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Abstract
Does bribery help or hurt firm exports? Firms in the Middle East and North Africa
(MENA) region tend to export less than firms in comparable regions (O’Sullivan et al.
(2012) Ahmed (2010)). Other research shows that firms in the MENA region only
trade up to one third of their potential (Behar and Freund, 2011). To help explain
firm exports in the MENA region, this paper examines the impact of bribe payments
on firm exports. Specifically, this paper finds evidence to support the hypothesis that
corruption “sands the wheels” of business and that bribery may be one reason why
firm exports are lower than expected.
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Introduction

Does bribery help or hurt firm exports? Firms in the Middle East and North Africa (MENA)
region tend to export less than firms in comparable regions (O’Sullivan et al. (2012) Ahmed
(2010)). Other research shows that firms in the MENA region only trade up to one third of
their potential (Behar and Freund, 2011).1 To help explain firm exports in the MENA region,
this paper examines the impact of bribe payments on firm exports. Specifically, this paper
finds evidence to support the hypothesis that corruption “sands the wheels” of business and
that bribery may be one reason why firm exports are lower than expected.
Corruption is a major issue in the MENA region (O’Sullivan et al., 2012). In fact,
corruption played a large role in the development of the 2011 Arab Spring when a street
vendor retaliated against corrupt police and excessive government business regulations (Salih
(2013) NPR (2011)). Further, research on the cause of the Arab spring indicates a longrunning resentment against corrupt governments in the MENA region (Nucifora et al., 2015).
In addition, according to Transparency International’s (TI) corruption perceptions index,
countries in the MENA region are ranked among some of the most corrupt countries in the
world. This paper examines whether the prevalence of corruption (and bribe payments more
specifically) can explain firm exports in the MENA region.
The literature generally finds a negative impact of corruption on various economic measures in the MENA region. Corruption is known to reduce tax revenues in the MENA region
(Imam and Jacobs, 2007), and negatively affect trade between EU and MENA countries.
Other research has shown that corruption negatively impacts the overall growth performance
of countries in the MENA region. This line of research shows that corruption negatively impacted growth in the MENA region through its negative effect on investment and human
capital accumulation (Guetat, 2006) Hakimi and Hamdi (2015). These studies argued that
due to corruption, the growth rate of countries in the MENA region were relatively in com1

Some recent work shows that firms in the MENA region may be more likely to trade than their
counterparts-although these firms do not display the same productivity premia (Francis and Schweiger,
2017).
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parison to other regions.
The theoretical model in this paper shows how more productive firms are more willing to
pay a bribe. Exporting firms tend to be more productive than non-exporting ones meaning
that there should be a relationship between bribe payments and exports. The question is
however, whether or not these payments are actually beneficial for firms. Data on the MENA
region shows that despite paying a bribe, firms experience longer delays for government
services, such as permits and licenses. This suggests that bribe payments exist more like a
tax on business, supporting the “sands the wheels” hypothesis.
The next section provides a literature review on bribery. The rest of the paper is organized
as follows: the conceptual model and testable hypothesis, the empirical model, a discussion
of the data, and a summary of the results.
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Literature Review

2.1

What is a bribe?

A bribe payment is “the act of paying money or kind to a public servant in order to get things
done, surpass or ease governmental bureaucratic procedure” (Amundsen, 1999). A bribe can
also mean different things in different cultures (Rose-Ackerman (1999) Martin et al. (2007)).
A bribe payment is also a type of corruption. Corruption is the “misuse of public power
for private gain” and includes embezzlement, extortion, fraud, and bribery (Rose-Ackerman,
1999).
A bribe payment can affect a firm through the government regulations and procedures
it faces. For instance, the government will require the firm to obtain permits and licenses,
follow product quality and safety standards, and a range of other country specific business
laws. A bribing official can require the firm to pay extra money to receive these government
services. A firm can pay a bribe in order to expedite governmental red tape or may simply
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pay a bribe as a cost of doing business (Rose-Ackerman, 1999).2
A bribe payment is determined by a number of factors. For instance, a bribe payment is
partly determined by the firm’s ability to pay. Using a Stackelberg model Kaufmann and Wei
(1999) showed that a rent-seeking government official will set the price of a bribe payment
to the maximum amount a firm is willing to pay for a bribe. The government official will
delay service in order receive the bribe payment. Firms with a higher ability to pay will be
charged higher bribes and experience longer delays.3
A bribe payment can also vary by industry and location. Government officials that
accept bribes are heterogeneous. Variation among government officials means that bribe
payments can differ by location. Further, certain locations may cater to different types of
firms and government officials that would also lead to changes in the bribe payment. In
addition, certain industries may be more susceptible to higher bribe payments than others.
For instance, the government official may charge a higher bribe to the firm belonging to a
more lucrative industry. Another reason is that firms in newer or expanding industries may
be more likely to pay a higher bribe (Jong et al., 2010).
A firm can pay a bribe that involves either grand or petty corruption.4 The process of
paying a bribe to a mid-or low-level bureaucrat in exchange for government services is known
as petty corruption. A “petty bribe” is typically small and occurs more frequently than bribes
involving grand corruption. Petty bribes are commonly described as being required to “get
things done” in corrupt environments.5
The other type of bribe involves grand corruption. A firm that pays a bribe to a high-level
2

In addition to basic government services, some governments also control credit. The government can
also provide information that can prove lucrative to firms (Porta and Vannucci, 1999).
3
There is a literature on the bargaining power of firms that have invested more in sunk costs, such as
MNC’s (Poynter, 1982). However the research has showed mixed results (Chul Moon, 2000).
4
Transparency International splits corruption into three ways: petty, grand, and political. To study
the effect on firms, I focus on petty and grand corruption and consider political corruption under grand
corruption (Rose-Ackerman, 1999).
5
Later I shift the focus from the level of corruption (petty vs grand) to the motivation of corrupt exchanges. I do this because I care about what motivates the firm in making a bribe payment. This distinction
corresponds to whether a bribe payment is beneficial or harmful to the firm–which provides a clearer way to
interpret the theoretical and empirical results.
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government official in order circumvent or change regulations is known as grand corruption.
The firm that pays a grand bribe may be able to gain domestic market power over firms that
don’t pay grand bribes. Both types of bribes exist in the MENA region, discussed next.

