes

per transaction appear to have increased.

We then exploit variations across products and years in a differences-in-differences framework

with full controls to provide further evidence that the non-linearities observed in Table 3 are driven

by the exogenous tariff changes. Column (1) in Table 5 represents a linear probability model, with

the differences-in-differences estimate revealing that the tariff change in 2008 is associated with a

significant (0.89 point estimate) drop in the probability of paying a bribe. Before and after the main

tariff change, it became differentially less likely that a shipment of a product experiencing a tariff

reduction would pay a bribe. This change is statistically significantly different from zero, providing

strong evidence that the tariff change discouraged public officials from engaging in bribe extraction

for tariff evasion for these products. The result is robust to the inclusion of interactions between

the year dummies and the covariates of interest. The second tariff change, which affected a much

smaller subset of shipments in our sample, is nonetheless associated with a (0.53 point estimate)

reduction in the probability of paying a bribe. We find no support in the data that shipping an

agricultural, consumer or differentiated good led to a higher probability of paying a bribe. We
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find that goods that were pre-inspected at origin to determine their value and tariff rate are 3%

less likely to pay a bribe, even more so after the tariff change though this result is unstable across

specifications.

Columns (3) and (4) present the results for the triple differences estimation. In column (3)

we find that the difference-in-differences estimate remains negative and significant, and the triple

differences estimate reveals that products that started from higher tariff levels at baseline (in 2007)

experienced a more significant drop (an additional 2 and 5 percentage point drops in 2008 and 2011,

respectively) in the probability of paying a bribe relative to products with a low tariff at baseline.

The interaction of baseline tariff with the year dummies also provides evidence that products that

remained at a higher tariff level had a higher probability of paying a bribe in 2008, right after the

tariff change, but that this probability declined slightly in 2011. One possibility is that officials

continue to target private agents who were previously paying more bribes for tariff evasion, as their

willingness to pay may be higher and the costs of negotiating repeated bribes lower.

Table 6 presents the results on the determinants of the amount of bribes paid. We find that the

point estimates for the difference-in-differences and the triple differences estimators are less precise

than in Table 5 though they are still negative, suggesting that products changing tariff levels in 2008

and 2011 experienced a reduction in the amount of bribes paid. In columns (1) and (2) we also find

that certain product and shipment characteristics are associated with higher bribes: conditional on

paying a bribe, differentiated products pay on average 31% higher bribes and cargo subject to pre-

inspection at origin tend to pay on average 20% lower bribes. These results are not however robust

to the inclusion of the interaction terms between the treatment variables, year dummies and the

remaining co-variates. In column (3), we test that our results are robust to a change in specification

that takes into consideration the count nature of our outcome variable. Given over dispersion in

the data, we adopt a negative binomial model and find that the results are even stronger.

In columns (4) and (5) we find that the difference-in-differences estimate is negative and sig-

nificant at conventional levels and the triple differences estimate reveals that products with high
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tariffs at baseline experienced 11% lower bribes in 2008 and 39% lower bribes in 2011, relative to

products that remain tariff-free throughout the period under analysis. Finally, we control with a

quadratic polynomial for any non-linearity in the relationship between tariff levels and corruption,

or between corruption and the value of the shipment, though neither of these coefficients are sta-

tistically significant.

In Table 7 we replace our binary treatment dummy with a continuous treatment variable, cap-

turing the percentage point reduction in tariff levels that occurred in 2008.6 Results using the

linear treatment variable are broadly consistent, though less precise, than in the case of a binary

treatment. Column (1) reveals that products that experienced a higher reduction in tariff rates are

associated with a lower probability of paying a bribe than products that experienced no change in

tariff levels. This effect is however small in magnitude (0.5%) and is not robust to the inclusion of

the full set of interactions (column 2).

IV.4 Substitution and Income Effects

Our results so far suggest important non linearities in the relationship between tariff levels and

overall levels of corruption. We now turn to how the impact the tariff reduction may have had in

displacing corruption into different types of products or different phases of the clearance process.

A closer look at tables 3 through 7 reveals that there are important substitution effects at play.

In columns (3) and (4) in tables 5 and 6, and columns (4) and (5) in table 6, we find that products

with high baseline tariffs that remained in the high tariff category experience a statistically signifi-

cant higher probability of paying a bribe in 2008 (the double interaction).

We then investigate the relationship between changes in tariff rates and changes in the pattern

of bribe recipients and in the reasons for bribe payments(see table 8 for summary statistics). The

most striking result is captured by Figure 2, showing a clear substitution effect through which

customs officials move from focusing primarily on tariff evasion prior to the tariff reduction, to

6The tariff change in 2011 only affected a small subset of products with less significant tariff reductions so we
restrict our analysis to changes that occurred in 2008.
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extracting bribes through other means. The most frequently cited reason for a bribe payment went

from tariff evasion in 2007 to selling “speed” in the clearance queue given irregularities with the

clearance documentation (real or fictitious), or allowing the cargo to skip the scanning process.

As congestion levels and clearing times remained fairly stable across this period, this represents a

clear move from collusive forms of corruption (tariff evasion) to coercive bribe extraction. These

results therefore suggest two types of substitution effects triggered by the reduction in tariffs: a

move towards extracting more bribes from products that remained in the high tariff category, and a

move towards adopting alternative bribe extraction methods targeting products that experienced a

tariff change, which had already signalled a high willingness (and ability) to pay bribes. A straight-

forward revealed preference argument suggests that this shift is potentially suboptimal for customs

officials, relative to the possibility of extracting bribes solely based tariff evasion schemes.

