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Abstract

Adminigrative corruption, whereby taxpayers and collectors collude to reduce remissons, is
central to tax evason in developing countries. A framework is developed for the andyss of such
corruption, based on imperfect information concerning true tax liadilities. Some tolerance of
corruption can be part of an efficient collection system, especidly when there are congraints on
government wages and/or effort is required to learn payers tax ligbilities. With varigble collector
effort a cetain amount of corruption is required, together with a two level pendty dructure —
dismissal if revenue targets are not met, and much heavier pendties for gross corruption.
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1. Introduction

Wherever taxes are levied, there are agents who will try to avoid or evade them. In many
developing countries, however, lage-scde tax evason is sysemic. Economigts (such as
Allingham and Sandmo, 1972; Cowell, 1990; Usher, 1986; Yitzathki, 1987) have recognized the
importance of this behavior in the desgn of optimd tax sysems, and have pad incressing
atention to the analyss of schemes for detecting and modifying such behavior (see, for example,
Cremer, Marchand and Pegtieau, 1988; Graetz, Reinganum and Wilde, 1986; Reinganum and
Wilde, 1985; and Toma and Toma, 1992). Almost dl of this literature, however, fals to take
account of the role of dishonest tax collectors, thus ignoring the important phenomenon of

adminidrative corruption, whereby taxpayers and tax collectors collude to avoid the payment of



legd tax ligbiliies to the government! The purpose of this paper is to provide a smple
framework for the andyss of such corruption, with specid attention to some of the important
features of the adminigtration of developing country tax systems.

In discussions of customs enforcement in developing countries, one often hears of the
diginction between physical smuggling and administrative smuggling. The former, in which the
importer Smply avoids dedling with the customs officer altogether, corresponds to the sort of
evason that is modded in the traditiond tax evason literature. It is the laiter, often much more
prevaent, type of tax evason, in which the taxpayers and the tax collectors collude, which is the
subject of this paper. In order to avoid unnecessary complications, we smply rule out any form
of tax evasion in which the tax collectors do not participate.

The principd problem we address is the design of incentive sysems to ensure that tax
collectors perform their job a the least socid cost. Is it possble to design an incentive scheme
that would eiminate dl adminidrative corruption? Is it dedrable in al circumstances to attempt
to minimize the scope of such corruption? In other words, is corruption always an example of
wadeful rent-seeking behavior, or are there circumgances in which it might be an efficiency-
enhancing response to adminidrative or other congraints? What possble role might corruption
play in the desgn of systems of taxation and other types of economic regulation?

Adminigrative corruption in the tax system arises for two ressons. Firdt, in order to
determine taxpayers true tax liabilities, it is necessary for the government to delegate authority
to tax officads who have the ability to obtan the information necessry to meke this
determination. Second, the government has imperfect ability to monitor the behavior of its tax
officds. This problem arises everywhere, but is more serious in developing countries with
poorly developed accounting and bookkeeping standards. Customs officers, for ingtance, are
required to determine the classfication and the vaues of imported goods Income tax agents
have to assess the "true€' income of taxpayers and, in cases where rates differ according to
income source, the proper classfication of various income components The basis for these
determinations is generadly much weeker than in more developed countries, as is the ability of
the government to ascertan whether tax officids are making correct assessments and collecting
the payments that correspond to the taxpayers' true tax ligbilities.

This gives rise to opportunities for colluson between collectors and taxpayers to reduce



the latter's tax lidbilities The methods are many: customs officers misclassfy imports into lower
rate or less redricted categories, they undervalue shipments by underdtaing their volumes or
their market vaues, they turn a blind eye while goods are removed from customs warehouses
without proper customs entries and hence without payment of duties Smilaly, income tax
officias agree to overlook certain sources of income or to permit overstatement of various sorts
of expenses incurred to earn it. In return for reductions in tax payments, the tax officias receve
(often sizegble) bribes from the taxpayers.

This sort of corruption manifests itsdf in developing countries in a number of sandard
ways there is condderable underpayment of taxes, tax revenue agents, despite low officid
incomes, are able to accumulate Sgnificant amounts of wedth while in office and potentid tax
agents are often willing to make Szedble Sde-payments to secure employment in the revenue
department.

