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Competition, Regulation, and Bribery

Bribery is commonly used to obtain contracts in many foreign countries.
The Foreign Corrupt Practices Act of 1977 (FCPA) made it illegal for U.S.
firms to pay bribes, even in the absence of regulation on the bribe-taking
side of the transaction. Opponents of the law claimed it would put U.S.
firms at a competitive disadvantage relative to foreign suppliers who were
not subject to the same regulation. This paper models the effects of compe-
tition and regulation on bribery. Competition for the incumbent bribe-taker's
position is shown to limit bribes, while competition among suppliers reduces
the contract price but does not affect the equilibrium. Regulation of
bribe takers reduces the disciplinary effect of competition and is ineffective
in deterring bribery unless the penalties exceed the gains. The impact
of regulation of bribe payers (i.e., suppliers) depends on whether the
law is applicable to all bribe payers, firms' costs, and the existence of
contract price constraints on the purchasing side of the transaction. The
results raise questions about the effectiveness of the FCPA in reducing
bribery.



1. INTRODUCTION

Recent public disclosures provide evidence that bribes have been
paid to foreign government officials to obtain contracts for supplying
aircraft, military hardware, drugs, and other goods.l In general, bri-
bery persists when it is costly to monitor and control agents' behavior
(see Becker and Stigler (1974), Pashigian (1975), Alchian (1977), Coase
(1979), and Pauly (1979)). While bribery of government officials in
the United States has been illegal for many years, bribery of foreign
officials was not regulated by the United States government until 1977
when the Foreign Corrupt Practices Act (FCPA) was enacted. A unique
feature of the FCPA is that U.S. firms are subject to U.S. prosecu-
tion for bribing foreign government officials even in countries which
have no prohibitions of their own against bribery. This created
controversy during éongressional hearings, in that the regulation was
viewed by opponents as placing U.S. firms at a potential disadvantage
relative to their foreign competitors who were not subject to regula-
tion. However, fCPA supporters argued that bribery by U.S. firms was
inconsistent with the foreign policy interests of the United States
and, in particular, the Carter Administration's "human rights" doctrine
for foreign policy (see U.S. House of Representatives, 1977).

The purpose of this paper is-to invesgigate anti-bribery regula—‘
tions and compare their disciplinary effects with those of competition.
In particular, we focus on bribes paid by suppliers to influence the
awarding of government contracts. Bribery is modelled as a sequential

process in which an incumbent government official administratively sets

the contract parameters including price and then induces suppliers to
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compete for the rights to the contract by offering bribes. The model
permits an investigation of the separate and joint effects of com-
petition and regulation on both the supply and demand sides of the
bribery transaction. Our analysis shows that supplier competition can
either increase or have no effect upon the equilibrium level of bribery
depending upon whether or not there is competition for the incumbent
official's position on the demand side. The analysis also shows that
the effects of regulating suppliers depend upon the existence of
reciprocal regulation of bribe-taking and competition for the incum-
bent's position.

The remaining sections of this paper are organized as follows.
Section 2 presents a model which predicts how the incumbent government
official will structure the purchase contract parameters in response to
competition for his position. In particular, we show that the incum-
bent government official will voluntarily constrain the total contract
price and bribe in order to protect againét displacement by a com-
petitor. Increasing the number of potential competitors for the
incumbent's position, however, does not necessarily make the incumbent
more vulnerable to displacement. We show that, in some cases, both
the contract price and equilibrium bribe actually rise when additional
competitors are introduced. Suppliers' competitive responses to the
contract offered by the government official are investigated in Sec-
tion 3. We model competition among firms as a non-cooperative game
and derive equilibrium bribery response functions. In the presence of
competition for the incumbent official's position, we show that

increasing the number of suppliers reduces the equilibrium contract
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price, but does not affect the equilibrium level of bribery. Section

4 introduces regulation of bribery recipients. The analysis indicates
that regulating bribery recipients reduces the disciplinary effect of
competition for the incumbent's position and, thus, is ineffective in
deterring bribe-taking unless lérge penalties can be imposed. Section 5
completes our analysis of regulation by identifying the consequences of
supplier regulation. In particular, we consider both uniform regulation
under which all suppliers (i.e., bribe payers) are subjected to the

same regulation and discriminatory regulation wherein only a subset of
firms is regulated. Without constraints on the contract price which
would occur under reciprocal bribe-taking regulation, we show that
neither type of supplier regulation is effective. Furthermore, the

two types of regulation can have different effects on the contract
price. Under uniform supplier regulation, the contract price generally
increases so the citizens in the purchasing country ultimately bear

the cost of this regulation. However, discriminatory regulafion can
either increase or reduce the contract price depending upon the ex

ante competitive position of the regulated firms vis-;—vis the non-
regulated firms. Our findings raise questions about the potential
effectiveness of bribery regulation such as the FCPA., Empirical impli-

cations of our study are presented in Section 6.

2. COMPETITION FOR THE OFFICIAL'S POSITION

We model bribery in a context where an incumbent government official
has the authority to award governmental contracts administratively.2
Since the incumbent's actidns are costly to monitor and we temporarily

- assume that no effective regulations exist on either the demand or
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supply side of the sales transaction, there are opportunities for bribe-
taking. These assumptions permit an assessment of the potential
disciplinary effects of competition and also provide a benchmark for
our subsequent analyses of various anti-bribery regulations.

The bribery process is modelled as a non-cooperative sequential
game between an incumbent government official and n potential
suppliers (see Figure 1 below). A time, to, the government official
establishes the total contract price parameter and then induces the
suppliers to compete for the contract by making bribe offers at time

t Subsequently, the government official awards the contract at t2

l.
and collects the bribe from the "winning" supplier at tye Finally,
the purchasing government pays the agreed upon contract price to the

supplier at t4.