We identify two additional types of direct and indirect income effects triggered by tariff liberal-

ization. The first direct income effect translates into a shift in the recipients of bribe payments from

customs to other public officials. Before the tariff change, the overwhelming majority (94%) of bribe

payments were made to customs officials as shown in Table 8. We are unable to test whether this

is a demand driven income effect, as other agents are aware of the surplus created by the reduction

in tariff levels, or if this is supply driven, as firms and clearing agents continue to earmark budgets

towards facilitating the clearance process and, given the reduction in tariffs, now have more liquidity

to make payments at other stages of the clearing process. We then detect a second unintended and

indirect income effect of the tariff change: it allowed clearing agents to capture some of the surplus

from the reduction in tariff rates. Between 2008-2011, we recorded the first set of cases in which

the clearing agent would report to their clients that the cargo was retained in customs or at other

stages of the clearing process, in order to justify the payment of a fictitious bribe, which was then

pocketed by the clearing agent himself. Because of the structure of the market in which firms rely

on clearing agents to make all bribe payments and helm the clearing process, this “bribe” can easily

be captured by the clearing agent without the awareness of the client firm. After the tariff change,
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the percentage of payments made to customs officials declined to 63%, with an increase in payments

appropriated by clearing agents to 13%, and of 19% to other border officials. Taken together, these

results suggest that while the tariff reduction is associated with an overall decline in the probability

of paying a bribe, this decline is partially offset by an increase in the average amount of bribe paid

(conditional on a shipment having to pay a bribe), an increase in other forms of corruption both

within customs and among other border officials, and finally an increase in the clearing agents’

ability to appropriate part of the surplus generated by the bribe reduction. Figure 3 illustrates

these two trends: a shift of bribe payments from customs to other port officials, and a second shift

from payments to customs officials or other port operators to clearing agents. While our data do

not allow us to completely understand how the clearing agents capture part of this surplus, one

possible reason is that firms have limited knowledge of the exact nature and distribution of clearing

costs, becoming accustomed to fixed “budgets for bribes” (Ahn 2009). This may have generated

opportunities for clearing agents to appropriate part of the reduction in the bribes that occurred

due to the tariff change, going undetected as long as it remained within the original bribe budget

of each firm.7

To verify that these shifts in the patterns of bribes paid are causally driven by changes in tariff

levels, we restrict our analysis to the sample of bribe payments and estimate equations (1) and (2)

placing as our dependent variable a binary outcome equalling zero if the bribe paid is collusive (for

tariff evasion or to jump a queue) and one if the bribe paid is coercive, without any element of

rent-sharing between the public official and the private agent. We also focus mostly on the tariff

change that occurred in 2008 and include in our specification the interaction defining the impact of

the tariff change on products that change tariffs in 2008 and the year dummy 2011 (tariff change

category in 2008 * year 2011). The goal is to detect any trends in payments by these products across

time. Table 9 displays the results. The positive sign and statistical significance of the difference-in-

difference estimate (tariff change category * year 2008) confirms that conditional on paying a bribe,

7In ongoing work, we have confirmed very low levels of firm awareness of the nature and distribution of actual
clearance costs and of the exact nature of bribe payments for the clearance of goods.
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products that changed tariff level had a significantly higher probability of paying a coercive bribe

than a collusive one after 2008 (with a point estimate of 0.69), particularly those that had started

at baseline with higher tariff levels. In 2008, we also observe that the average amount of bribe paid

for products that experienced the tariff reduction was lower. However, by 2011, this trend appears

to have been reversed. The hypothesis that the tariff change led to zero change in the average

amount of bribes paid cannot be fully rejected. While the amount of bribe per transaction declined

in 2008, by 2011 it had already increased. This appears to be driven mostly by an increase in bribe

payments to other officials along the clearance chain.

These results are consistent with the theoretical predictions: displacement responded positively

to the size of the rents threatened by the tariff change as it was more pronounced for products that

went from being a high tariff to a low tariff good(particularly for those starting at higher tariff lev-

els) and it was driven by the relative fixed and variable costs of different bribe extraction methods.

Customs officials continued to extract bribes for tariff evasion for goods that remained in the high

tariff category but switched to extracting bribes through alternative methods for products that ex-

perienced a significant decline in tariff rates. A revealed preference argument can substantiate our

assumption that fixed and variable costs are lower for bribe extraction through tariff evasion than

for other coercive methods of bribe extraction. The results are also consistent with the predictions

in the Shleifer and Vishny model (1993) as the tariff change induced a shift from centralized to

decentralized forms of bribe-taking, resulting in an increase in bribes per transaction but a decline

in total amount of bribes paid. This trend is made clear in Figure 4. Taken together, the shift

from centralized to decentralized corruption and from collusive to coercive forms of corruption can

potentially represent important sources of inefficiency.

V Robustness Checks

As in any difference-in-differences estimation, the validity of our results hinges on the key identifying

assumption that corruption trends would have been similar for products that changed tariffs and
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products that remained in the same tariff grouping, in the absence of the tariff change. To investigate

this assumption further, ideally we would observe corruption patterns for both sets of products for

several years, prior to the tariff changes that took place in 2008 and 2011. Since data on overall

corruption are not available for this period, we resort to an indirect measure of corruption in the

clearance of goods that has been commonly used in the literature: the trade gap between declared

exports from sending countries and declared imports from receiving countries (Bhagwati, 1964,

Fisman and Wei 2004, Javorcik and Narciso 2007). While this measure can only capture corruption

related to tariff evasion and smuggling, prior to the tariff changes in 2008 and 2011, tariff evasion

appeared to be the most common form of corruption in our setting. To avoid any bias introduced

by differential reporting capacity across trading partners, we focus on trade between Mozambique

and its main trading partner, South Africa. South Africa is likely to have much higher reporting

capacity than Mozambique and accounts for a significant portion of all Mozambican trade. For this

type of trade, tariff changes took place in 2007, 2008 and 2011 as illustrated in Figure 1.

We observe reported exports and imports from 2006 until 2010 both measured in terms of the

value and volume of trade (quantities), using data from the UN Comtrade Database. We identify

four categories of products: products under category A which experienced a change in tariffs in

2007; products in category B, which experienced a change in tariffs in 2007 and 2008; products

in category C1, which experienced a change in tariffs in 2009; and finally, products in category

C21-23, which only experienced a tariff change in 2011. Figures 5 and 6 reveal trends in the trade

gap for each product category, measured in quantities and values of trade. A concern with our

identification strategy would be that an anticipation effect could lead customs agents to increase

bribe extraction from a given product category immediately before a change in tariffs takes place,

particularly since these tariff changes were in principle well-known in advance. This could have

led us to overestimate the elasticity of bribe payments to changes in tariffs reported in section IV.

Figures 5 and 6 do not suggest that this is a real concern: there is no spike in tariff evasion for

any product in our sample before a change in tariff levels, and we detect a clear parallel trend
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across both treatment and control products when we isolate the 24 months preceding the change

in tariffs for products in categories C21-23, as shown in Figures 7 and 8. Figures 9 and 10 show

the elasticity of the trade gap measured in values and quantities relative to tariff levels. Table 10

shows the comparison between the elasticities of tariff evasion to tariff levels computed with the

secondary trade data relative to the elasticities estimated with the primary data collected in this

study. Elasticities vary significantly between 2006 and 2010 when we use the secondary trade data

(see Figures 10 and 11) and while the point estimate of the elasticities for 2008 and 2011 differ from

the elasticities computed with the primary bribe data, the confidence intervals overlap.