Despite such widespread and widely acknowledged corruption, prosecutions of corrupt
revenue agents are rare, and pendties are sdldom more severe than job dismissd. Delinquent
taxpayers are practicaly never prosecuted. And yet one occasondly runs across a sensationa
caxe in which an offida is not only fired, but dso pendized with heavy fines and a long jal
sentence for what seems to be the same sort of corrupt behavior. In other words, administrative
corruption is systemic, and efforts to reduce it are eratic a best. Why is pervasve and widdy
known corruption tolerated? Why are the pendties for corrupt behavior so smal and o
infrequently imposed? And why are there occasond high profile prosecutions, in which much
heavier pendties are imposed for the same kind of behavior?

Our purpose is to build some smple modds to shed light on these sorts of phenomena.
The two most important andyticd issues are the sharing of the rents between the taxpayers and
the tax officids, and the desgn of an efficient incentive sysem for the tax officids. We solve the
firg problem by utilizing a solution concept from the theory of cooperative games. This gives us
a wdl-defined sharing rule in which the rents are divided according to the relative powers of the
two sets of agentsin this collaboration — the taxpayers and tax collectors.

The incentive question is embedded in a framework in which the government chooses
both a wage for tax officids, and a degree of latitude for corruption that is based on the dack



between aggregate lega tax ligbilities and the revenue targets given to the tax officas. These
incentives are st a a levd that is sufficient to ensure that the tax officids meet the government's
revenue target. In the most basic mode, wages and bribes are perfect subgtitutes in providing
incentives for tax collectors. Corruption is not necessary, but it is not harmful. However, in the
presence of condraints on civil service wages, such as civil service wage cellings or wage parity
between the tax office and other government departments, some latitude for corruption becomes
anecessary part of the incentive structure.

When the modd is modified to require effort on the part of the tax collectors to determine
individuds tax lidbilities, corruption, in the form of "permisson” to collect sde payments from
taxpayers, becomes a necessary part of the efficient reward sysem.? With variable tax collector
effort, we find as wdl that a two-levd pendty dructure is mogt efficient. A certain amount of
corruption is condoned in order to induce work effort. The ultimate pendty for laziness is job
dismissd for the tax collector. In addition, however, in order to prevent gross levels of
corruption, such as faling to remit any tax collections, a second, much more severe sanction,
such as a long jal teem or heavy financid pendty, is necessary. Job dismissal done would
require much higher levels of tax collector wages or bribery, and thus impose very heavy cods
on the tax collection system.

The modds are normative in nature — that is, they discuss optima incentive mechanisms
for tax officds in various circumstances with imperfect monitoring. However, we argue tha the
models, and especidly the find one, provide reasonable predictions about some festures of tax
desgn and adminidrative corruption in developing countries. They certainly help to resolve
some of the puzzles presented above. And some of the obvious policy implications accord with
recent tax reform experiences in such countries.

The next section provides a generd outline of the modd. The subsequent one analyzes
the divison of the surplus from corruption between the taxpayers and tax officids. These results
are then used to focus on the design of optima incentive systems for tax officids to minimize the
socid codt of tax collection.

2. General Description of the M odel
There are three types of agents in the modd. The firg is the Minister of Finance (or



government, or president), who wishes to raise tax revenues for unspecified public purposes. The
Minister specifies revenue targets, sets the parameters of the tax system,® and chooses the wages
of tax collectors. The second type of agent is the Collector, who is gppointed by the Minister to
administer the tax laws and collect tax revenues. It is the Collector who has or is able, with some
effort, to obtain the information necessry to determine individud taxpayers tax ligbilities The
Collector is paid a wage, w, which, together with some possible scope for bribe-taking is the
reward for ddivering revenues to the Miniger. Findly, the Payers pay taxes to the Collector.