Insert Figure 1 Here

Initially, we focus upon the government official's contract pricing

problem at t This is followed in Section 3 by an analysis of sup-

0°
pliers' equilibrium bribery responses to the contract price. Ceteris
éaribus, increasing the total contract price at tO raises suppliers'
expected gross profits and, thereby, enhances their ability to pay
larger bribes (see Pauley, 1979). As the value of the bribes increases,
however, the incumbent official's property rights eventually become
sufficiently valuable to create incentives for others to incur the cost
of monitoring and displacing the incumbent. Therefore, in setting the

contract price parameter, the incumbent official must balance the in-

crease in the value of bribes against the higher risk of displacement.3



Single Competitor

Initially we assume that there is one competitor for the incum-
'bent government official's position. (In the following subsection,
the multicompetitor case is analyzed.) We assume that, prior to the
time (t3) when the bribe is actually paid, the competitor has the
ability to displace the incumbent by making an investment of 6.4 The
8 parameter can be interpreted either as the amount of resources which
the competitor has available to spend fighting the incumbent or as the
cost of displacing the incumbent. While the competitor is assumed to
know 6 prior to challenging the incumbent, the latter has imperfect
information about 6 at the time (tU) when the contract price is deter-
mined. Accérdingly, we denote the incumbent's beliefs about fhe com-
petitor's costs by the probability distribuﬁioﬁ, H(6). We also simplify
further by assuming that the incumbent and competitor know the expected
value of the bribe (B) conditional upon the contract price parameter,
P. (In Section III, the equilibrium relationship between B and P is
derived endogeneously based upon an analysis of the bribery game be-
tween the official and suppliers.)

Given the above assumptions, a competitor would not have incentives

to incur the cost of displacing the incumbent unless:
6 < B. (1)

The probability of being displaced (as assessed by the incumbent offi-
cial) for a given B, therefore, is H(B). If the competitor is suc-
cessful (i.e., displacement occurs prior to time, t3), the incumbent

loses the property rights to the bribe; otherwise, the incumbent
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collects the bribe in our model. Accordingly, at t0 the incumbent's

expected utility from the bribe is given by:
g0t = A(BYUCO) + (1 - H(E))E[U(B)]. (2)

where the expectation is taken with respect to the value of the bribe
conditional upon the contract price, P.

The incumbent's vulnerability to displacementAin the above model
clearly depends upon the competitor's cost distribution. For example,
suppose that P* represents the optimal solution to the incumbent's
contract pricing problem in (2). Now consider the effect of shifting
the cost distribution, H(e), downward in the sense of first-order
stochastic dominance: Such a shift would increase the probability of
displacement (conditional upon P*), thereby, reducing the expected
utility from bribes. Hence, the incumbent would have to lower the
contract price below P* to reduce the probability of displacement.

A parallel analysis, of course, would show that an upward shift in
the competitor's cost distribution would increase the incumbent's
choice of P* and B. The competitor's cost distribution, thus, pre-
dictably affects both the contract price and the expected bribe

collected -by the incumbent government official.

Multi-Competitors

A priori, one might speculate that introducing additional com-

petition for the incumbent's position, ceteris paribus, would further

increase the probability of displacement and, thus, create incentives
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for an incumbent to respond by reducing P*. We show in Proposition 1
that increasing the number of competitors under certain circumstances,
however, actually can reduce the probability of displacement and, thus,
induce the incumBent to increase the contract price and bribes.

As a starting point for the analysis, we now assume that there
are n potential competitors who have an opportunity to vie for the
incumbent's position. Consistent with our previous assumptions, each
competitor knows B and its own available resources, but has imperfect
information about competitors. Aécordingly, each competitor's 8 is
modelled as a realization from a comﬁon underlying distribution, H(8).
This modelling framework maintains comparability with our previous ana-
lysis, while permitting differences among competitors.

When deciding whether to challenge for the incumbent's position,
each competitor must compare the expected value of bribes (discounted
by the probability of winning) against the associated cost. In the
present model, we assume that competitors 5§have'independently and that
the probability of prevailing against other competitors is an increas-
ing function of 6. The former assumption prevents explicit modelling
of coalition formation within the model, but does not preclude coalition

formation per se since the competitors can be viewed as coalitions of

various interest groups.s The latter assumption is not essential, as
results similar to those presented below can be demonstrated for other
cases in which the probability of winning is independent of 9.

Assuming that the ith competitor decides to incur a cost of Si, the
(ex ante) probability of actually winning is equivalent to the probability

that the other n-1 competitors incur costs which are lower than ei. Given
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our previous assumptions, this probability is H(ei)n-l. Assuming

rationality, the ith competitor would be unwilling to challenge the

incumbent unless:
0, < Eu(ei)“‘l. (3)

Displacement of the incumbent can occur, therefore, only when (3)
holds for at least one of the competitors. Accordingly, the incumbent
will successfully avoid displacement when B is established (via P) such
that 6, > Bu(e )™ for i=1,n.