Our estimation also depends on the assumption that our error terms are uncorrelated with our

measurement of bribes. This would be violated if for instance our measure of bribes in each year

between 2007-2011 came from very different samples of products. The pattern of bribe payments

observed would then be driven not by the tariff reduction but by changes in the composition of

shipments in our sample. In particular, it is possible that the composition of the treatment and

control groups change in response to the treatment, namely that importers begin to import more of

a certain type of product following each tariff change. In a difference-in-differences framework, this

sort of treatment-induced change could bias our estimates. We test for this hypothesis directly in

our data. Table 11 shows the p-values for a test of means for important product and shipment level

characteristics for each year in our sample. For the most, we fail to reject the hypothesis of equality

of means for important variables like the value and size of the shipment. Trade volumes for products

before and after the tariff change using the UN Comtrade data also does not suggest significant

changes in volumes traded driven by changes in tariff rates. While this result is reassuring for our

identification strategy, it is nevertheless puzzling: one may have expected that the change in tariff

rates would have induced a change in the composition of imports as well. Assuming that we are

indeed capturing a random sample of shipments in our tracking study, these changes should be

reflected in our sample as well. While we are unable to fully explain this result, possible reasons

behind it could be the slow adjustment of firms’ sourcing strategies or the poor enforcement of tariff
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payments due to significant tariff evasion even prior to the tariff change. Lack of enforcement may

drive the apparent low responsiveness of changes in volumes or values of imports to changes in tariff

rates.

VI Conclusions

In this paper we investigate how corrupt officials respond to important policy reforms that alter

their ability to adopt different types of bribe extraction methods. We exploit an exogenous varia-

tion in tariff levels that took place between 2007-2011 and an unusually rich and original dataset

of bribe payments at different borders in a major transport corridor in Southern Africa. Our data

allows us to identify how bribe patterns vary across tariff levels, across products, across time and

across different phases of the process of clearing goods.

Motivated by theories of crime displacement and behavioral responses to changes in tax levels,

we analyze the direct and indirect effects of the tariff change in the levels and patterns of cor-

ruption. While we find an important overall reduction in the probability of paying a bribe after

the tariff reduction takes place, we also find that these results are partially offset by two types of

substitution effects and two types of direct and indirect income effects. The first substitution effect

is a mechanic decline in the method of extracting bribes in exchange for tariff evasion, and a dis-

placement of corruption to alternative forms of bribe extraction by customs officials, such as citing

irregularities with clearance documentation (real or fictitious). As predicted by theory, displace-

ment was greatest for products with higher tariff rates, consistent with the existence of fixed costs

of switching to alternative methods of bribe extraction. The second substitution effect translates

into an increase in the probability of products that remained in a high tariff category of paying a

bribe to partially compensate customs officials for the shortfall in tariff revenue. We also identify

an indirect income effect as we observe that clearing agents, the shipping intermediaries making all

formal and informal payments to clear goods on behalf of their client firms, are able to capture part

of the surplus generated by the tariff reduction. Since firms are likely to be ill-informed about the
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actual distribution of bribes across the clearing process and are accustomed to working with specific

budgets for bribes, clearing agents can exploit this asymmetry of information to appropriate part

of the former bribes.

The immediate implication of these results is that the elasticity of tariff evasion to changes in

tariff levels is insufficiently rich to capture important aspects of the behavioral response to changes

in bribe extraction opportunities. Understanding the “anatomy” of the behavioral response to

changes in tariff levels (Slemrod 1996) is however critical as these behavioral responses can be sub-

stantial and represent important sources of economic inefficiency.

While our results confirm previous findings in the literature on the positive relationship between

tariff levels and tariff evasion, they also suggest that any reduction in tariffs may not yield the

expected reduction in corruption in the clearing process due to important substitution and income

effects. Our findings also illustrate the importance of understanding the type of corruption firms and

other agents engage in when accessing a public service, and how different types of corruption can

be associated with different sources of inefficiency. Finally, our study highlights the importance of

accounting for potential displacement effects that can at best dampen the returns to anti-corruption

policies, and at worst lead to more distortionary, more costly and less efficient forms of extracting

bribes. In fact, it is possible that the erosion in the tariff-defined bribe base of public officials in

our example is suboptimal: slightly higher tariff rates could have resulted in a more efficient, and

less distortionary pattern of bribes in the long run. The implications of these shifts across different

types of corruption for firms will remain the subject of future research.

27



VII References

Allingham, Michael and Agnar Sandmo. 1972. “Income Tax Evasion: A Theoretical Analysis.”,
Journal of Public Economics, Issue 1 (November): pp. 323338.

Anh, Tran. 2011. “Can Regulations Reduce Corruption? Evidence from the Internal Records of a
Bribe-Paying Firm”. mimeo.

Van Dunem, John and Channing C. Arndt (forthcoming) “Estimating the Elasticity of Evasion”Journal
of Development Studies

Ayres, Ian and Steve Levitt. 1998. “Measuring Positive Externalities from Unobservable Victim
Precaution: An Empirical Analysis of Lojack”, Quarterly Journal of Economics, 113:1, pp 43-77

Bhagwati, Jagdish. 1964. “On the Underinvoicing of Imports.” Bulletin of Oxford University In-
stitute of Economics and Statistics, Issue 26, (November): pp. 389397.

Barnett, Julie.1998. “Sensitive questions and response effects: an evaluation”, Journal of Manage-
rial Psychology, Vol. 13, Issue: 1/2, pp.63 - 76

Bradburn, N.M., Sudman, S. .1979. Improving interview method and questionnaire design. San
Francisco: Jossey-Bass Publishers

Bout and Roy. 2010. “Trade Protection and Tax Evasion: Evidence from Kenya, Mauritius and
Nigeria”, Journal of International Trade and Economic Development, forthcoming.

Burgess, R. and Stern, N. Taxation and Development, Journal of Economic Literature, vol. 31(2),
pp. 762-830, 1993.