The tax collection process, including the setting of the Collector's wage, is viewed as a
dmple gane The Miniger sgts an overdl revenue target, R in light of the governments
expenditure needs. The expenditure needs comprise exogenous expenditures, G, and the
(endogenous) wages, w, that are paid to the Collector. In other words, R = G + w. The Miniger
adso gpecifies a tax sysem which determines the legd tax liability, L(i), of each Payer, i. This
ligbility depends on characteristics of the Payer that are unknown to the Minigter. However, it is
possble that the Minigder has enough information to determine some minimum tax ligbility of
Payers, L(i)). Furthermore, the Minister has insufficient information and/or resources to monitor
the day-to-day activities (especidly revenue collections) of the Collector. The Collector, as
dready mentioned, is able to determine the precise legd tax liabilities of each Payer. Each Payer
knows his or her own tax ligbility, and is dways free smply to remit this amount to the
governmerntt.

The Miniger's problem is to choose an incentive scheme for the Collector to ensure that
a leest R is rased from the Payers and remitted to the government. The god in choosng the
incentive scheme is to minimize overdl collection cods If the tota legd tax liabilities of the
Payers, L, exceed the revenue target, R then there is room for mutudly beneficid colluson
between the Payers and the Collector. Rather than remitting his or her true tax liability, any
Payer has the dternaive of making a ded with the Collector to remit a smdler amount, with the
Coallector in turn remitting a ill lesser amount to the Minister. The Payer and the Collector both
gan, and the Miniger can ill meet the preset revenue target. The Minigter's decison concerns
the extent to which to remburse the Collector through officid wages, w, or by providing scope
for bribe-taking by alowing some dack between L and R



Our modd differs in number of ways from tha of Bedey and McLaren (1993). In their
modd there are both "honest” and "dishonest" collectors, and the mix varies over time as a result
of naturd turnover and dismissals. Nothing in our modd relies on differences in preferences for
"honesty" among collectors. In Bedey and McLaren, taxpayers never remit unless they happen to
encounter an honest tax collector, and dishonest collectors never submit any revenues unless they
are caught (and fired) by an auditor. In our mode, the revenue target ensures that, under the
incentive schemes we derive, (dishonest) collectors make remissions to the government. Finaly,
Bedey and McLaen's "efficency wage' is one that diminates dl corruption; our "efficiency
wage' (dthough we dont cdl it that) is one tha minimizes the socid cost of tax collection.
While the Bedey and McLaren framework is useful for cgpturing some interesting issues with
respect to the evolving compodtion of the st of tax collectors, we would argue that some of
their basc assumptions do not accord with our observation of the way corruption occurs in tax
adminigration in many developing countries. We do not ded with the problem, raised in Bedey
and McLaren's gppendix and in Basu, Bhattacharya, and Mishra (1992), of the control of the
auditors.

As mentioned earlier, the primary purpose of the paper is to examine the properties of
incentive systems that ensure that Collectors perform their job at the least socid cost, and what
role corruption might play in the design of adminidrative sysems for tax collection.

The fird sep in addressng this incentive design problem is to modd the divison of the
"corruption surplus’ among the Payers and the Collector. It is to this issue that we turn in the

next section.

3. Divison of the Surplus

The divison of the surplus from adminidrative corruption can be thought of as a
cooperative game among the Payers and the Collector. The issue we face is that of dividing the
potential gains from cooperation between the tax collector and a large number of taxpayers. We
would like to have a rule that reflects the maximum tax ligbilities of each payer and the fact that
the tax collector is an essentid party in the corruption process. It should be pointed out that this
cannot be solved as a smple bargaining problem between a single taxpayer and the tax collector.
This is because there exists an aggregate revenue target, and therefore the current surplus



avallable to be shared between the Collector and a Payer depends on the taxes that have aready
been collected e sewhere.

In this paper we use a ample solution to this problem — namdy, the Shapley value. This
solution concept defines the payoff to each person in a multiperson game as a function of their
margina contributions to the totd surplus (see Moulin, 1988, for an excdlent overview). We
could have defined a noncooperative game, as in Gul (1989). However, this would have grestly
complicated the analysis without offering a more convincing approach. The outcome predicted
by the Nash equilibrium of an extensve form game is very sendtive to the way we define the
extensve form. Furthermore, the extensve form is never observed in practice, and therefore its
choice is necessxrily arbitrary. The Shapley vaue has the attractive feature of ignoring the detalls
of the drategic game and defining the payoffs only in terms of observable actions. Therefore, it
is much more amenable to being confronted with the data.