The calculation of the probabilities for either event is poten-
tially compleg. When 1 > (n—l)iﬁ(e)n—zh(e) for all 6, however, the
problem is simplified greatly, because when the lowest cost competitor
is deterred, all other (higher cost) competitors also would be

deterred. Accordingly, the ﬁrobability that the minimum 6 competitor

would be deterred is given by Pr(emin > Eﬁ(em. )n-l). Rearranging

in

terms, one can verify that:

) g )y )

min

- n
Pr(emin > BH(emi )

. Pr(1/B > u(emin)

-1

n
Pr(H(Bmin) /emin < 1/B). (5)

Since both the probability distribution for 6 . and H(6_, )n-l
min min

depend upon n, conclusions about the effect of the number of com-
petitors on the incumbent's probaﬁility of displacement are not
possible without further assumﬁtions about H(8). Accordingly, we now
assume that 6 is uniférmly distributed on the interval, (0,0%). Given

this assumption, H(6) =6/6%, so
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Pr(a(e )" L/6 < L/B) = pr(eh L/e%/e < 1/B)  (6)

Pr(s_, < " 2/0*/B). (7)

in

The event that a particular Bi is the smallest among the n com-—
petitors (i.e., o, = emin) is equivalent to the event that the other
n-1 competitors simultaneously have 6 values which exceed ei which has

probability (1 - H(ei))n-l. Thus, the probability of maintaining

incumbency, given B is:

(Pr(e, =0 . < n~2/0%/8) = [1 - B %/e%/B) )"t (8)

min

_2/0#/B -1

= [1 o

(9)

Equation (9) indicates that the probability of maintaining incum-
bency depends jointly upon 6*,-3, and n. Furthermore, introducing
additional competitors can either increase or decrease the probability
of maintaining incumbency. As an example of the latter, we now demon-—
strate that the probability of maintaining incumbency and expected
bribe both can be higher with multiple competitors than with a single

competitor.

Proposition 1:

The equilibrium contract price and the expected value of the bribe
received are not necessarily reduced by the introduction of additional

competitors.

Proof:
Suppose initially that there is a single risk-neutral competitor

and the optimal (interior) solution to the incumbent's decision problem
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in (4) is to choose B (via P) such that, conditional upon B, the proba-
bility of a raid, H(B) = a. Since 6 is uniformly distributed on the
interval, (0,0%), this would imply that B = ae*.6 Now consider a case
in which: (i) there are four competitors, (ii) 6 is uniformly distri-
buted on the interval (0,6%*), (iii) 1 > (n-1)§H(e)n'2h(e) for all @,
and (iv) 6* < Ya/(1 - 3/1:;. Assuming for the moment that B = ab*, (9)
" can be used to compute the probability of maintaining incumbency with

four competitors,

Pr(Incumbency) = (1 - _Qf%%ﬁ_)3 (10)
= (1 --21)3, (11)

Yoo *

Note that, if 6% < Ya/(1 - 3/T:§), as assumed above, (11) is larger
than l-a which implies that the incumbent's probability of being
displaced is now less than a. Accordingly, in the four competitor
case, the incumbent would be able to increase B above a* while
still maintaining the risk of displacement at the initial a level.
Since the incumbent's expected payoff wéuld be larger if B were in-
‘creased, the equilibrium céntract price P (and B) would be higher in
the four-competitor case than in the single competitor case.
Q.E.D.

The basic implication of Proposition 1 is that increasing the number

of competitors has two divergent effects. First, additional competi-

tors increase the probability that (at least) one of the competitors
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will have a 0 realization lower than B. Ceteris paribus, this would

seemingly increase the incumbent's risk of displacement and imply that
his best response would be to lower B via a contract price reduction to
reestablish equilibrium. Increasing the number of competitors, however,
also diminishes the probability that any one competitor will prevail in
the competition and, thereby, reduces the expected value of the pro-
perty rights assessed by the competitors. Since competitors' incen-
tives to attempt displacement are attenuated, the actuainprobability of
displacement need not decrease. In fact, Proposition 1l has shown that,
under certain conditions, the probability of displacement can decrease,
so the incumbent's optimal response would be to increase the contract
price and, thereby, secure a larger expected bribe.

A final point regarding Proposition 1 concerns the assumptions that
competitors know their own costs and are risk-neutral., While these
assumptions simplify our proof, they are not essential for our results.
In fact if risk aversion were assumed and competitor's costs also were
assumed to be uncertain, our results would be strengthened as the
expected utility of the (uncertain) property rights to the incumbent's

position would be less than the utility of their expected value.

3. BRIBERY GAME AMONG SUPPLIERS

Having analyzed the government official's contract pricing problem,
we now investigate suppliers' equilibrium bribery responses to P, so
that B can be derived endogeneously. In particular, we assume that
the incumbent official solicits bribes from suppliers and then awards
the contract to the firm offering to pay the largest "commission."7

Without loss of generality, the negotiations between the governmental



-12-

official and suppliers are assumed to be private so firms do not know
the commission bribe offers of the other firms.8 Hence, the bribery
game among suppliers is modelled as noncooperative. The following
notation is adopted in the bribery response model:

P: " The total contract price.

c: The cost of supplying the product (excluding bribes).

z =P - c: The gross profit from the contract.

B: The bribe to be paid to the government official or
third party intermediary.

F(z): The cumulative probability distribution for z, defined
over the interval [z, z].

n: The number of firms competing for the contract.

Consistent with our previous assumptions and without loss. of
generality, each supplier is assumed to know the total contract price
P and ité own cost before offering bribes.9 However, suppliers have
incomplete information about other firms' costs and potential gross
profits. Accordingly, the bribery process is modelled as a game of
incomplete information (see Harsanyi 1967, 1968). As a further simpli-
fication, the analysis is restricted to games in which all suppliers
have the same beliefs about firms' gross profits which are modelled by
the distribution, F(z). We assume that F(z) is twice differentiable
and that the bribe paid is an increasing and differentiable function of
z and, therefore, write B = B(z) where dB(z)/dz = B'(z) > 0. Given
these assumptions, B(z) has an inverse which is denoted by w(+) and, by
definition, w(B(z)) = z. ;

Since all firms possess the same amount of information, we focus

on symmetric Nash equilibria in which all firms employ a common
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(bribery) strategy in response to the contract price parameter. As
the contract is awarded to the firm offering the largest bribe in our
model, the event that a representative (ith) firm will obtain the

contract with a bribe of B will occur when the other n-1 competitors
have z's that are smaller than 24 and the associated probability is
F(zi)n—l. Given that F(zi)n-l = F(n(B))n-l, the ith firm's expected

payoff from submitting the bribe can be expressed as:
n-1
E[$(B)] = [z, - BIF(n(B))" ~, 1)

where E denotes the expectation operator and ¢(B) is the payoff from

bribe B.