Chaiken, Jan, Michael Lawless and Keith Stevenson. 1974. The Impact of Police Activity on Crime:
Robberies on the New York City Subway System, New York City: Rand Institute

Cowell, F. A. and J. P. F. Gordon. 1989. On becoming a ghost: Indirect tax evasion and govern-
ment audit policy.

Cremer, H. and F. Gahvari. 1993. “Tax evasion and optimal commodity taxation,” Journal of
Public Economics 50, pp. 261-275

Gatti, Roberta. 1999. Corruption and trade tariffs, or a case for uniform tariffs, World Bank Policy
Research Working Paper number 2216

Gauthier, B. and Gersovitz, M. 1993. Revenue erosion through exemption and evasion in Cameroon,
Journal of Public Economics 64, pp. 407-424, 1997

28



Cowell, Frank, Ralph Bayer and Carlo Fiorio. 2002. “Tax Evasion and Firms”, STICERD mimeo.

Di Tella, Rafael and Ernesto Schargrodsky. 2004. “Do Police Reduce Crime? Estimates using the
allocation of Police Forces after a terrorist attack”, American Economic Review, 94:1, pp 115-133

Dutt, Pashun and Daniel traca. 2010. “Corruption and Bilateral Trade Flows: Extortion or Eva-
sion” Review of Economics and Statistics, November 2010, Vol. 92, No.4

Fiorentini, Guido and Samuel Peltzman (Eds.), The economics of organised crime, pp. 185.196.
Cambridge, London: Cambridge University Press and CEPR

Fisman, Raymond and Jakob Svensson. 2007. “Are corruption and taxation really harmful to
growth? Firm-level evidence”, Journal of Development Economics, 2007, vol. 83 (1), pp. 63-75

Groves, Robert. 1989. Survey Errors and Survey Costs, New York: John Wiley and Sons, 1989

Hesseling, Rene. 1994. “Displacement: A Review of the Literature” in Ronald V Clarke (Ed.)
Crime Prevention Studies, 3 (Monsey, NY: Criminal Justice Press

Javorcik, Beata S. and Gaia Narciso. 2007. “Differentiated products and evasion of import tariffs,”
Policy Research Working Paper Series 4123

Krueger, A. O .1974. “The Political Economy of the Rent-seeking Society” American Economic
Review, 64 (June), pp. 291-303

Lee, Raymond .1993. Doing Research on Sensitive Topics, London: Sage

Levitt, Steve. 1998. “Why do Increased Arrest Rates Appear to Reduce Crime: Deterrence, Inca-
pacitation, or Measurement Error?”, Economic Inquiry, 36. pp 353-372

Marelli, M. 1984. On indirect tax evasion. Journal of Public Economics, 25, pp 181-196

Marelli, M. and R. Martina. 1988. “Tax evasion and strategic behavior of the Firms, Journal of
Public Economics 37, pp 55-69.

McPheters, Lee, Robert Mann and Don Schlagenhauf. 1984. “Economic Response to a Crime
Deterrence Program: Mandatory Sentencing for Robbery with a Firearm”, Economic Inquiry, 22:4,
pp 550-570

Mishra, Prachi, Arvind Subramanian and Petia Topalova. 2007. “Policies, Enforcement, and Cus-
toms Evasion: Evidence from India”. IMF Working Paper.

29



Panagariya, Arvind. 1996. “The Economics and Politics of Uniform Tariffs”, mimeo

Pritchett, Lant and Getta Sethi. 1994. “Tariff Rates, Tariff Revenue, and Tariff Reform: Some
New Facts.” World Bank Economic Review, Issue 8 (January): pp 116.

Rauch, James.1999. “Networks versus Markets in International Trade” Journal of International
Economics vol.48, pp. 7-35

Reppetto, Thomas. 1976. “Crime Prevention and the Displacement Phenomenon”,Crime and Del-
iquency, pp 166-177

Schelling, Thomas. 1956. “An Essay on Bargaining” The American Economic Review, vol. 46, No.
3, pp. 281-306

Sequeira, Sandra (forthcoming) “Advances in Measuring Corruption in the Field”, eds Danila Serra
and Leonard Wantchekon, New Advances in Experimental Research on Corruption, Emerald Pub-
lishing

Sequeira, Sandra and Simeon Djankov. 2011. ‘‘Corruption and Firm Behaviour: Evidence from
African Ports’ ’, STICERD, London School of Economics.

Turner, CG, L. Ku, S. M. Rogers, L. D. Lindberg, J.H.Pleck, F.L.Sonenstein. 1995. “Adolescent
Sexual Behaviour, Drug Use and Violence: Increased Reporting with Computer Survey Technol-
ogy’, Science, vol. 280, pp.867-873

Waterton, Jennifer and John Duffy. 1984.“A Comparison of Computer Interviewing Techniques
and Traditional Methods in the Collection of Self-Report Alcohol Consumption Data in a Field
Survey”, International Statistical Review, Vol. 52, No. 2 (Aug., 1984), pp. 173-182

Weinrott Mark .R and Maureen Saylor. 1991. “Self-report of crimes committed by sex offenders”,
Journal of Interpersonal Violence; 6: pp. 286-300

Yang, Dean. 2008. “Integrity for Hire: An Analysis of a Widespread Customs Reform” Journal of
Law and Economics , Vol. 51, No. 1, pp. 25-57

Yang, Dean. 2008. “Can Enforcement backfire? Crime Displacement in the context of customs
reform in the Philippines”, Review of Economics and Statistics, vol. 90, n. 1, pp 1-14

Virmani, A. 1989. “Indirect tax evasion and production inefficiency”Journal of Public Economics
39, pp223-237

30



VIII Appendix

We adapt a standard model discussed in Yang (2008) to illustrate the determinants of the dis-

placement of corruption following policy reforms and we follow Saez et al (2010) to illustrate the

importance of behavioral responses to changes in taxes on evasion. Let there be many identical cus-

toms officials each overseeing at capacity the clearance of a fixed amount of products. The customs

agent needs to decide which bribe extraction method to use and the bribe incidence rate γ1, the

fraction of goods that the official will stop and attempt to extract a bribe from. The bribe revenue

function for method 1 of tariff evasion is given by:

br1 ≡ γ1τM − c1γ
2
1 − F1 (5)

where τ is the tariff rate and M represents the volume of overall imports. Customs officials face

both fixed and variable costs for each method of bribe extraction. Fixed costs F1 can represent the

costs of reaching an agreement with private shippers. Variable costs c1 include the increasing risk

of detection as bribes increase in size or in frequency. The customs’ official selects an extraction

rate γ1∗ to maximize:

γ1∗ =
τM

2c1

(6)

Alternative methods of bribe extraction are also available. Let’s consider a method 2 of bribe

extraction, which has in principal higher fixed and variable costs than the previous method and

does not depend on tariffs. The bribe revenue function is now given by:

br2 ≡ γ2M − c2γ
2
2 − F2 (7)
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and γ2∗ is given by

γ2∗ =
M

2c2

(8)

Whether the overall share of goods targeted for bribe extraction increases or decreases depends

on the tariff level and on the difference in variable costs between methods 1 and 2. The customs’

official switches from method 1 of tariff evasion to method 2 when:

br1∗ < br2∗ (9)

which implies that:

τM < 2

√√√√(F1 − F2)
1

c1− c2
τ2

(10)

The theoretical prediction from this model is straightforward: the public official will switch from

method 1 to method 2 of bribe extraction when the potential bribe revenue from tariff evasion is

lower than a critical threshold that is given by the relationship between fixed and variable costs

across methods. The extent of displacement is therefore bounded by the tariff change and the

relative magnitude of variable costs of alternative methods. If c1 increases, it will be easier to

satisfy the inequality and therefore the official is more likely to shift to method 2. If c2 increases,

the inequality is harder to satisfy and the official is less likely to shift to method 2.In this particular

setting, we assume that F1 < F2 to reflect the lower costs of setting collusive bribes but c1 > c2

need to cover up the theft resulting from tariff evasion.

To better understand the magnitude of the behavioral responses to a tariff change we adapt

a model developed in Saez et al (2010). A tariff change in the amount dτ can have two effects

on overall bribe revenue. First, there is a “mechanical” decrease in bribe revenue since now the
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tariff duties that shippers want to avoid are considerably smaller. The mechanical effect is given

by dm ≡ dMdτ < 0. This mechanical effect is the drop in bribe revenue from selling tariff evasion,

absent any behavioral response. It depends on the magnitude of the tariff decline and in the

proportion of high tariff goods.

But under the conditions discussed above, the drop in tariff rate can also trigger a behavioral

response on behalf of the public official who tries to find alternative methods of bribe extraction

to offset the loss in bribe revenue. The change in bribe revenue due to this behavioral response is

given by: dB ≡ −eM dτ
τ
> 0, where M is now the proportion of goods that originally had a positive

tariff rate, and e is the elasticity of tariff evasion to tariff rates (e = ∂b
∂τ

τ
b
).

Summing the mechanical and the behavioral effects, we obtain the total change in bribe revenue

due to the tariff change: dT = dm+dB = Mdτ − eM dτ
τ

which is equal to dT = dM [1− 1
t
ea]dτ and

a = M
dM

. This formula shows that the fraction of bribe revenue extracted via alternative methods

following changes in opportunities for selling tariff evasion, the second term in the square bracket

expression, is a simple function increasing in the elasticity of tariff evasion and in the proportion

of goods that used to be in the high tariff group, but decreasing in the average tariff level τ .

This captures the intuition that bribe extraction by selling tariff evasion is the preferred extraction

method of customs officials, but also the possibility of stickiness in bribe payments even after the

tariff change if customs officials perceive as targets shippers of previously high tariff goods who may

continue to have a high willingness to pay a bribe as well as those who remain in the high tariff

group.

We now extend this model to include income effects triggered by the change in tariffs. If we

assume that a fraction b2 < 1 of bribes that was previously paid for tariff evasion is shifted to other

stages of the clearance process, the behavioral response becomes: dB = −eM dτ
τ

+ eM dτ
τ
b2, and the

effect of a tariff change on bribe revenue for the customs official is given by: dT = dM [(1− 1−b2
t
ea)]dτ .

The total change in bribe revenue driven by a behavioral response is now also decreasing in the

share of bribes paid to other officials along the clearance chain. This result captures the intuition
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behind the canonical Shleifer and Vishny (1993) model in which corruption levels depend on market

structure: an increase in competition for bribes along a string of complementary monopolies in the

public service delivery process is associated with higher bribes per transaction but lower overall

bribes.
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IX Figures

Figure 1: Changes in Nominal Tariffs in 2008 and 2011 for products originating in South Africa
and the Rest of the World.
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Figure 2: Changes in the reason for bribes payments before and after the change in tariff levels.

Figure 3: Changes in the reason for bribe payments across different types of officials involved in the
clearing process.
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Figure 4: Changes in overall bribe payments and average bribes per transaction.

Figure 5: Trade Gap in Quantities for all products between 2006 and 2011. The vertical black lines
represent a tariff change year for products in category A, B and C1
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Figure 6: Trade Gap in Values for all products between 2006 and 2011. The vertical black lines
indicate a tariff change year for products in category A, B and C1

Figure 7: Trade Gap in Quantities versus Trade Gap measured in Values for all products between
2006 and 2010.
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Figure 8: Trade Gap in Values for Treatment Products (which changed tariff in 2011) and Control
Products (which changed tariffs in 2008).

Figure 9: Trade Gap in Quantities for Treatment Products (which changed tariff in 2011) and
Control Products (which changed tariffs in 2008).
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Figure 10: Annual coefficients from regressing the Value Trade Gap on the Log Tariff Rate interacted
with year dummies.

Figure 11: Annual coefficients from regressing the Quantity Trade Gap on the Log Tariff Rate
interacted with year dummies.
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X Tables

Table 1: Monitoring Experiment

Differences in Means Monitored Not Monitored P-value

Probability of Paying a Bribe 2% 9% 0
Amount of Bribe Paid (USD) 389 774 0.47
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Table 2: Monitoring Experiment

LPM LPM OLS OLS
Bribe Paid Bribe Paid Bribe Amount Bribe Amount

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

Monitored Shipment -0.07** -0.14*** -0.34** -0.75*
(0.03) (0.024) (0.15) (0.11)

Controls
Agricultural Product No Yes No Yes
Value of Shipment No Yes No Yes
Tonnage of Shipment No Yes No Yes
Differentiated Product No Yes No Yes
Temperature Controls No Yes No Yes
Temperature Controls *Perishable Product No Yes No Yes
Perishable No Yes No Yes
Tariff Level No Yes No Yes
Non Containerized Shipments No Yes No Yes
Large Client Firm No Yes No Yes
Consumer Products No Yes No Yes
Terminal No Yes No Yes
Clearing Agent No Yes No Yes
Pre-Inspected at origin No Yes No Yes
Month Arrival No Yes No Yes
Day of the week arrival No Yes No Yes
Observer Code No Yes No Yes