The Shepley vaue is the unique divison of the totd surplus that satidfies the following
conditions.

. Individuds are trested symmetricaly. That is ther identities are irrdevant; it is

only the way they are able to affect payoffs that matters.

. The vdue is additive. That is if two different Stuations or games are combined,

the payoff to an individual is equd to the sum of hisher payoffs from each game.

It can dso be shown tha the Shapley vadue dlocation to each individua is an amount
equa to the expected margind contribution of that individua in a randomly chosen codition.
This potentid margind contribution can be interpreted in terms of each codition member's
relative power in the group. The power of the Collector in this particular surplus divison game
derives from his or her ability to effect a reduction in tax liabilities. The power of the Payers
derives from ther &bility to pay ther full tax ligdiliies and deprive the Collector of
supplementary income in the form of bribes.

Formally, the Shapley vaue gives each agent his or her margind contribution to the
aurplus when coditions are formed in a random fashion. For our purposes, we need only
determine the tota bribe the Collector receives. This requires finding the expected contribution
of the Collector to an arbitrary codition of taxpayers. Suppose that a codition consgting of a



fraction, n, of the taxpayers forms. In the absence of cooperation by the Collector, they must pay
an amount nL in tax liddilities. If they form a codition with the Collector, then the remaining tax
payers are assumed to pay ther full tax ligbilities — namdy, (1 - n)L. The Collector must receive
an additiond amount R*(n) = max{0, R - (1 - n)L} to sidfy the minimum revenue requirement,
R Therefore, the margind contribution of the Collector to a codition of n corrupt persons is
gvenby L(n) = nL - R(n). Thisisilludrated in Figure 1.

The Shapley value is derived by supposng that the Collector's reward is the average

L B = B = [ vinyan
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overd| codition sizes. Thisisthe area OBCL in Figure 1, which yidds atota bribe payment of:
One way of viewing this in practice is to suppose that tax collection occurs sequentialy and that
the Collector collects the maximum from esch person until the revenue target is met. After that

point (N in Fgure 1), eech Payer individudly negotiates with the Collector and shares the gain
from colluson, which is the difference between the true liability, L(i), and O (what is remitted in
the presence of collusion).*

This gpproach is highly dylized, but it does provide a convenient solution to the rent-
seeking problem with an aggregate budget condraint and several rent seekers. The dtandard
literature on rent-seeking and corruption centers on bargaining between two individuas, without
moddling the externdity that rent seeking in one bargan has on the surplus avalable in other
bargains. In this mode, dl agents get to share in potentid rents in proportion to what they have
to offer.



Figure !, Determination of Shapley valoe.

The aggregate surplus accruing to the Payers is the difference between L - Rand b(L,R),
or the area OAB in Figure 1. While it is possible to derive expressons for the surplus accruing to
each Payer a the Shapley vaue, the only important thing to note here is that unless a Payer has
nothing to contribute (in an expected sense) to the corrupt codition (that is, his or her tax liability
is zero, or known to the Minister and hence must be collected and remitted by the Collector) his
or her surplus from being corrupt will be pogtive, and so he or she will choose to be corrupt.
Therefore, if there is any scope for corruption, the Payers will choose to take advantage of it. The
gans from corruption for the Payers increase with the Sze of ther legd tax lidbilities (or the
difference between their legd tax ligbilities and minimum enforcegble tax liabilities).

Now we can ak why the Minisger would not smply st L = R thus ensuring the
disappearance of dl corruption. It isto this issue that we now turn.

4. Setting incentivesfor the collector: Wages and bribes as perfect substitutes
We now focus on the design of incentive systems to ensure that the Collector actualy
does the job expected by the Minister and that it is done a a reasonable socid cost.



Compensation can take two forms — a standard government- paid wage and bribes.