Proposition 2:

Given the above assumption, the (symmetric) equilibrium bribery

strategy for the ith supplier is

B(z,) = z, - jzi Fee)™ L ae/rz)" L, (= 1,m) 0 (13
i’ T % : zi ’ i=1,n) )

where t is a dummy variable of integration.
Proof: (See Appendix A).

Proposition 2 indicateé that, in equilibrium, each supplier computes
its own potential gross profit on the contract and then submits a bribe
offer which represents a markdown from z. The markdown term can be
analyzed further by manipulating equation (13) (see (A7) and (A8) in

Appendix A) to obtain the following equivalent expression:

n-1 % n-2
B(z)F(z,)" = (n-1)[ © t*F(t)" “f£(t)dt. (14)
Z
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Since B(zi) is the bribe paid contingent upon winning the contract
and F(zi)n_l is the probability of winning, the left side of (14) is the
expected value of the bribe paid by the ith supplier. Thg right side of
(14) is thé expected value of the gross profit accruing to the firm sub-
mitting the second largest bribe (given that the ith firm submits the
largest bribe). Thus, the ith firm's expected bribe is effectively
bounded by the expected gross profit of the second lowest cost firm
(given that the ith firm is the lowest cost supplier among the set of n
firms). An important comparative staticé property of the equilibrium

bribery response function is now identified.

Proposition 3:

For a given contract price, the expected bribe paid to the govern-
mental official is a nondecreasing function of the number of competing

suppliers.

Proof: (see Appendix A)

The intuition underlying Proposition 3 is that, as the number of
suppliers increases, the probability of including the lowest cost sup-
plier who can pay the largest bribe also increases. Furthermore, firms
are forced to bribe more aggressively, so the government official can
extract a larger share of producers' éurplus in the form of a bribe.
While these consequences are both intuitive and consistent with
results in the auction literature, in our bribery context, they are
based upon the assumption that the contract price remains fixed. In
the presence of competition, however, our previous analysis in Section

2 indicates that an increase in the expected value of the incumbent's
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bribe would increase the risk of displacement. The incumbent official
would therefore have to reduce the contract price to restore the
equilibrium relationship between the expected value of bribes and the
risk of displacement. Hence, given compe§ition for the incumbent's
position, the ultimate effect of increasing the number of suppliers
would be to reduce the contract price, but not change the equilibrium
level of bribes paid by suppliers.

Having shown that bribery persisté in the presence of competition
on both sides of the purchase transaction, a question arises about
whether regulation can eliminate bribery. 1In the following sectionms,

we investigate several possible forms of regulation.

4. REGULATION OF BRIBE-TAKING

In this section, we investigate the effects of regulating bribe
taking by imposing penalties oa government officals who are caught
(and/or convicted) of bribe taking. While such penalties could
include prison sentences in addition to monetary fines, our analysis
is confined to the latter type of penalty.lO In particular, we assume
that the incumbent official faces a monetary penalty of r = r(P,B(P),¢)
(i.e., r depends upon the contract price, bribe, and an (exogeneous)
parameter, ¢, whose probability distribution, G(¢) is common know-
ledge).ll

Given these assumptions, a competitor would have incentives to

displace the incumbent only whan 6 < B-r, where r is the expeéted
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value of monetary penalties (conditional upon P). Hence, the prob-
ability of displacement becomes H(B-r) and the incumbent's expected

utility from soliciting bribes in (2) is modified as follows:
EUd = H(B-T)U(0) + (1-H(B-7))E[U(B-1)]. (15)

The expected utility expression in (15) indicates that incentives
to solicit bribes are affected in two interrelated ways by regulation.
First, regulation reduces the official's net payoff from bribefy in
the incumbency state. However, the competitor's incentives to
displace the incumbent also are attenuated for the same reason.

Hence, the incumbent's probability of being displaced is reduced from
H(B) to H(B-r). This increases the expected payoff from bribes and,
thus, opposes the first effect. Since both effects are mediated by the
functional form and specific parameters of the competitor's cost dis-—
tribution and incumbent's utility function, general conclusions about
the ultimate effectiveness of such regulation aré not possible without
further assumptions. Note, however, that as ;'+-§, the incumbent's
expected payoff from bribery in (15) is eliminated irrespective of the
particular cost distribution and utility function. When the expected
penalty is smaller, however, such regulation will.not necessarily eli-
minate briﬁery as we now illustrate in the following example.

Assuming that the competitor's cost distribution is uniformly
distributed over (0,0*%) and that the incumbent is risk-neutral, the

expected payoff from soliciting bribes is
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Ia . _s_;i)(g_;). (16)

EU

Differentiating (16) with respect to P, the necessary condition
for an interior solution to the incumbent's contract pricing problem

is that:

L& Een s a-EHE-L) (17)

Upon simplification, (17) can be reduced to the fdllowing:

B =0%*/2 - T. (18)

The incumbent's optimal response to regulation, ﬁherefore, is to-
set P such that the expected bribe is equated with the mean of the
competitor's cost distribution less the expected Qalue of the penalty.
Thus, if the expected penalty equals or exceeds the mean of the com-

petitor's cost distribution, the incumbent will not have incentives

to solicit bribes. To the extent that the expected penalty is less
than the cost mean, however, our example shows that bribery can per-

sist in the presence of regulation.