Observations 1,301 717 1,302 750
F Test 6 17.6 5.14 16.87
Adjusted R2 0.02 0.02 0.02 0.02

a
Sources: Tracking Study.

b
NOTES: In columns (1) and (2) the dependent variable equals 1 if a bribe was paid and 0 otherwise, while in columns (3) and (4) the

dependent variable corresponds to the log of the amount of bribe paid plus 1. Temperature Controls include the deviation from average

precipitation levels and average temperature levels on each shipment’s day of arrival. Differentiated Product corresponds to products without

a set international market price as conservatively defined in Rauch (1999). Pre-Inspected at origin corresponds to shipments subjected to

Pre-Shipment Inspection. Observer Code corresponds to the code of our observer who shadowed the clearing agent throughout the period of

the experiment. Standard errors are clustered at the 4 digit harmonization code grouping of each product.
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Table 3: Tariff Levels and Corruption

Dependent Variable Bribe Bribe Bribe Bribe Bribe Bribe
Paid Paid Paid Amount Amount Amount
(1) (2) (3) (4) (5) (6)

Log Tariff Level 0.0045 -0.001 0.0325 0.0510 0.0209 0.319**
(0.012) (0.007) (0.0213) (0.0720) (0.0448) (0.132)

Log Tariff Level * Year 2008 -0.0377 -0.363**
(0.0265) (0.158)

Log Tariff Level * Year 2011 -0.0406* -0.353***
(0.0207) (0.129)

Controls
Baseline Tariff Level Yes Yes Yes Yes Yes Yes
Baseline Tariff Level Squared Yes Yes Yes Yes Yes Yes
Clearing Agent Fixed Effects Yes Yes Yes Yes Yes Yes
Terminal Yes Yes Yes Yes Yes Yes
Product Fixed effects Yes Yes Yes Yes Yes Yes
Year Fixed Effects Yes Yes Yes Yes Yes Yes
Differentiated Products No Yes Yes No Yes Yes
Temperature Controls No Yes Yes No Yes Yes
Pre-Inspected Cargo No Yes Yes No Yes Yes
Large Shipper No Yes Yes No Yes Yes
Perishable Product No Yes Yes No Yes Yes
Consumer Product No Yes Yes No Yes Yes
Agricultural Product No Yes Yes No Yes Yes
Shipment Value No Yes Yes No Yes Yes
Shipment Value Squared No Yes Yes No Yes Yes
Observations 1,652 1,385 1,641 1,385 1,379 1,379
R2 0,674 0.82 0.66 0.82 0.80 0.804

a
Sources: Tracking Study.

b
NOTES: In columns (1) through (3), the dependent variable equals 1 if a bribe was paid and 0 otherwise. In columns (4)

through (6), the dependent variable corresponds to the log (bribe amount paid +1). Results are robust to the exclusion of

all the zeroes from the bribe amoutn variable. Standard errors are correlated at the level of the 4 digit grouping of product

harmonization codes. Results significant at *** 1%, **5% and *1%.
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Table 4: Simple Differences in Means

Years 2007 2008 Difference 2007 2008 and 2011 Difference

Panel A:
Probability of Paying Bribe (Pctg)

All products 53 26 -27*** 53 11 -42***
Tariff Change 55 28 -27*** 55 11 -44***
No Tariff Change 43 21 -22*** 43 9 -34***

Panel B:
Bribe Amount Paid

All products 300 176 -124*** 300 306 6
(26) (12) (29) (26) (63) (68.4)

Tariff Change 293 179 -113*** 293 366 73.33
(27) (14) (30) (27) (95) (98)

No Tariff Change 322 173 -149** 322 198 -124*
(60) (23) (65) (60) (22) (64)

Panel C:
Probability of Paying a Bribe

High Tariff to High Tariff 53 29 -24*** 52 11 -41***
High Tariff to Low Tariff 51 29 -22*** 50 12 -38***
Low Tariff to Low Tariff 49 19 -30*** 49 8 -41***

Panel D:
Bribe Amount Paid

High Tariff to High Tariff 405.8 172.9 -232.9 41 191.8 -214.02*
(700.2) (123) (158) (99.02) (24.39) (127.5)

High Tariff to Low Tariff 280 173.8 -105.8** 279.6 305.04 -25.5
(287) (113.3) (41.35) (24.006) (69.9) (62.8)

Low Tariff to Low Tariff 269 193.85 -75.15 269.34 449.5 180.2
(418.7) (111.4) (106.02) (51.5) (240.1) (182.1)

a
Sources: Tracking Study.

b
NOTES: Probability of Paying a Bribe in Panel A is displayed in percentages. We compare the probability of bribe payments and the amount

of bribe paid for two types of period: comparing the immediate impact of tariff reductions in 2008 and then the overall effects comparing the

baseline year of 2007 to the final year of 2011. Panels C and D display results broken down by the exposure of each product type to the direct

reduction in tariff rates: products that remained in the high tariff category throughout the period under analysis, products that went from being

in the high tariff category to the low tariff category in 2008 and products that remained in the low tariff categories throughout this period.

Results significant at *** 1%, **5% and *1%.
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Table 5: Differences in Differences: Determinants of Probability of Bribe
LPM LPM LPM LPM
DID DID 3DID 3DID

Dependent Variable Bribe Paid Bribe Paid Bribe Paid Bribe Paid
(1) (2) (3) (4)

Tariff Change Category in 2008 0.54* 0.49 0.97*** 1.21***
(0.3) (0.39) (0.04) (0.221)

Tariff Change Category in 2011 0.037* 0.005* -0.015 -0.036
(0.02) (0.03) (0.059) (0.049)

Tariff Change Category * Year 2008 -0.896** -1.01* -0.41*** -0.42
(0.428) (0.577) (0.112) (0.370)

Tariff Change Category * Year 2011 -0.518* -0.552** -1.012*** -1.012***
(0.29) (0.26) (0.025) (0.021)

Baseline Tariff * Tariff Change in 2008 * Year 2008 -0.022*** -0.028***
(0.0059) (0.008)