2.2

Bribery in the MENA Region

Petty corruption is common in the MENA region (Leenders and Sfakianakis, 2002). For
instance a study on 800 small-and medium-sized firms in Egypt reported that 46 percent
of firms needed to pay a bribe in order to attain a business license (Sullivan et al., 2009).
Most firms had to pay bribes to the police (85 percent) and banks (80 percent). Firms also
had to pay bribes to the government’s telecommunications department (78 percent), water
department (74 percent), and electricity department (71 percent). Overall, 86 percent of
firms were required to pay bribes in the public sector. Most firms that were required to pay
bribes were larger firms with 51 or more employees. Further, firms that engaged in trade
were more likely to pay a bribe to obtain a license or permit.6
Grand corruption is also an issue. In the MENA region (and others), governments give
preferential treatment and overlook abuses by leading families and businesses who support
their regimes (Leenders and Sfakianakis, 2002). Further, periodic news reports show instances of grand corruption with high level government officials (Middle East Monitor, 2017).
Further, many high-ranking government officials have not taken serious steps to combat corruption (Fatafta, 2016) (Masr, 2016). Both petty and grand corruption are prevalent in the
MENA region (Leenders and Sfakianakis, 2002) (Johnson, 2012).
To understand how individuals in the MENA region perceive corruption, consider a
relatively recent survey by University of Aberdeen (2014). The survey was conducted in
2014 on 1,000 individuals across six MENA region countries (Egypt, Iraq, Jordan, Libya,
Morocco, and Tunisia). The majority of citizens ( 60% in each country) believe that there is
a large amount of corruption in state institutions (highest ranking on the scale of corruption
6

In addition to firms, individuals also face widespread corruption (Pring, 2016).
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presented). Most bribes are paid for medical services (19%), dealing with police (%11), local
services such as sanitation/water (%9), and school services (%7). The survey also found
that poorer individuals were more likely to pay a bribe. Although illegal, the culture of
corruption allows bribes to perceived more like tipping than a criminal act (Sapsford et al.,
2019).
Further, the study found that most individuals (57-77%) understand that nepotism or
more broadly “who you know”, called “wasta”, is important for employment. The survey
also reports that individuals in MENA countries have very high levels of distrust (50-85%
range) among the media, religious leaders, and the most among an ominous “other people”.
They also found that the most important reason for the 2011 uprising was split between
protesting against corruption and frustration of economic problems. Overall, this survey
demonstrates the rampant and pervasive extent of corruption in the daily lives of people
living in the MENA region.

2.3

How does bribery affect firm exports?

A bribe can help or hurt a firm. The effect that bribery has on firms is generally discussed
in the literature as either helping (“greasing the wheels”) or hurting (“sanding the wheels”)
firms. Broadly speaking, there are two ways bribing will “greasing the wheels”. First, bribing
is helpful when there are institutional inefficiencies that make it beneficial to bribe. Second,
regardless of the institutional inefficiencies, bribing can help put a firm ahead of other firms,
raising the benefits to that firm but lowering the overall macro-level benefits. Despite the
potential upside of bribe payments, it seems that most of literature finds a negative impact
of bribery, discussed next. This is because many economists have found that bribe payments
“sanding the wheels” of business. Instead of incentivizing firms, bribe payments are required
to do business, an added cost rather than an investment.
Bribes can help a firm
The “greasing the wheels” hypothesis argues that firms can benefit from paying a bribe
7

by reducing bureaucratic red tape (Kaufmann and Wei, 1999). Paying a bribe can reduce
the cost of doing business (such as shorter waiting times or a lower tax payment) or give
priority over other firms (Bertrand et al. (2007) Weill (2010) Goyette (2014) Fisman and
Gatti (2006) Leff (1964) Hellman et al. (2000)).7 Some research shows that bribe payments
can increase the efficiency of weak institutions by paying government officials more (Weill
(2010) Acemoglu and Verdier (2001)).8 Further, by paying extra with a bribe, the firm
receives a higher quality of service from the government (Meon and Sekkat, 2005). Although
in some countries the institutions are setup to extract bribes in the first place. If institutions
are setup to extract bribes, then bribery may not necessarily make institutions more efficient.
Bribery can also encourage the firm to produce more domestically. Preferential treatment in the firm’s domestic market can incentivize the firm to export less and provide more
domestic goods (Hundley and Jacobson (1998) Lee and Weng (2013)). For instance, a firm
can pay a government official in order to avoid meeting product quality standards in the domestic market (Svensson, 2005). After paying the bribe the firm may be inclined to export
less because public officials may be willing to overlook product quality shortcomings that
foreign markets will not (Braithwaite, 1984). Essentially, the firm’s position in the domestic
market can improve and become more attractive than in the foreign market (Martin et al.
(2007) Lee and Weng (2013)). This change can motivate the firm to export less and produce
more domestically. However, the effect depends on the institutional environment (De Rosa
and Görg, 2010).

Bribes can hurt a firm
The “sanding the wheels” hypothesis argues that bribery can hurt a firm. In a country
that typically requires bribe payments to do business, a firm can pay a bribe to a bureaucrat
7

For instance, a one percentage point increase in the average bribe payment can lead to a 7 percent
decrease in tax payments (Goyette, 2014). Although tax revenues may be lower because firms pay bribes to
reduce their tax payments (Tanzi and Davoodi, 1997).
8
Queuing models also show that bribe payments can help reduce the negative effects of red tape and even
lead to socially optimal outcomes (Lui (1985) Kleinrock (1967)).
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in order to get things done. In this setting, bribe payments do not increase the quality of
service but serve as an added cost of doing business. Alternatively, a bribing official can
cause larger service delays in order to extract a higher bribe (Kaufmann and Wei, 1999).
Firms that lose money (and time) on bribe payments will have less money to spend on
investments or other productive activities-implying a negative effect. For instance, any
increase in the time it takes to export can lower trade (Djankov, 2010) and firm exports
(Christian Volpe Martincus and Graziano, 2015).
Corruption and bribe payments can hurt competition (Bliss and Tella, 1997), firm performance (Hanousek et al., 2015), trade (Zelekha and Sharabi, 2012) (James Anderson, 2002),
exports (Lee and Weng, 2013), and reduce the productivity of the firm’s resources (Shleifer
and Vishny, 1993). For instance, a study on firms in Uganda showed that taxes and bribe
payments have a negative effect on firm growth (Fisman and Svensson, 2007). Specifically,
a one percent increase in the bribery rate led to a decrease in firm growth by 3 percent.
Further, Fisman and Svensson (2007) found that the negative effect on firm growth from
bribery was 2.5 times larger than taxation. This finding is consistent with the negative effect of corruption on firms in the macroeconomic literature (Meon and Sekkat (2005) Mauro
(1995)).