5. SUPPLIER REGULATION

Having examined the effects of bribe-taking regulation, we now
investigate the consequences of two types of supplier regulations.
Our initial focus is on uniform regulation in which all suppliers are
subjected to the same penalty as would be the case, for example, if

U.S. firms commit bribery domestically or the product to be sold in a
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foreign country is manufactured only by U.S. firms. This 1is followed
by an analysis of a second type of supplier regulation in which only a
subset of suppliers is regulated. Such "discriminatory” regulation is
representative of a situation in which U.S. firms compete against
foreign firms which are not subject to similar supplier regulations in
their own countries. The analysis will show that the consequences of
supplier regulation depend upon the concurrent existence of effective
bribe-taking regulation and/or competition for the incumbent's position.
Furthermore, in the case of discriminatory regulation, the relative
profitability of the regulated and non-regulated firms also has an

effect.

Uniform Supplier Regulation

All firms in our model are assumed initially to bear a cost, q,
after imposition of supplier regulation. This regulatory cost can be
interpreted as a composite of monetary penalties, legal fees to defend
management, commissions paid to tﬁird party intermediaries who'conceal
the payment of bribes, and damages to firms' reputations resulting from
adverse publicity.l2 Accordingly, the specific consequences of
supplier regulation on the equilibrium level of bribery can be identi-
fied by comparing firms' equilibrium bribery strategies before and
after the imposition of regulation. Assuming that 0 < q < z, the gross
profit of the ith representative firm is z; =z
profit distribution for the industry is F*(z*).13 Hence, the equili-

- q and the revised

brium bribery strategy is:



...19_
z* %=1 %1
B (2%) = z% = [ T Fr(s)™ T ds/Px(z2%)V T, (19)
1M i i
29
where the range of integration is now over the interval [z - q, z?] and
n* denotes the number of firms competing, where n* < n.

A comparison of the equilibrium bribery strategies in (13) and (19)

indicates that Bl(z;) < B(zi) and leads to Proposition 4 below.

~ Proposition 4:

The equilibrium bribe paid to the government official is reduced
when the contract price is held constant and uniform penalties are

imposed on all potential suppliers.

Proof: (seé Appendix A)

Proposition 4 demonstrates that, for a fixed contract price as
would be the case when bribe-taking is regulated, supplier regulation
predictably reduces bribes. When the incumbent can increase tﬁe
contract price, however, fhis result does not necessarily hold. From
our previous analyses in Sections 2 and 4, it is apparent that,
without effective bribe-taking regulation or other constraints on the
contract price, the incumbent could increase P by exactly q to main-
tain suppliers' profits at their old leQels. Under such circum-
stances, the expected value of bribes and the probability of displace-
ment also would remain at their existing (equilibrium) levels. An
important implication is that supplier regulation is not effective

unless there are reciprocal anti-bribe taking regulations of other

constraints on the contract price.
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Discriminatory Supplier Regulation

The uniform regulation model is now modified by assuming that only
a subset of firms is subjected to regulatory costs. The latter would
be representative of the case when U.S. firms are subjected to the
foreign Corrupt Practices Act, but their foreign competitors are not
regulated. Once again, the contract price initially is assumed to be
fixed as would be the case when bribe-taking regulation constrains the
contfactvprice.

The potential consequences of discriminatory regulation are
illustrated by two polar cases. In Case I, the regulated (e.g;, U.S.)
firms have lower costs (higher gross profits) excluding regulatory
costs ﬁﬁan their non-regulated (e.g., foreign) competitors, while in
Case II, the regulated firms initially have higher costs (lower gross
profits). A separate analysis of both cases is performed,>because the
effects of regulation on the expected bribe paid to government offi-
cials depend upon the relative profitability of the regulated and non-

regulated firms.

Case I: Low Cost Regulated Firms

Prior to supplier regulation, we assume the gross profits of non-
regulated firms are distributed on the lower subinterval [z, zA],
while regulated firms' gross profits are distributed on the upper sub-
interval, (zA,.;]. By definition, z, represents the gross profit of
the non-regulated firm having the lowest cost (highest gross profit).
Assuming temporarily that the contract price remains fixed, but that a

cost, q, is now imposed on the low cost firms that commit bribery, the

potential gross profits of regulated firms would be distributed on the
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interval, (zA-q, z-q], while non-regulated firms' gross profits would
not be altered. The presence of the penalty-cost effectively trun-
cates the upper end of the industry gross profit distribution at the
Max {;;q, zA}. Since bribe offers are inherently constrained by
total gross profit, in the absence of a countervailing contract price
increase, the expected value of bribes collected by the incumbent
official will predictably decline as in the uniform case.

One important difference between the two types of regulationm,
however, is that the identity of the winning firm can change under
discriminatory regulation depending upon the magnitude of the regulatory

cost, If q < z-z,, the gross profits of the regulated firms would be

A?
shifted downward, but the most profiﬁable regulated firm would remain
the most préfitable overall (see Figure 2). Hence, for small regulatory
costs, the consequences of discriminatory supplier regulation are
essentially the same as those of uniform regulation discussed above,
However, when the regulatory cost is larger (i.e., q_Z';;zA); then some
non-regulated firms would become more profitable than the most profit-
able regulated firms in the aftermath of regulation and, thus, be able
to obtain the contract by paying larger bribes. Note that this result
is not sensitive to the incumbent's contract pricing decision;
increasing.P would increase all firms' profits and help fo sustain the
equilibrium level of bribes collected by the incumbent official, but

would not alter the relative profitability of the regulated and non-

regulated group of firms.

Insert Figure 2 Here
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Case II: High Cost Regulated Firms

In contrast with Case I, we now assume that, prior to regulation,
the regulated firms have gross profits which are distributed on the
interval, [z, zA), while the gross profits of non-regulated firms are
distributed on the interval, [zA,-Z]. Provided that the contract price
remains fixed, a regulatory cost of q effectively shifts the profits of
the regulated firms downward over the interval, Lg;q, zA—q) as depicted

in Figure 3.