Baseline Tariff * Tariff Change in 20011 * Year 2011 -0.053*** -0.052***
(0.0019) (0.0018)

Tariff Change in 2008 * Baseline Tariff 0.00216* 0.0021*
(0.0012) (0.0012)

Tariff Change in 2011 * Baseline Tariff 0.052*** 0.052***
(0.0039) (0.0029)

Baseline Tariff * Year 2008 0.019*** 0.025***
(0.0055) (0.0066)

Baseline Tariff * Year 2011 -0.003** -0.0038**
(0.0014) (0.0017)

Controls
Baseline Tariff Yes Yes Yes Yes
Baseline Tariff2 Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes
Terminal Yes Yes Yes Yes
Log Shipment Value Yes Yes Yes Yes
Clearing Agent Yes Yes Yes Yes
Temperature Controls Yes Yes Yes Yes
Precipitation Control Yes Yes Yes Yes
Pre-Inspected Shipment Yes Yes Yes Yes
Large Firm Yes Yes Yes Yes
Perishable Product Yes Yes Yes Yes
Consumer Product Yes Yes Yes Yes
Agricultural Product Yes Yes Yes Yes
Product 4 digit harmonization code Yes Yes Yes Yes
Tariff Change 2008 *Covariates No Yes No Yes
Tariff Change 2008 *Covariates*Year 2008 No Yes No Yes
Observations 1,314 1,314 1,314 1,314
R2 0.801 0.807 0.812 0.818

a
Sources: Tracking Study.

b
NOTES: Dependent Variable equals 1 if a bribe was paid and 0 otherwise. LPM stands for Linear Probability Model. Columns (1) and (2)

represent the standard differences in differences framework and columns (3) and (4) represent the triple differences, interacting the treatment

variables (tariff change) with the tariff level at baseline. Standard errors are correlated at the level of the 4 digit grouping of product harmonization

codes. Results significant at *** 1%, **5% and *1%.
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Table 6: Differences in Differences: Determinants of the Amount of Bribe Paid

OLS OLS Neg. Bin OLS OLS
DID DID DID 3DID 3DID

Dependent Variable: Amount of Bribe Paid (1) (2) (3) (4) (5)

Tariff Change Category in 2008 2.55 2.56 2.07 5.23*** 5.93***
(1.855) (2.532) (1.290) (0.227) (1.117)

Tariff Change Category in 2011 0.268* 0.366* 0.682 -0.135 -0.211
(0.159) (0.213) (0.556) (0.314) (0.239)

Tariff Change Category * Year 2008 -4.285* -5.154 -2.447** -2.099*** -2.565
(2.564) (3.339) (1.041) (0.608) (1.986)

Tariff Change Category * Year 2011 -2.394 -2.624 -1.994* -5.526*** -5.529****
(1.860) (1.683) (1.199) (0.149) (0.149)

Baseline Tariff * Tariff Change in 2008 * Year 2008 -0.0876 -0.0907
(0.0654) (0.0661)

Baseline Tariff * Tariff Change in 2011 * Year 2011 -0.33*** -0.33***
(0.0580) (0.0600)

Tariff Change in 2008 * Baseline Tariff 0.01** 0.015**
(0.006) (0.007)

Tariff Change in 2011 * Baseline Tariff 0.33*** 0.33***
(0.061) (0.06)

Baseline Tariff * Year 2008 0.05 0.05
(0.07) (0.006)

Baseline Tariff * Year 2011 -0.03*** -0.04***
(0.009) (0.009)

Controls
Baseline Tariff Yes Yes Yes Yes Yes
Baseline Tariff2 Yes Yes Yes Yes Yes
Log Shipment Value Yes Yes Yes Yes Yes
Terminal Yes Yes Yes Yes Yes
Clearing Agent Yes Yes Yes Yes Yes
Temperature Controls Yes Yes Yes Yes Yes
Precipitation Control Yes Yes Yes Yes Yes
Pre-Inspected Shipment Yes Yes Yes Yes Yes
Large Firm Yes Yes Yes Yes Yes
Perishable Product Yes Yes Yes Yes Yes
Consumer Product Yes Yes Yes Yes Yes
Agricultural Product Yes Yes Yes Yes Yes
Product 4 digit harmonization code Yes Yes Yes Yes Yes
Tariff Change 2008 *Covariates No Yes No Yes Yes
Tariff Change 2008 *Covariates*Year 2008 No Yes No Yes Yes
Observations 1,308 1,308 1,308 1,308 1,308
R2 0.777 0.785 0.795 0.799
Log Pseudo-Likelihood -947.85255

a Sources: Tracking Study.
b NOTES: Dependent Variables corresponds to the log of the amount of bribe paid. Tariff Change variable captures the percentage point

reduction in tariff level experienced by each product. OLS stands for ordinary least squares. Results are robust to the use of other models

such as negative binomial and the tobit model. Columns (1), (2) and (3) represent the standard differences in differences framework and

columns (4) and (5) represent the triple differences estimates, interacting the treatment variables (tariff change) with the tariff level at

baseline. Column (3) fits a negative binomial model to account for over dispersion in our count data. All other columns represent an

ordinary least squares model estimation. Standard errors are correlated at the level of the 4 digit grouping of product harmonization codes.

Results significant at *** 1%, **5% and *1%.
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Table 7: Determinants of Bribe Payments: Continuous Treatment

OLS OLS OLS OLS
DID DID 3DID 3DID

Dependent Variable Bribe Paid Bribe Paid Bribe Amount Bribe Amount
(1) (2) (3) (4)

Baseline Tariff -0.0009 -0.001 -0.0004 0.02
(0.0008) (0.0008) (0.005) (0.013)

Tariff Change in 2008 0.00016*** 0.006 0.008 0.009
(0.0005) (0.003) (0.003) (0.01)

Tariff Change * Year 2008 -0.005** 0.006 -0.033*** -0.32***
(0.002) (0.015) (0.01) (0.08)

Baseline Tariff * Tariff Change * Year 2008 -0.0001
(0.0005)

Tariff Change * Baseline Tariff 0.17***
(0.06)

Baseline Tariff * Year 2008 -0.024
(0.01)

Baseline Tariff * Year 2011 0.17***
(0.06)