The centrd question concerns the circumstances in which corruption is a desrable part of
the incentive sysgem. In the smple modes of this section, bribes and wages are perfect
subgtitutes, and o, in that sense, corruption is unnecessary. However, in the presence of
condraints on government wages, bribe taking can be used as an dternaive form of reward for
the Collector.

The Miniger wishes to rase a cetan amount of revenue, R Due to incomplete
information concerning the reevant characteristics of Payers, this job must be delegated to a
Collector. In return for this, the Collector is pad a wage, w. The problem is to ensure that Ris
actually collected and that thisis done at areasonable socid cost.

To monitor the Coallector's behavior, and in paticular to determine whether the revenue
target is actudly being met, is codly. Rather than modeling these cods directly, we smply
assume that they limit the amount of monitoring that can be undertaken. We treat these costs as
exogenous and assume that they permit an audit to be undertaken only once every g time periods.
An improvement in the monitoring technology, or a reduction in its costs, would be represented
by adecreasein g, the time period between audits of the Collector's behavior.®

Given the exogenous component of the revenue target, G, and the monitoring costs,
proxied by g, the Minister chooses the Collector's wage, w, and a set of tax rules which determine
the aggregate legd tax liability, L. From the anayss of the aggregate bribe function we see that
rasng L rdative to R in effect, condones greater levels of corruption. But by increesng the
Callector's income from bribes, this lowers the size of the officid wage which must be pad. In
choosng L and w the Miniger wants to ensure that the Collector's income is high enough that he
will meet the revenue target. (Recdl that if the revenue target is not met, the Collector isfired.)

While this is a congderable smplification of the tax collection process, it does cgpture
some essentid dements of many such sysems in developing countries. The setting of revenue
targets which bear little resemblance to the aggregate revenue possbilities of the tax codes is
dandard practice in many countries. Dedl making between taxpayers and tax collectors to reduce
tax ligbilities is certainly common. One consequence of this is the exisgence of subdantid entry
fees to obtan pogtions in tax collection organizations. Despite such widespread corruption,

pendties for corrupt tax collectors are sddom more severe than loss of employment.

10



Furthermore, the main reason for prosecution is often not corrupt behavior per se (that is, taking
bribes to underestimate tax ligbilities) but rather excessive greediness and consequent falure to
meet revenue targets. Findly, prosecutions of ddinquent taxpayers are generdly rare, and
pendties are small when they do occur.

The firg sep in formulating the incentive problem is to look a the Collector's behavior.
The Collector's calendar year discount rate is assumed to be r, which can be converted into a

discount rate per audit year, g, of
b=e " 2)

Thus, if the Collector were to receive a wage, w, per cdendar year, its present vaue over an
infinite ime horizon would be

M ‘FH -
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As long as the Coallector continues to be employed, he or she will receive a wage and will
be able to collect bribes, b(L, G + w), per audit year. Thus, if the revenue target, G + w; is
adways met, the resulting (infinite) lifetime income will be

ylw + a;u: 5G + W) s

But in any time period the Collector could choose not to meet the target. The implication
would be loss of employment as a Collector a the end of that audit year and working in the
future esawhere for some dternative wage, . If he or she were to choose not to meet the
revenue target, the optimal srategy would be to maximize rents collected that period, which
would mean taking the usud bribe of b(L, R), and submitting no revenues to the Minigter (that is,
take dl the money and run).

An efficient compensation package is one that will ensure that the revenue target is
adways met. The incentive condraint that meets this condition, which we cdl the take the money

and run congraint (TMR), can be written as.
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Observe that we have assumed that the corrupt Collector takes dl the government revenue, gG.
We are assuming implicitly that we ae in a repeated rdationship, with inditutiondized bribery.
In such a case, taxpayers have an idea of what is the accepted level of bribery. A corrupt
Collector might try to obtain the full lidbility, L(i), from each person, and therefore take a tota
amount L and run. In such a case, one might find that taxpayers would not cooperate because
they know that the Collector is becoming too greedy and is likely to face severe punishment from
the government.