Insert Figure 3 Here

While supplier regulation reduces firms' ability to compete and,
thus, might appear to have exactly the same consequences as in Case I,
examples can be constructed in which, for a given contract price, the
expected value of bribes paid actually increases. For example, sup-
pose that q = z, 80 that all regulated firms have negative profits
and, thus, are driven out of the market. Since the gross profits of
the non-regulated firms are not altered, the lowest gross profit of
the n* non-regulated firms which are able to-pay bribes is now Zys
rather than z. Under these conditions, the non-regulated firms will
modify their bribery strategies, so that the equilibrium bribery stra-
tegy for the ith non-regulated firm becomes:

z
By(zy) =z - '

Za

F(e)? L dt/F(zi)n*"l, (20)

where B3(-) designates the modified bribery strategy and n* denotes the

number, of non-regulated firms competing for the contract.
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Two important differences between firms' bribery strategies in
(20) and (13) are that n* < n and the integral is now evaluated over

the interval [zA, zi], rather than [z, zi]. Ceteris paribus, a

reduction in the number of firms competing increases the markdown and,
thus, reduces the equilibrium bribe offered by each firm (see Proposi-
tion 3). However, raising the lower range of the distribution of

gross profits from z to N in (20) reduces the markdown. Hence, the
ultimate effect cannot be determined without making further assumptions
aSout F(z) and the relevant parameter values.

Many of the examples analyzed by the authors suggest that, in the
absence of an offsetting contract price increase, the expected value
of bribes is predictably reduced by such regulation. However, excep-
tions can‘exist when z, is substantially larger than z, but n* is
relatively close to n. Readers familiar with the Riley and Samuelson
(1981) study of auctions will recognize that such exceptions arise
under essentially the same conditions wherein the imposition of a
reservation price can be shown to increase the seller's expected
revenue.14 The parallel between discriminatory regulation in the
present example and the reservation price in auctions is that the
firms with the lowest gross profits (or object values in auctions) are
effectively excluded without affecting the firms whose gross profits
(values) are higher. This latter consequence also distinguishes the
present example from those considered previously and, thus, provides
another reason (apart from ineffective or non-existent bribe-taking
regulation) of‘why the expected value of bribes received by the
government officials may not be reduced by the discriminatory regula-

tion of suppliers.15
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6. IMPLICATIONS

The analysis in this paper has several implications for the condi-
tions under which bribery can be expected to prevail as an exchange
mechanism and for the effects of bribery regulation such as the Fdreign
Corr;pt Practices Act. First, based upon our Analysis, we would pre-
dict bribery to be more prevalent in countries in which the expected
penalties for bribe-taking afe small and the costs of monitoring and
displacing an incumbent official are high due to protection by mili-
tary forces, limited freedom of the press; and/or a diffuse opposition.
This may explain why bribery appears to be a common practice in many
Third World Countries having military dictatoréhips.l6

A sécond implication of the analysis is- that competition for the
incumbent's position constrains the equilibrium bribe level, but does
not eliminate bribe-taking. Furthermore, the effects of supplier com-
petition also depend upon circuﬁstances on the demand side of the
bribery transaction. Specifically, we showed that, without competition
for the incumbent government official's position, increased supplier
competition does not affect the contract price, but raises the
equilibrium level of bribery. In the presence of competition for the
incumbent's position, however, the gains from increased supplier com-—
petition are dissipated. Hence, the equilibrium level of bribery
remains constant, while the contract price is reduced.

Further implications of our analysis are related directly to
supplier regulation in markets where all suppliers are subject to
similar regulation as would be the case if foreign firms were also

regulated or they were not viable competitors against U.S. firms. As
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noted previously, one of the objectives of the Foreign Corrupt Prac-
tices Act was to reduce bribe payments by U.S. firms to foreign
government officials in line with the Carter Administration's “human
rights” foreign policy. Managers of U.S. firms and reports by govern-
ment agencies, however, claimed that the law would reduce U.S. firms'
abilities to export to bribery prevalent countries. The analysis in
this paper implies that certain conditions must be met before such
regulation actually would affect bribery and exports to foreign
countries. In particular, the uniform regulation analysis showed
that, even in markets in which there are no foreign competitors (or
foreign firms face similar regulations), U.S. firms would continue to
compete by paying bribes unless the regulatory costs made the transac-
tions unprofitable. However, in the absence of reciprocal bribe-
taking regulation in the foreign country or other price constraints,
our analysis predicts that ;his would be unlikely to occur, because
the incumbent government official wduld have incentives to raise the
contract price to maintain the equilibrium bribe level. Hence, our
analysis predicts that the FCPA and similar foreign supplier regula-
tions will help to curb bribery when the purchasing country has effec-—
tive bribe-taking regulation, but have little impact other than to
raise prices on exports to countries which lack such regulationms.

In markets where un-regulated foreign suppliers compete, however,
the consequences of the FCPA are potentially more complex as they also
depend upon the comparative cost strpctures of the U.S. and foreign

firms. If U.S. firms had lower profits (higher costs) than foreign
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firms before the FCPA, then the added regulatory cost would make U.S.
firms even less competitive and, in the limit, drive them completely
out of the market. While the FCPA would achieve its objective of dis-
couraging U.S. firms from offering bribes, the equilibrium level of
bribes collected by foreign government officials would not be expected
to decline, when the government official can increase the contract price.
Furthermore, even when the coantract price is constrained, the expected
value of bribes may still increase due to the reservation price phenom-
enon in Section 5. In either situation, however, a decline in U.S.
firms' participation in such markets would not necessarily be accom-
panied by a reduction in the equilibrium level of bribes paid to
foreign government éfficials.