Mixed Evidence
The effect of bribe payments varies greatly in some sub-literatures. For instance, the
effect that bribery has on a firm depends on the institutional environment (Svensson (2003)
Mutlu and Lee (2016)). The institutional environment affects the returns that the firm gets
from a bribe payment. Mutlu and Lee (2016) argues that bribe payments tend to only benefit
the firm when it’s in a country with weak institutions. This is because a bribe payment can
allow the firm to circumvent inefficient systems and red tape (Ahsan, 2017). The benefit of
the bribe payment decreases when a country has more efficient institutions. This finding is
consistent with other research that shows that firms who face relatively more institutional
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hassles are more likely to pay a bribe (Kaufmann and Wei, 1999).
A bribe payment can effect the intensive and extensive margins of trade differently. For
instance, when bribery is collusive (i.e. bribing officials work with firms) firm exports can
increase. But on the extensive margin, a negative effect of bribery can limit entry into a
market (Sandra Sequeira (2014) Ahsan (2017) Pushan Dutt (2010)).
The impact of corruption on a firm’s innovation is mixed. Corruption can have negative effect on the firm’s product and organizational innovations (Mahagaonkar, 2008) and
investment (Paunov, 2016). However, the effect of corruption on innovation can be positive
in cases where corruption helps the firm by “greasing” (Taha, 2016).
Competition promoting policies have been suggested as a way to reduce corruption. More
market competition reduces the rents for a bureaucratic to extract (Ades and Tella, 1999).
However, other research shows that market competition can be enhanced by corruption when
corruption is cost-saving (Shleifer and Vishny (1993) Alexeev and Song (2013)).
A country’s trade policies can also affect the bribe payment. Variation in product tariffs
provide government officials the latitude to charge bribes (Hoekman and Messerlin, 2002).
Similarly, the more a firm interacts with a public official the more likely it will pay a bribe
(Svensson (2003)Rand and Tarp (2010) Das et al. (2007)).

2.4

Contribution

Few papers explicitly measure the impact of bribe payments on firm exports (Lee and Weng
(2013) Pham (2014) Olney (2016) Ahsan (2017)). Fisman and Svensson (2007) use an
instrumental variable model to show that a 1% increase in the bribery rate reduced firm
growth by 3% percentage points. They also noted that the endogenous relationship between
bribes and firm performance could equivalently be modeled by simultaneous equations. This
formed the basis of the paper by Lee and Weng (2013), who used simultaneous equations
to address reverse causality between bribery and exports. Lee and Weng (2013) found a
negative effect of bribe payments on firm exports.
10

Pham (2014) developed a theoretical model of bribe payments on firm exports, and tests
the model using data from the World Bank Enterprise Survey data between 2002-2010. Pham
(2014) found empirical evidence that contradicts the theoretical model-namely that large
firms and exporting firms pay less bribes. The author argues that corruption perceptions
and the ability to negotiate within business associations or chambers of commerce can explain
the unexpected results.
Ahsan (2017) shows that a firm can counter the negative effect of red tape by making
bribe payments. Specifically, Ahsan (2017) shows that in situations where there is a large
amount of red tape, a bribe payment can increase firm exports. The author models both the
firm and the bribing official’s decisions. The author also finds a negative effect of corruption
in the extensive margin of exports.
Olney (2016) found a positive effect of corruption on the probability that a firm will
indirectly export, and a negative effect on the probability that the firm will sell domestically
or export directly. The author adapts the Melitz model to account for different types of exporters. Olney (2016) finds that indirect exporters play an important role in the relationship
between bribe payments and firm exports. Namely, corruption can encourage a firm to indirectly export when the firm works with an intermediary–who is able to work more efficiently
with corrupt regimes. To see this effect, Olney (2016) hypothesizes that indirect exports do
not face the same negative marginal cost of bribery as domestic and direct exporters do.
My paper makes several contributions to the literature. My paper uses the Melitz model,
but also includes the costs and benefits of bribe payments, and shows how initial productivity
can lead to different firm choices. My paper also differs from the most similar works by
measuring bribe payments as a percent of total sales instead of using, for instance, the
degree that corruption was an obstacle as a measure–a categorical variable. Specifically, by
exploiting WBES data on actual bribe payments I can model the effect using a wide range
of bribe payments. Estimates of actual bribe payments may provide greater variety and
accuracy than using categorical measures-which can be interpreted differently by firms.
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My paper also contributes to three conversations in the literature: (1) what explains the
export gap among firms in the MENA region, (2) how corruption affects firms, and (3) the
growing literature on the effects of trade facilitation. Another contribution of this paper is
to test the instrumental variable used by (Fisman and Svensson, 2007) with new data from
the World Bank Enterprise Surveys.

3

Conceptual Framework

3.1

Melitz Model

I use the Melitz model of monopolistic competition to the examine the differences between
a firm that pays a bribe and a firm that doesn’t pay a bribe (Melitz (2003) Pham (2014)).
Using the Melitz model, a firm will pay a bribe when the profits exceed the costs of doing
so. Recall that bribe payments were classified as either grand or petty bribes. However,
the type of corruption is different than the motivation of paying a bribe: it is possible that
petty corruption or grand corruption can reflect both voluntary or involuntary payments. To
simplify the discussion and focus on the firm’s motivation, I will drop the focus on petty and
grand corruption and instead frame the discussion between the relative costs and benefits of
bribe payments. If the firm has the choice to make a bribe payment, then the bribe payment
is made when the profits from doing so will increase firm profits.
Melitz (2003) shows how firm heterogeneity and fixed costs can lead to intra-industry
reallocation. In this model, firms have different levels of productivity (observed after entry)
that results in different profits and decisions. For instance, facing trade costs, Melitz shows
how more productive firms are more likely to export.
I use the Melitz model to show how firm heterogeneity leads to reallocation between firms
that pay a bribe and don’t. To use the Melitz model, I modify the firm’s total cost function
to show how firms that are willing to pay a bribe are firms that produce more and are more
productive. The theoretical model is similar to the one provided in Pham (2014).
12

Demand for a good x is derived from the consumer’s maximization problem. Consumer
preferences follow a constant elasticity of substitution (CES) function on x goods.9 The
parameter σ is the elasticity of substitution and is equal to

1
1−ρ

and > 1 for substitutable

inputs. Consumer income is I and aggregate price is P (Dixit and Stiglitz, 1977). From the
consumer’s maximization process, optimal consumption of good x is:

q(x) = IP σ−1 p(x)−σ

(1)

Recall that this theoretical model is focused on the relative performance of exporting firms
that pay a bribe. A firm first decides to enter the market or not. After the decision, the
firm learns it’s productivity γ which is drawn from a Pareto distribution G(a). Afterwards
the firm decides whether to export and pay a bribe or not.
Equation 2 shows the cost functions that a firm uses to produce domestically. The firm
that produces domestically will pay the fixed cost of production (fD ) and average variable
costs ( γq ).