We suppose ingtead that the excessively greedy collector does not tip his or her hand and
collects in the usud manner. One might dso expect that the government would recoup some of
the solen money, in which case the totd amount that a tax Collector might get would be less
than gG. It is impossble to predict what this amount might be. Our quditaive results depend
only on the assumption that the total amount that a very corrupt Collector would obtain by being
excessvely greedy is proportiond to the amount of tax revenue that the government wishes to
callect. Thus we make the amplifying assumption that a the end of g periods the corrupt tax
collector condders the posshility of teking the whole pie, gG, rather than remitting it to the
government.

We define an optimal scheme as one which minimizes the socid cost of collecting the
revenues G + w. This codt is the sum of the wage bill of the Collector and the bribes paid by the
Payers, w + b(L, G + w). This cost represents the total amount of resources in the economy that
have been diverted from other activities into tax collection. Notice that this is gill the correct
measure even when the amount pad is in excess of the dternative wage. In that case we know
from the rent-seeking literature that individuas divert resources to rent-seeking activities in order
to secure these high-paying pods. The sday plus bribe represents the tota redlocation of labor

to tax collection, inclusive of resources|ost to rent-seeking.
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The condraints faced by the Miniger are the TMR incentive congraint shown in equation
(5) or (6), and the requirement that L be no less than G + w (so that the Collector's task is
feasble).

The Minigter's problem, therefore, can be stated formally asfollows:

min C(LGuw) = w + B G+w)
w,L

subgect to: (7)

w+ BLG+w) > w + (1;65]{?

L>0+w
Note that the left hand sSde of the TMR incentive condraint, (6), is identicad to the Minister's cost
function, and the right hand side of the condraint is independent of the choice variables w and L.
Therefore, dl pairs, (w*, L*), that just saisfy the incentive condraint represent identical levels of
collection cogts,

Examination of the Miniger's problem shown in (7) shows that the nature of the
solution(s) depends on the properties of the bribe function, b(L, G + w). We digress briefly a
this point to examine some of these properties. From the aggregate bribe function (1) it can be
shown that

fa

bﬂ.=—§-::ﬂ.::-—1. (%)
where subscripts refer to derivatives. The fird equetion in (8) tdls us tha for a given revenue
target, G + w, an increese in legd tax ligbilities of the Payers permits the Collector to obtan
more bribes. But since the increased rents arising from the higher tax liabilities have to be shared
with the Payers, the increase in bribes is less than the increase in L. From the second of the
equations in (8) it is seen that an increase in the Collector's wage reduces the scope for bribes.
This is because any increase in w, with no change in G, requires an increase in the revenue

target. But the reduction in bribes is less than the increase in the wage. These results imply the

13



following property of the Minigter's cogt function, C(L, G, w) and the TMR incentive condraint:

1 + b,
Lile = Lulpm = — [ hr J - ()

Since by, > -1, and b > 0, these contours are negatively dopedin (L, w) space.

Figure 2 illugrates the incentive problem faced by the Minister. The pogtively doped
line R = G + w shows the boundary between feasble and infeasible tax programs. Points below
the line represent infeasble sysems — that is, where the revenue target exceeds aggregate tax
liabilities. Above the line, L exceeds R and corruption will occur. And points on the line are just
feesble, with no opportunities for corruption. The negatively doped lines are iso-cost contours
for the tax-raising function, C. With L > R an increase in L will increase bribe payments and

hence will require adecrease in w to keep costs constant.

Given the vaues of G, W, and d, one of these iso-cost contours will aso represent the
TMR incentive condraint, where the Collector is indifferent between continuing to collect R for
the Minisger and sgndling "resgnation” by running off with dl the tax collections. Suppose that
the actua incentive condraint is that labeled C, in Figure 2. Then the solution to the incentive
problem is any combination of w and L on or above point Q on that curve. Only a Qwill L = R
and will there be no corruption. Any of the other solutions will involve some amount of
corruption. But they dl involve the same tota collection costs. Any reduction in bribery costs
that would be achieved by reducing L rdative to R would be matched by an equa increase in
direct wage cogts that must be financed by increased "officid" tax collections Offica and
unofficid wage payments are perfect substitutes.