Based upon our analysis, the FCPA is likely to have the greatest
potential impact on bribery when U.S. firms' profits (excluding regula-
tory costs) are higher than foreign competitors and reciprocal anti-
bribe taking regulatioms or other price constraints exist on the
purchasing side of the tranmsaction. Under such circumstances, the
incumbent government official would be unable to increase P to maintain
the equilibrium bribe. While the expected value of bribes would
decline, the competitive position of U.S. firms QOuld be adversely
affected if the regulatory cost is sufficiently high to alter their
relative profitability vis—;-vis foreign competitors.

The export market for aircraft provides an interesting illustra-
tion of the economic consequences of political policy. Since foreign
aircraft suppliers were in a relatively weak competitive position vis-

a-vis U.S. firms before enactment of the FCPA, this market provides an
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empirical counterpart to our models of uniform regulation (or Case I
discriminatory regulation). Based upon our analyses we would predict
that, in the absence of high regulatory costs, U.S. aircraft suppliers
would continue to pay bribes and sell goods after the enactment of the
FCPA. Not surprisingly, this industry had four (Boeing, Lockheed,
Northrup, and Grumman) of the five firms reporting paying the largest
and most highly publicized bribes in filings with the SEC (Heldack,
1978, p. 52) and also attracted the earliest U.S. government investi-
gations of bribery of foreign government officials. Yet our analysis
predicts that, given the lack of foreign competition, the aircraft
industry would be one of the least affected By the FCPA. Whether our
predictions are actually supported by foreign éxport data, however,

must await subsequent empirical research.
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Footnotes

lDetailed descriptions of these bribery activities can be found in
U.S. Securities and Exchange Commission (1976), filings on 8-K and 10-K
forms with the Securities and Exchange Commission, and in Greanias and
Windsor (1982).

2The government official in our model effectively represents a
surrogate for the government itself. In a large government organiza-
tion, there are possibilities for lower level officials to collect
small bribes on a routine basis without the knowledge or approval of
their superiors. Such grease payments, however, are not subject to the
FCPA and we do not explicitly model them herein.

3Another form of bribery is for sellers to pay an entry fee to get
on bidding lists. Once on the bidding list, the seller competes with
other sellers using bidding procedures. A key difference between the
commission bribe model and the entry fee model is that only the winner
pays the bribe in the commission bribe model, while all competitors who
are on the bidding list pay in the entry fee model. We have derived
the equilibrium bribery strategy for the entry fee model and found the
comparative statics properties of the latter model are essentially con-
sistent with those of the commission bribe model presented below. The
practice of deferring the payment of the bribe until after the sale is
made protects the supplier against losses in the event that the govern-
ment official were to renege on the purchase contract. Furthermore,
since the supplier's profit is protected, ceteris paribus, a larger
bribe can be paid to the governmental official. Thus, both the govern-
ment official and supplier benefit when the payment of bribes is in the
form of a commission.

This is similar, in certain respects, to management's response to
the threat of a corporate takeover in the Grossman and Hart (1980)
model.

5The cost of displacing an incumbent will depend upon extant cir-
cumstances (e.g., the size of the country, cost of monitoring related
to the freedom of the press, and loyalty of the military).

6The presence of collusion would effectively reduce the number of
competitors. We abstract from the explicit modelling of collusion
sub-games by defining competitors either as individuals or groups of
individuals.

7If the incumbent is also risk-neutral, the optimal level of ex-

pected bribes can be determined explicitly. Given risk-neutrality,

I_ B — - _—2
EU -(1-8—*)3-3—3/9*
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Differentiating with respect to P, the first order condition is:

After simplifying, the first order condition can be written as:
B = l/p0%,

Thus, a risk-neutral incumbent will choose P so that the expected
value of the bribe equals the mean of the competitors' cost dis-

tribution. A risk-averse incumbent obviously will set B below the
mean of the cost distribution to reduce the risk of displacement.

8The government official does not have incentives to reveal the
bribe offers of other firms, because the suppliers would alter their
bribery strategies. One can show that the bribery game among sup-
pliers is equivalent to a sealed bid (first-price) auction in which
the contract is awarded to the firm who submits the largest bid.
Hence, we can appeal to the bidding literature (e.g., Vickrey 1961)
which has shown that the seller's expected revenue in a sealed bid
(first-price) auction is the same as in an English ascending auction
in which the bids of other firms are observed.

9Any uncertainty about the price at the time the bribes are paid
would diminish the value of the contract to risk-averse suppliers.

Hence, there are obvious incentives for the: government official to
announce the price at the time bribes are solicited. If the government
official were unable to convince suppliers that the actual coatract
price will be equal to (or greater) than the announced price, the bribe
offers obviously would be decreased.

lOBlock and Lind (1975) have argued that it may be inappropriate
to monetarize criminal penalties. The omission of criminal penalties
from our model does not alter, in any way, the qualitative features of
our results as will become apparent shortly.

llOne possible interpretation of the ¢ parameter is that it repre-
sents the probability that bribe-taking will be discovered ex post.

12In addition to the non-compliance costs discussed above, firms

may bear various compliance costs related to monitoring employee
behavior and other internal control activities.

13We temporarily assume that z - q > 0. Otherwise, the profit of
the firms remaining in competition would be distributed over the inter-
val [0, z - q], because the firms for which q > z would be unable to
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pay bribes. Later, in Case II, we relax this assumption and
demonstrate different results.

14In our model, such a larger'ﬁ would increase the incentives for
a competitor to displace the incumbent. Since the probability of
displacement would be elevated, the incumbent would have to reduce the
price to reestablish equilibrium vis-a-vis competitors. Hence, the
presence of competition for the property rights to the bribes would
prevent the incumbent from capturing the total windfall gain.