T CD (q) = fD +

qD
γ

(2)

The firm can also pay a bribe, which can be paid in both a fixed cost of bribery B and
a variable cost µD . The firm can benefit from paying a bribe in the domestic market by
reducing its variable costs, captured by the term θD . The net effect of bribery depends on
whether the variable costs of bribery exceed the benefits, shown in equation 3.

T CBD (q) = fD + B +

qD
φD γ

To capture the net benefit of bribery, I define the ratio

(3)
θD
µD

as φ, where the variable

benefits of bribery must exceed the cost φ > 1 . I have defined bribery in terms of the net
benefits rather than the net costs to determine which firms will pay a bribe when bribery is
9

I have left out the standard setup to the Melitz model.
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beneficial. Variable costs are decreasing with productivity (γ) and the net cost-savings from
bribery φ:
Similarly, a firm that exports will face the additional fixed costs of exporting fX and the
variable costs of τ . Exporting firms also produce domestically, fixed costs and variable cost
associated with domestic production are included in the total cost function of the exporting
firm. If the firm decides to pay a bribe, the bribery cost for both domestic and foreign
production is included in the fixed B and variable costs φ. Total cost for an exporting firm
include those for both their domestic and exporting production.

T CX (q) = fD + fX +

qD τ qD
+
,
γ
γ

T CBX (q) = fD + fX + B +

qD τ qx
+
φγ
φγ

(4)

Variable exporting costs can include additional distribution, transportation, marketing,
tariffs and managing foreign network costs (Pierluigi Montalbano Silvia Nenci, 2018).
Using the firm’s cost function with the profit function and solving for optimal price, the
firm that pays a bribe and exports will face the price p∗XB .
p∗XB =

τσ
(σ − 1)φγ

(5)

Plugging this price into the demand equation in 1 yields optimal output:

∗
qXB

= IP

σ−1



(σ − 1)γφ
σ

σ

(1 + τ −σ )

(6)

Production is increasing with productivity and the marginal benefits of bribery, while
decreasing with trade costs. The effect of bribe payments on firm exports can be seen from
the output function. It is helpful to show how the relationship between bribe payments and
firm exports relates to my empirical model. In this paper I am evaluating the effect of bribe
payments on firm exports. In the theoretical model, this can be shown as the derivative of
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quantity with respect to φ:
(σ − 1)γ
dExports
= σI(P φ)σ−1
dφ
σ


σ

(1 + τ −σ ) > 0

(7)

Equation 7 shows that the marginal effect of an increase in the net benefits of bribery
leads to an increase in firm exports. The marginal effect is only positive when the benefits
of bribe payments exceed the costs φ > 1. If the costs exceed the benefits then φ < 1 and
the marginal effect of bribe payments is negative.
The firm will maximize its profits using the demand equation in 1. In general, the firm’s
profit maximization problem is:

π = pq − F C − V C(q)

(8)

Where pq is total revenue, F C are fixed costs, and V C(q) are costs that vary with output.
Firm profits can be written in terms of optimal price and output. For the firm that
exports and does not pay a bribe, profits are:

∗
πX

I P γ(σ − 1)
=
σ
σ


σ−1

(1 + τ 1−σ ) − fD − fX

(9)

Profits in equation 9 are increasing in productivity and decreasing in transportation costs.
For the firm that exports and pays a bribe, profits are:

∗
πX

I P γ(σ − 1)φ
=
σ
σ


σ−1

(1 + τ 1−σ ) − fD − fX − B

(10)

Firm profits are positively related to productivity and the net benefits of bribery. Further,
higher fixed costs lowers firm profits. Then in the export market, firms will choose to bribe
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∗
∗
when πXB
> πX
. Under this condition, firms that choose to pay a bribe will do so when:



γ>

σBx
I(φσ−1 − 1)(1 + τ 1−σ )



1
σ−1



σ
P (σ − 1)



(11)

Where a firm will prefer to pay a bribe when its productivity is greater than the right hand
side. Only firms above this threshold will find it profitable to pay a bribe and export. Further,
equation 11 shows how a higher bribe payment increases the threshold level of productivity.
An increase in this threshold means fewer firms will have a high enough productivity level
to overcome the fixed costs of bribery. Equation 11 also shows that higher trade costs and
costs of bribery increase the threshold level of productivity. Firms that export experience
higher costs of production than non-exporters. The decision to export is profitable for these
firms because they are more productive. Bribery is an added cost, and the decision to pay
a bribe is profitable for firms above the threshold γ. These relationships demonstrate that
only firms with higher productivity can find it profitable to undertake more costly choices.

4

Empirical Model

What effect do bribe payments have on firm exports? Equation 7 shows that the marginal
effect of bribe payments has a positive impact on firm exports only when φ > 1. That is,
when the marginal benefits exceed the marginal costs of bribery. The motivation for this
paper is to explain the less than expected export performance of firms in the MENA region.
Bribery may contribute to lower firm exports, in this model when the marginal costs exceed
the benefit. Therefore, I would expect a statistically significant and negative effect of bribe
payments on firm exports.
To test the impact of bribe payments on firm exports I use OLS regression with country
and industry fixed effects. The dependent variable Exportsjci is the log of the dollar amount
of firm exports paid by firm j. The variable Bribejci is the log of the dollar amount of
bribe payments out of total annual sales. Fixed effects are included for firm j’s country
16

(Countryc ) and industry (Industryi ). The vector F irmCharacteristicsjci contains a range
of firm characteristics that are considered important determinants of exports in the literature
in the appendix in section UPDATE HYPERLINK IN COMBINED DISSERTATION.