Controls
Value Shipment Yes Yes Yes Yes
Value SHipment2 Yes Yes Yes Yes
Terminal Yes Yes Yes Yes
Clearing Agent Yes Yes Yes Yes
Temperature Controls Yes Yes Yes Yes
Precipitation Control Yes Yes Yes Yes
Pre-Inspected Shipment Yes Yes Yes Yes
Large Firm Yes Yes Yes Yes
Perishable Product Yes Yes Yes Yes
Consumer Product Yes Yes Yes Yes
Agricultural Product Yes Yes Yes Yes
Product 4 digit harmonization code Yes Yes Yes Yes
Tariff Change 2008 *Covariates No Yes No Yes
Tariff Change 2008 *Covariates*Year 2008 No Yes No Yes
R2 0.79 0.80 0.86 0.88
Observations 1,338 1,338 1,338 1,338

a
Sources: Tracking Study.

b
NOTES: In columns (1) and (2) dependent variable equals 1 if a bribe was paid and 0 otherwise. In columns (3) and (4) the dependent

variable corresponds to the log of the amount of bribe paid. LPM stands for linear probability model and OLS stands for ordinary least

squares. Results are robust to the use of other specifications such as logit and probit for regressions in columns (1) and (2), and the negative

binomial and the tobit model in regressions (3) and (4). Columns (1) and (2) represent the standard differences in differences framework

and columns (3) and (4) represents the triple differences, interacting the treatment variables (tariff change) with the tariff level at baseline.

Standard errors are correlated at the level of the 4 digit grouping of product harmonization codes. Results significant at *** 1%, **5% and

*1%.
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Table 8: Summary Statistics

YEARS 2007 2008 2011

Shipment Characteristics

Average Shipment Size (tons) 21 19.7 17.2
(47) (73) (172)

Average Shipment Value (USD) 58,772 76,582 92,438
(163,377) (352,493) (532,030)

Bribe Characteristics

Probability of Paying a Bribe 53 26 6
Average Bribe Amount (USD) 253 176 246

(226) (114) (206)
Probability of Paying a Bribe for Tariff Evasion 63% 31% 28%
Average Amount of Bribe Paid for Tariff Evasion 302 186 382

(391) (101) (582)
Primary Bribe Recipient Customs (95%) Customs (90%) Customs (63%)
Primary Reason for Bribe Payment Tariff Evasion (63%) Congestion (45%) Cong. and Missing Docs (27%)

a
Sources: Tracking Study.

b
In 2011, the secondary reason for bribe payments was tariff evasion (26%).
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Table 9: Shifting from Collusive to Coercive Corruption

LPM LPM OLS OLS
DID 3DID DID 3DID

Dependent Variable Bribe Paid Bribe Paid Bribe Amount Bribe Amount
(1) (2) (3) (4)

Tariff Change in 2008 0.03 -0.09 0.59 -0.39
(0.12) (0.92) (0.59) (1.17)

Tariff Change in 2008 * Year 2008 0.27 0.22 1.64* -2.62**
(0.18) (0.29) (0.91) (1.14)

Tariff Change in 2008 * Year 2011 0.45** 0.78** 1.08 0.35
(0.22) (0.25) (0.19) (1.95)

Baseline Tariff * Tariff Change * Year 2008 0.04*** 0.20***
(0.008) (0.06)

Baseline Tariff * Tariff Change *Year 2011 0.03* 0.098
(0.015) (0.119)

Tariff Change * Baseline Tariff -0.003 0.05
(0.01) (0.082)

Baseline Tariff * Year 2008 -0.04*** -0.23***
(0.006) (0.05)

Baseline Tariff * Year 2011 -0.23** -0.09
(0.009) (0.09)

Controls
Value of shipment Yes Yes Yes Yes
Value of shipment2 Yes Yes Yes Yes
Terminal Yes Yes Yes Yes
Clearing Agent Yes Yes Yes Yes
Pre-Inspected Shipment Yes Yes Yes Yes
Large Firm Yes Yes Yes Yes
Perishable Product Yes Yes Yes Yes
Consumer Product Yes Yes Yes Yes
Agricultural Product Yes Yes Yes Yes
Product 4 digit harmonization code Yes Yes Yes Yes
Tariff Change 2008 *Covariates No Yes No Yes
Observations 227 227 232 235
R2 0.23 0.26 0.23 0.24
a

Sources: Tracking Study.

b
NOTES: In columns (1) and (2) dependent variable equals 1 if a bribe was paid and 0 otherwise. In columns (3) and (4) the dependent variable

corresponds to the log of the amount of bribe paid. LPM stands for linear probability model and OLS stands for ordinary least squares.

Results are robust to the use of other specifications such as logit and probit for regressions in columns (1) and (2), and the negative binomial

and the tobit model in regressions (3) and (4). Columns (1) and (2) represent the standard differences in differences framework and columns

(3) and (4) represents the triple differences, interacting the treatment variables (tariff change) with the tariff level at baseline. Standard errors

are correlated at the level of the 4 digit grouping of product harmonization codes. Results significant at *** 1%, **5% and *1%.
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Table 10: Elasticities of Corruption to Tariff Levels

Trade Data Primary Bribe Data
Elasticity of tariffs to trade gap Lower CI Upper CI Elasticity of tariffs to corruption Lower CI Upper CI

(1) (2)

2007 0.18 -0.87 1.22
2008 0.08 -0.38 0.54 -0.02 -0.28 0.24
2009 0.008 -0.04 0.05 -0.04 -4.8 4.7
2010 0.14 -0.67 0.95

a
Sources: Tracking Study, UN Comtrade Data for South Africa and Mozambique and Mozambican Tariff Code.

b
NOTES: Column (1) is the elasticity of the trade gap to tariff levels in each year, using secondary trade data. Column (2) denotes the elasticities estimated based on the primary

bribe data collected by the author.

Table 11: Test for Equality of Means of Shipments Across Time

P values Eq Means 2007-2008 2008-2011 2007-2011 2007-2008 2007-2011

Panel A: All products Panel D: High Tariff

Shipment Value 0.19 0.17 0.09 0.3 0.82
Tonnage Shipment 0.09 0.15 0.38 0.62 0

Panel B: Treat. Products Panel E: High-Low Tariff

Shipment Value 0.45 0.18 0.16 0.48 0.18
Tonnage Shipment 0.17 0.29 0.42 0.13 0

Panel C: Control products Panel F: Low Tariff

Shipment Value 0.21 0.16 0.43 0.06 0.67
Tonnage Shipment 0.65 0.28 0 0.39 0.79
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