15Introducing stochastic penalties would not change our results,
provided that firms know the expected value of their potential
penalties, or have identical posterior distributions for the penalty.
If firms have different posterior distributions, however, then
Proposition 3 will not necessarily hold. Wilson (1977) has analyzed
competitive bidding games and shown that firms will adopt conservative
"bidding strategies in a first-price auction to protect against over-
estimating the value of the object being purchased (i.e., the "winners
curse”). Hence, increasing the number of firms actually has been shown
to reduce the expected revenue to the seller for certain posterior
distributions.  Since our model of suppliers' bribery response is iso-
morphic to bidding models, it should be apparent that the bidding
results will generalize to our bribery context. Therefore, for certain
supplier cost distributions, reducing the number of firms competing for
the contract (n) actually could further increase the expected bribe
collected by government officials. Hence, the potential effectiveness
of discriminatory (and uniform) regulation would be further reduced.

16Virtually all of the non-communist countries on the U.S.
Department of Commerce (1980) list of countries in which bribery is a
common means of exchange are governed by military dictatorships. Data
on the use of bribery in communist military dictatorships are not
available.
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Appendix A

Proof of Proposition 2
The equilibrium bribery strategy can be determined by differentiating

equation (14) with respect to B,
3 Elo(®)] = Fa (BN + [z, - Bl(a-L)F(n(8)" 2£(n(B))n"(B). (AL)

Since B = B(z) and n(B(z)) = z, one can verify that n'(8(z)) = 1/B'(z).
After making the appropriate substitutions, (Al) is equivalent to

the following expression:
-1 -2
E[$'(B)] = -B'(z)F(z)" ~ + [z; - B(z)]F(z)" “£(z;). (42)
The necessary condition for an interior optimum is that:
n-1 n-2 _
-B'(zi)F(zi) + [zi - B(zi)]F(zi) f(zi) = 0. (34)

Note that (A3) is a linear differential equation whose solution can be

obtained readily by making use of the fact that:

B (2)F(z)" ™ + B(z;) (a-D)R(z )" 2E(z) = 35 [F(2))"B(z,)]. (44)
1

Thus, (A3) is equivalent to:
3-3; [F(zi)“'l B(z,)] = (n-l)F(zi)n-Z £(z,). (45)

Integrating both sides of (A5) over the interval [z, zi] where firm i

has a positive probability of winning,
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2.
F(z)" 1 B(zy) = [ © (-D)F(0)™% £(£)t de + K, (46)
Z

where k is a constant of integration.
The integral of the right hand side of (A6) can be integrated by

parts. Letting u =t and dv = (n-l)F(t:)n—2 f(t) dt,

s n-2 2 % n-1
[ 7 (a=L)eF(t)" “ £(t) dt = [tF(t)] = - [ ~ F(t) ~ dt. (A7)
Z Z Z
zZ, -1
= 2,F(z) - [ 7 R()" dt. (48)
Z

Substituting (A8) into (A6) and dividing by F(zi)n—l,
Z4 n-1 n-1 n-1
B(zi) =z - £ F(t) dt/F(zi) + k/F(zi) . (A9)

One can verify that the constant of integration in (A9) must be zero
by taking the limit as z; * 2. The first term on the rightrside has a
limit of z and the second term can be shown to have a finite limit using
L' Hospital's rule. Thereforg, a nonzero k would result in an infinitely
negative bribe for k < 0 or violate the monotonicity property for k > 0.
That the resulting bribery strategy is consistent with a Nash equilibrium,
is verified by showing that B(zi) is a best-response when competitors

are assumed to employ, B(®).

Proof of Proposition 3

Since all firms employ the same bribery strategy, Proposition 2 is
established by showing that the equilibrium bribery strategy is a non-

decreasing function of the number of suppliers (n). Given the
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equilibrium strategy in (2), one can verify that B(Zi) is a non-
decreasing function of n since

Z.
[ RO ar/Rz)"
Z

is a nonincreasing function of n.

The equilibrium bribery strategy is

Z,
B(z;) = z; - £ Yyt dt/F(zi)n"l- (A10)

Given that the first term does not involve n, B(zi) is a nondecreas-
ing function of n, when j’ziF(t:)n"l dt:/F(zi)n'-l is a nondecreasing
function of n. Since F(%)n_l is differentiable, the Mean Value Theorem
indicates that there exists a z, e[g, Zi] sﬁch that

z

i n-1 _ -1
£ F(e)" ™ de = F(zo)n [z, - 2] (A11)
Thus,
fzi F(e)™ " dt/F(z,)"t = [(F(z )/B(2)]1% 7L [z, - 2] 2)
/ i z z; z, -z (A1
z
Since F(zo)n—l_g F(zi)nml for all 2, elz, zi], f 1 F(t:)n“l dt/F(zi)n-l

z
is a nonincreasing function as claimed. Q.E.D.

Proof of Proposition 4

By definition, the cumulative probability distribution, F(zi) =
Pr(z < Zi)' Since Pr(z < Zi) = Pr(z - q < z, - q), it follows that
F(Zi) = F*(;g). Therefore, assuming that n* = n, the mafkdown terms in
(19) and (13) are equal. Given that q > 0, zi < z,, SO Bl(z;,n) <

B(zi,n), where we explicitly denote the dependence of the equilibrium
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strategies on the number of firms competing. Finally, the prbof is
completed by considering the case in which n* < n. Note that Bl(zf,n)
can be shown to be a non—decreasingAfunction of n using the same proof
as in Proposition 3. Hence n* < n implies that Bl(zg,n*)_s Bl(zf,n).

Thus, by transitivity, Bl(z§,n*) < B(zi,n). Q.E.D.
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