lnExportsjci = β0 + β1 lnBribejci + +lnBribe2jci + βc Countryc + βi Industryi +
θF irmCharacteristicsjci + jci (12)

A key issue in measuring the effect of bribe payments is that bribe payments may be
determined endogenously. Specifically, there is unobserved heterogeneity that corrupt officials may observe. Such as a change in demand for the firm’s goods. This unobserved
heterogeneity will also impact the firm’s decisions to pay a bribe. To address this, I use
the control function method, which in linear form is identical to 2sls for instrumental variables.10 A control function creates a proxy variable (residual) that controls for the part of
the endogenous variable that depends on the error term, such as an unobservable firm-level
factor. By including this proxy variable, the endogneous variable can be independent of the
error term. This means that the estimates of the effect of bribe payments will be consistent.
Equation 13 provides the first step of the control function method.

lnBribejci = α0 + α1 AvgB ribejr + αc Countryc + +αi Industryi +
γF irmCharacteristicsjci + ujci (13)

First I regress all independent variables including the average bribe payment against the
endogenous regressor Bribejci . Following this procedure I generate the residuals Residualsjci .
To ensure precision, standard errors are based on 1,000 bootstrap repetitions. To address
the issue of endogeneity, I include AvgB ribejr in equation 13. This is the average share of
10

Control functions handle non-linearity better than a 2sls model, and further some studies have argued
that a control function yields more consistent estimates.
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bribes/sales for all firms belonging to the same region r and size as firm j, but leaving the
bribery payment for firm j out of the average.
Following equation 13, I include the residual term as a regressor in the second equation
to predict firm exports in 14. The interpretation of the model is that a 1% increase in bribe
payments leads to a β1 increase in the amount of exports. Further, a statistically significant
effect on the residuals means that the model is capturing the part of the error term that
would have lead to inconsistent estimates.

lnExportsjci = β0 +β1 lnBribejci +lnBribe2jci +β2 Residualsjci +Residuals2jci +βc Countryc +βi Industryi +
θF irmCharacteristicsjci + jci (14)

In addition to testing the intensive margin, I also test an extensive version of model 14
where my dependent variable is whether or not the firm exports directly. For this model I
use a instrumental variable probit model, with the same AvgB ribejr used previously.
By including the Residualsjci from equation 13 in equation 14, the error term jci is no
longer correlated with any of the explanatory variables. The interpretation of the coefficient
on bribe payments β1 captures the effect of bribe payments on firm exports while holding all
other explanatory variables constant-and controlling for endogeneity. Following the control
function method by (Papke and Wooldridge, 1996), I include a squared residual term to
allow account for the squared bribe term and for a more functional form of the model.

5
5.1

Data
Overview

This paper uses firm-level data from 6 MENA countries collected in 2013 from the World
Bank’s Enterprise Surveys (WBES) shown in table 3. The MENA surveys follow the WBES’s
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global methodology that uses the same baseline questions among multiple surveys, rendering
global surveys comparable. The WBES’s global surveys are stratified on firm size, region,
and sector. The summary statistics for the variables used in this paper are reported in table
1. The choice of explanatory variables is based on literature review in section 10, as well as
other similar papers that explain firm exports (Ahsan, 2017) (Olney, 2016) (Lee and Weng,
2013).
Table 2 shows the distribution of firm size. Most firms are small sized with 5-19 fulltime employees. This sample has a nearly equal share of medium-sized firms with 20-100
full-time employees. Table 3 shows the six MENA countries included in this analysis. Most
observations are from Egypt.
Table 4 shows the list of 18 super sectors used to categorize firm industry. These sectors
are an aggregation of the two-digit ISIC industry codes reported in the WBES data. Most
firms produce apparel/textile goods, and these firms tend to be small as well. Second to this,
there is a relatively large number of food manufacturing firms. Note that I have dropped
observations that belong to a traditional sense of non-tradeable sectors. This paper focuses
on the firm’s decision to pay a bribe or not and whether this decision affects the firm’s level
of exports. Therefore, I limit the sectors in this analysis to sectors that can include the
exports of goods rather than services.

5.2

Primary Independent Variable

The primary variable of interest is the bribe payment paid by the firm. Figure 1 shows a
histogram of bribe/sales for all firms that pay a bribe. The average bribe payment is less
than 1%, and most firms fall within the range of 10% of sales. Only 14% of firms pay a
bribe. and most firms neither bribe nor export, shown in figure 2. As with most countries,
the data reports a small share of firms that export out of the population. Fewer firms pay a
bribe than export, and only 3% of firms that export also bribe.
Even though most firms in the sample are medium-sized firms with 20-100 full-time
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employees, there is a larger proportion of large-sized firms that bribe and export. This
distribution is driven by the relatively larger proportion of large firms that export. Similarly,
most firms in the data that pay a bribe are small, but there is a larger share of bribe paying
firms out of large firms. This suggests that large and exporting firms are more likely to pay
a bribe.
The average bribe payment as a share of firm sales within countries is relatively small.
Figure 3 shows the average bribe payment in each country is between 1-2 percent. Firms
in Yemen tend to pay a higher bribe on average than firms in other countries, with Tunisia
paying the smallest share of sales.
Figure 4 shows an initially positive but then increasingly negative relationship between
the share of bribes relative to exports out of firm sales. This suggests that bribes may be
both helpful and harmful for firms depending on the size of bribe payments. As a result
I include the square of bribe payments to capture different effects of bribe payments at
different values. Figure 4 shows that most firms pay a small bribe but as the bribe payment
increases, exports are smaller. This suggests that bribe payments may not be helpful at
expediting or improving business for firms, but are instead more like a tax. The data also
shows how firms that pay bribes don’t get better service.
Figure 5 shows how firms that pay bribes face the longest waiting times. Among firms
that export, firms that pay bribes also face longer waiting times than firms that don’t pay
bribes. Figure 5 also shows that exporting firms tend to wait fewer days than non-exporters.
But regardless of if the firm is an exporter or not, the number of days waiting for service
is higher while bribes are paid. This suggests that firms likely pay a bribe in places where
institutions are particularly inefficient to reduce the number of days for service. The average
number of days that a firm spends waiting for various services is calculated as the sum
of days that the firm reported waiting for a construction permit, electrical service, water
connection, operating license, import license, and the number of days to clear imports and
exports through customs.
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A decomposition of waiting time for these services is provided in figure 6. Firms that
pay bribes do not experience faster waiting times in general. It may seem puzzling why
firms that pay bribes are more likely to experience longer waiting times. One explanation
is that firms that pay bribes face already higher waiting times and pay bribes in order to
expedite the process. However, if bribes were helpful, then the reported number of days
should be smaller for firms that pay the bribe. An alternative explanation is that bribes are
extortionary-bribing officials will withhold services in order to exact a bribe.

5.3

Dependent Variable

The dependent variable in this model is the log of the dollar amount of firm exports. As
with bribes, most firms do not export. Figure 2 shows that roughly a quarter of all firms
in the sample than manufacture goods also export. Further, those that do export tend to
export a small share of sales (12% on average). It is important to notice that in many cases,
both bribes and exports represent a small share of sales.

5.4

Average Bribe

I use the average bribe payment paid by similar firms to address endogeniety issues between
exports and bribe payments Fisman and Svensson (2007). I expect that a bribe payment for
firm j will be close to the bribe payment for similar firms. Bribe payments are determined
by the bribing official, which is influenced by both the local norms and the bribing officials
perception of the firm. Endogeneity arises in this model when there are unobserved features
of a firm that affect both the amount of firm exports and the bribe payment.
Equation 15 shows the components of a bribe payment. First there are observable factors
that determine a bribe payment such as the firm’s location Bribel and other characteristics
Bribex such as size and sector. Second, there are unobservable factors specific to a firm that
affect both exports and bribe payments, represented by the idiosyncratic term Bribei . For
instance, if there is a perception of increased demand for a firm’s goods, knowledge of new
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plants or workers, or even brand recognition then bribing officials may charge more then
they otherwise would. In this case, exports will also increase with increased demand.

Bribelxi = Bribel + Bribex + Bribei

(15)

I observe the within country regions and firm characteristics associated with different
bribe payments. I use this information to create an average bribe for the typical firm with
the same characteristics as firm i. Specifically, I calculate the average share of bribe payments
out of sales for all firms that are similar to firm j, but exclude firm j from the calculation.
Similar firms are those that reside in the same region, are the same sized, and that export.
The idea of this method is essentially to use the bribe payments of other similar firm for
the bribe payment of firm j. This method is commonly used in the corruption literature,
in particular by Fisman and Svensson (2007) who used industry-location bribe averages to
account for bribe payments. I tested several different firm characteristics to determine which
characteristics most closely matched bribe payments experienced by all firms. I found that
the industry-location average alone was a weak predictor for bribe payments. This is because
there is not a significant amount of variation in bribe payments in this industry x location set
of proxies. Moreover, I don’t observe a significant difference in bribe payments across many
sectors. Instead, I found that region, size, and export status more accurately captured the
amount of bribe payments officials charged across firms in the sample. Further, if bribing
officials observe and use export status as a method for deciding a bribe payment, then I
expect firm exports to be relatively affected through the bribe payment. A average bribe
independent of the payment made from firm j, ensures that the bribe payment does not
directly affect firm j exports. The proxy for firm i0 s bribe payment removes the bias that
results from unobservables that are related to the firms bribe payment..
While the endogenous variable in my model is the log of the dollar amount of bribe
payments, I use a slightly different form for the average bribe. Rather than use the average
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bribe paid for similar firms, I find that the average share of bribes out of sales for similar
firms is a stronger predictor of the actual bribe. By representing the bribe payment as a
share of sales, I can capture the relative cost of a bribe payment which itself can indicate
whether or not a firm pays a bribe.

5.5

Other Explanatory Variables

I control for a set of known determinants of firm exports based economic trade literature.
These determinants include firm size–which is a categorical variable that ranges from micro
to large, industry– categorized by the two digit ISIC code (version 3.1), firm region, firm
country, age of the firm, number of production workers, firm productivity, multi-plant, number of production workers, multi-product, production wage, share of skilled labor and others
described in detail here ADD REVERENCE HYPERLINK WHEN COMBINING PAPERS
INTO ONE DISSERTATION.

6

Discussion of Results

The results of the empirical models begin in table 9 with the control function results. For
both the control function and the main model, I include results on the sample with the
main explanatory variables (column 1) and a second sample with additional variable that
significantly reduce the sample size for comparison.
Column 1 of table 9 shows the ability of the average share of bribe payments for other
similar firms to predict bribe payments. The average share of bribes is is statistically significant and increasing with the log of bribe payments. The magnitude of the coefficient on
the average share of bribes reflects that a 1% increase in the share of bribe/sales leads to a
66 percent increase in the amount of bribes. This may seem large but the data shows that
bribe payments are an extremely small share of overall sales, so that a 1% increase in the
share of sales would require a considerable increase in the cost of bribes. The second column
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conducts the same regression but with a smaller sample and additional controls. In this case,
the effect of the average share of bribes is smaller but roughly the same magnitude and still
statistically significant.
Next turn to table 9 to discuss the main results. Column 1 shows that bribe payments
have a statistically significant and negative effect on exports. Specifically, a 1% increase in
the amount of bribe payments leads to roughly a 1% decrease in the amount of exports.
A statistically significant and negative effect of bribe payments contradicts the theoretical
model. Recall that the theoretical model showed that firms will pay a bribe if the ratio
of benefits/costs of bribery were greater than 1. Instead, I find that the net benefits must
be less than one if exports are decreasing with a bribe payment. This means that firms
are required rather than incentivized to pay bribes, which supports the “sands the wheels”’
hypothesis.
The theoretical model suggests an endogenous relationship between firms that pay a bribe
and firm exports. That is, more productive firms are both more likely to export and pay a
bribe. The empirical model controls for the potential endogeneity of paying bribes, shown in
the coefficient on the residuals in table 9. The residuals produced from the control function
are statistically significant, meaning that the control function is effectively capturing an
endogenous effect. Further, I do not find a significant effect on the quadratic term of bribes
or its residual.11
There are a few other variables that are statistically significant predictors of exports in
column 1. The coefficient on age is negative, and number of workers positive. A sole proprietorship is negative related to exports, while international quality certification is strongly
positive. Firms that innovate and invest in research/development also experience higher
exports.
Next turn to column 2 of the main results table. This column includes additional variables
that by including reduce the sample size. Here, a 1% increase in the bribe payment leads
11

I have also tested for spurious correlation to test assumptions that should hold if the model is capturing
the effect of bribe payments on firm exports correctly.
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to a 2% decrease in exports. This is consistent with the model in column 1. The coefficient
on the control function residual is still statistically significant. In general, the variables that
have a significant effect in column 1 still have one in column 2. Additional variables, such as
whether or not the firm reported customs as an obstacle and the capital labor ratio also have
a significant effect on exports. To help visualize the effect of bribe payments on exports,
the marginal effects of the empirical model are shown in figure 8. This figure shows that
bribe payments are associated with smaller exports, with a higher degree of confidence with
smaller bribe payments.
Lastly, turn to table 9. I measure the effect of the log of bribe payments on the extensive
margin of exports. Table 9 reports the marginal effects of the probit mle model. Column 1
includes a larger sample with fewer explanatory variables, identical to the other tables. Here,
I find that a 1% increase in the bribe payment leads to a .00124 decrease in the probability
of a firm exporting. This result is small and significant only at the p¡0.10 level. With the full
set of controls, I find no significant effect of bribe payment on the firms decision to export
directly or not.
The findings of the empirical model are somewhat surprising. Looking only at the data,
as in figure 4, it would seem that bribes would be positively related to exports. However
correlation is not causation, and after for controlling for unobserved endogeniety that affects
both bribe payments and exports, it appears that bribe payments are not as advantageous
as they would seem. Also interesting is that I find no statistical effect on the quadratic bribe
squared term, as figure 4 would suggest. By looking at the distribution of bribe payments,
most firms pay a very small amount of sales, so I am not surprised the model would not pick
up a significant relationship for larger values of bribes.

25

7

Conclusions

Similar to many other researchers, I find that bribe payments have a negative impact on firm
exports in the MENA region. My results are consistent with the hypothesis that corruption
“sands the wheels” of business. Research has shown that firms in the MENA region tend
to export less than firms in comparable regions (O’Sullivan et al. (2012) Ahmed (2010))
and further that firms in the MENA region don’t export to their full potential (Behar and
Freund, 2011). The prevalence of corruption and bribe payments in the MENA region does
appear to have an effect on the exports of firms, however I do not find an impact large
enough to explain the trade gap reported by others.
I have found that bribe payments may be able to explain part of the lower-than expected
firm exports in the MENA region, where a 1% increase in the amount of bribes leads to
a roughly 1% decline in the amount of exports. I also find evidence consistent with my
theoretical model showing that bribe payments are endogenously determined, where more
productive firms are more likely to both bribe and export. Further, find limited evidence
that bribery is significant enough to influence the firm’s decision to export directly or not.
While bribery is reported by 14% of firms, the average bribe payment of firms that pay
a bribe is 3% of sales including those that export. This means that I shouldn’t expect
a large effect of bribe payments on firm exports. I also find that firms that pay bribes
tend to experience longer delays for services. This suggests two explanations-first that bribe
payments are endogenous, where a bribing official observes characteristics about the firm and
will withhold services for payment. Some of these characteristics are observable through the
WBES data, such as firm size, location, or export status. But there are other characteristics
about the firm that are not observeable that can explain both bribe payments and firm
exports, such as building a new plant/hiring new workers, name brand recognition, or an
expectation of future demand. The theoretical model suggested that firms will pay bribes
with the expectation that they will help expedite business. Unfortunately the empirical
results suggest that the pattern of corruption is more like a tax than a way to improve
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institutional efficiency, as is suggested by the “grease the wheels” hypothesis.
The prevalence of corruption is a compelling issue in the MENA region. While this paper
focuses on the impact on firm exports, the issue of corruption is widespread across all types
of institutions. Indeed this study focuses on one aspect of an economy, and in that respect
I find that corruption does not help businesses or appear to improve institutional efficiency.
Instead, I find that corruption plays a small but negative role on firms that export.
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Figures
Figure 1: Histogram of Bribes/Sales

28

Figure 2: Share of Establishments by Export or Bribe Status
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Figure 3: Average Bribe/Sales By Country
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Figure 4: Exports and Bribes
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Figure 5: Average Number of Days for Service by Exporter Type
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Figure 6: Average Number of Days for Service by Bribe
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Figure 7: Establishments that Bribe and Export by Sector

WBES data provides the four digit ISIC 3.1 industry classification. Two digit ISIC codes
are provided here.
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Figure 8: Marginal Effect of Bribe Payment
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Tables
Table 1: Summary Statistics
Variable
Mean
Ln Direct Exports USD
3.739
Ln Bribe Payment USD
1.395
Average % Bribes
0.004
Ln Age
2.743
Ln No. Workers
3.542
Ln NonProd No.
-0.309
Ln NonProd Wage
10.51
Ln Prod Wage
9.303
Multi-Product
1.095
Sole Proprietorship
0.345
International Quality Cert 0.226
Foreign Own
0.1
Innovation
0.269
Research/Develop $
0.117
Female Top Manager
0.049
Customs Obstacle
0.372
Finance Obstacle
0.678
Ln K/L Ratio
9.868
Productivity
11.052
Log No. Skilled Workers
1.923
Country
4.371
Sector
6.703

Std. Dev.
6.351
3.78
0.004
0.809
1.42
0.304
1.453
1.421
1.608
0.475
0.419
0.3
0.443
0.321
0.217
0.484
0.467
2.204
1.6
1.39
1.529
5.332
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Min. Max.
N
0
18.421 2869
0
18.98 2669
0
0.027 2644
0
5.056 2856
0
9.952 2856
-3.912 1.322 2710
1.54
20.176 2523
1.153
18.23 2619
0
4.585 2869
0
1
2856
0
1
2770
0
1
2856
0
1
2857
0
1
2848
0
1
2869
0
1
2556
0
1
2853
-12.265 20.547 2371
4.466 23.347 2856
0
7.314 2707
1
6
2869
1
18
2869

Table 2: Size
Item
Number Per cent
Micro
14
0
Small
1,111
39
Medium
1,090
38
Large
654
23
Total
2,869
100

Table 3: Country
Item
Morocco
Jordan
Egypt
Yemen
Lebanon
Tunisia
Total

Number Per cent
178
6
350
12
1,730
60
105
4
180
6
326
11
2,869
100
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Table 4: Sector
Item
Apparel, Text, and Leather
Chemicals
Construction
Electricity
Food mfg
Furniture
Machinery and Equip
Metal and Metal Prod
Motor Vehicles
Non-Metal Mineral
Other Serv
Recycling
Refined Fuel
Retail Trade
Rubber
Wholesale Vehicles
Wholesale w/out Vehicles
Wood, Paper
Total
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Number Per cent
725
25
219
8
31
1
3
0
497
17
162
6
164
6
234
8
20
1
279
10
30
1
11
0
1
0
70
2
147
5
9
0
93
3
174
6
2,869
100

Table 5: Control Function Results
(1)
Main Controls
(27.16)
-0.145
(0.103)
Ln No. Workers
0.147∗
(0.0769)
Ln NonProd No.
0.395
(0.630)
Ln NonProd Wage
-0.293
(0.212)
Ln Prod Wage
0.319
(0.232)
Multi-Product
0.0618
(0.0519)
Sole Proprietorship
-0.497∗∗∗
(0.160)
International Quality Cert
0.0650
(0.246)
Foreign Own
-0.0445
(0.297)
Innovation
0.508∗∗
(0.206)
Research/Develop
0.975∗∗∗
(0.328)
Female Top Manager
0.0150
(0.337)
Customs Obstacle

Ln Bribe
Average
Ln Age

Finance Obstacle
Ln K/L Ratio
Productivity
Ln No. Skilled Workers
Constant
Country FE
Sector FE
Observations
Standard errors in parentheses
∗
p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01,

1.359
(0.908)
Yes
Yes
2140
∗∗∗∗
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p < 0.001

(2)
Additional Controls
(32.07)
-0.109
(0.116)
0.401∗∗∗
(0.130)
0.454
(0.826)
-0.431
(0.266)
0.525∗
(0.300)
0.0309
(0.0608)
-0.442∗∗
(0.189)
-0.0984
(0.268)
-0.234
(0.316)
0.759∗∗∗
(0.234)
1.098∗∗∗
(0.372)
0.165
(0.419)
0.397∗
(0.217)
0.347∗
(0.179)
-0.00998
(0.0578)
-0.0477
(0.0903)
-0.261∗∗
(0.122)
0.234
(1.235)
Yes
Yes
1576

Table 6: Main Results
(1)
Main Controls
-1.073∗∗
(0.517)
Ln Bribe Payment × Ln Bribe Payment
0.00778
(0.0124)
Residuals
0.978∗
(0.500)
Residuals × Residuals
0.00617
(0.00930)
Ln Age
-0.428∗∗∗
(0.152)
Ln No. Workers
1.494∗∗∗∗
(0.124)
Ln NonProd No.
-0.861
(0.878)
Ln NonProd Wage
0.146
(0.327)
Ln Prod Wage
0.127
(0.347)
Multi-Product
0.0879
(0.0799)
Sole Proprietorship
-0.765∗∗
(0.357)
International Quality Cert
3.070∗∗∗∗
(0.315)
Foreign Own
1.052∗∗∗
(0.396)
Innovation
0.907∗∗
(0.364)
Research/Develop
1.724∗∗∗
(0.631)
Female Top Manager
-0.514
(0.512)
Customs Obstacle
Ln Exports
Ln Bribe Payment

Finance Obstacle
Ln K/L Ratio
Productivity
Ln No. Skilled Workers
Constant
Observations
Standard errors in parentheses
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-3.286∗∗
(1.387)
2139

(2)
Additional Controls
-1.970∗∗∗
(0.665)
-0.00262
(0.0156)
2.092∗∗∗
(0.645)
-0.00336
(0.0109)
-0.573∗∗∗
(0.179)
1.768∗∗∗∗
(0.323)
-0.450
(1.143)
-0.308
(0.470)
0.684
(0.535)
0.0735
(0.0922)
-1.142∗∗∗
(0.430)
2.956∗∗∗∗
(0.388)
0.684
(0.480)
1.989∗∗∗∗
(0.576)
2.404∗∗∗
(0.860)
-0.0382
(0.626)
1.820∗∗∗∗
(0.402)
0.339
(0.385)
-0.180∗∗
(0.0765)
0.0934
(0.133)
-0.166
(0.252)
-2.430
(1.912)
1575

Table 7: Extensive Margin Results
(1)
(2)
Exports Y/N
Marginal Results
mfx2
Ln Bribe Payment
-0.124∗
-0.269
(0.0738)
(0.169)
Ln Age
-0.0337∗
-0.0410
(0.0184)
(0.0355)
∗∗∗∗
Ln No. Workers
0.0888
0.169∗∗
(0.0158)
(0.0861)
Ln NonProd No.
-0.0698
-0.0771
(0.0943)
(0.225)
Ln NonProd Wage
0.00266
-0.0562
(0.0352)
(0.0962)
Ln Prod Wage
0.00759
0.0780
(0.0380)
(0.112)
Multi-Product
0.00520
-0.000948
(0.00920)
(0.0182)
∗∗
Sole Proprietorship
-0.0875
-0.120
(0.0446)
(0.0828)
International Quality Cert
0.147∗∗∗∗
0.0989
(0.0380)
(0.0819)
Foreign Own
0.0217
-0.0181
(0.0456)
(0.1000)
Innovation
0.0946∗∗
0.235∗
(0.0448)
(0.136)
Research/Develop $
0.157
0.303
(0.0968)
(0.224)
Female Top Manager
-0.0508
-0.0300
(0.0579)
(0.120)
Customs Obstacle
0.178∗∗
(0.0903)
Finance Obstacle
0.0647
(0.0808)
Ln K/L Ratio
-0.00634
(0.0146)
Productivity
0.00313
(0.0270)
Ln No. Skilled Workers
-0.0596
(0.0623)
Observations
1990
1473
Standard errors in parentheses
∗
p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01,
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∗∗∗∗

p < 0.001
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10.1

Appendix: Variable Description and Justification
Bribery Rate

I combine two variables in the WBES data to observe the bribe payment a firm makes.
During the WBES, a firm is asked the following question regarding bribe payments:
“It is said that establishments are sometimes required to make gifts or informal payments
to public officials to “get things done” with regard to customs, taxes, licenses, regulations,
services etc. On average, what percentage of total annual sales, or estimated total annual
value, do establishments like this one pay in informal payments or gifts to public officials for
this purpose? ”
The firm can respond by answering in either local currency units or as a percentage of
sales. Most firms provide the percent of sales paid in bribes rather than local currency units.
I divide the amount in local currency units by the firm’s sales to make the two measures
compatible. My dependent variable is then the combination of these two measures.
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