Corruption is not a necessary part of the efficient tax compensation sysem, but the no-
corruption solution is only one of many. In fact, a wide range of levels of corruption (measured
by the magnitude of bribes relative to officid tax payments) will be efficient. In other words, in
this model corruption can never be excluded as pat of an eficient incentive structure® However,
if for any reason the Minister wishes to reduce corruption, the method is draightforward: lower
L, thus reducing the scope for corruption, while a the same time raise the Collector's wages to

compensate for log earnings and thus inducing continued job performance. This is a standard

14



solution that is often offered — to reduce corruption, increase the Collector's wage. An
examination of the incentive condraint shows that, to have b equal to zero —tha is, to diminae
corruption, the wage must satisfy

s [1'—5]9 (10)

Thus, by paying a sufficiently high wage to the Collector, adminidrative corruption can be
eiminated.

o) W, W

Figure 2. The basic Incentive Problem.

In Figure 2 the minimum wage necessary to diminate the need for corruption is indicated
by wh.

From (10) it can dso be seen that the greater the ease of monitoring the Collector's
behavior — that is, the larger is d, the lower is the required wage. In terms of Figure 2, improved
monitoring shifts the TMR locus cdoser to the origin, and hence reduces wy. The most important
underlying cause of corruption is the complex of factors in developing countries that make it
difficult to monitor the behavior of the Collector.
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The introduction of pendties more severe than job dismissd as punishment for faling to
meet the revenue target would have the same effect. If dismissd were accompanied by a pendty
of P (in annuity terms), the zero corruption wage could be written as

w o> E+[—1-—6]G-—P (11)
&
Incressesin P shift the TMR incentive locus towards the origin.

Equation (10) can dso be used to show the proportion of remissons that the Minister
would have to permit the Collector to retain in order to prevent any corruption. The minimum
retention ratio, W/G can be seen to be (1 - d)/d (assuming an dternative wage of zero). A number
of countries operate with a bounty sysem.” In Grenada, tax collectors receive a 10 percent
commisson on dl collections on ddinquent taxpayer accounts. This is gpparently sufficient to
induce condderable diligence on the part of the collectors. The Commissoner of Inland Revenue
in Zambia has recently proposed tha his office be freed from normd civil sarvice sday
regulations and that dl sdaries and other collection costs be met out of a straight 10 percent
commission on al income tax revenues remitted to the government.

In most developing countries, civil service wages are low — usudly less than in private
sector jobs requiring smilar kills and education. If the Minigter is condrained by some need for
intragovernment wage parity, then it might well be impossible to offer the Collector a wage that
is high enough to satisfy the incentive condraint. The only method avalable to ensure that tax
callection actudly occurs in these circumstances will be to raise L sufficiently above R to permit
bribes to compensate for the low wages. If W is the parity-determined wage, then the minimum
levesof L and b are given by

w}ﬁ-l-(l;;ﬁ-}? (12)
A cdling on the Collector's wages is sufficient to ensure a certain amount of corruption as a
solution to the incentive problem. In terms of Figure 2, imagine w to the left of wy. A vertica

line drawn from W will intersect G at a point where L exceeds R, and hence there will have to be
bribery as part of the efficient compensation package.
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Rather than making W exogenous, one could postulate some sort of wage parity between
the Collector and the rest of the civil service, so that, in effect, G becomes a postive function of
w. Then any increase in w to reduce corruption would have the additionad cost of rasng the sze
of G necessary to meet core government expenditure needs. This would give rise to a divergence
between the TMR condraint and the iso-cogt contours, with the latter becoming steeper than the
former. Because of the additionad cost on the rest of the budget from raisng the Collector's wage,
this would induce the government to minimize the offica wage component of the compensation
package and maximize the role of bribes. A leved of w auffidently high to diminate the need for
corruption would be cost-maximizing rather than cost-minimizing.

If corruption is efficient in a particular set of circumsances, the question naturaly arises
as to the exisgence of dternative inditutional arrangemerts or other innovations that would lead
to efficency-enhancing reductions in corruption. Two of the most obvious posshilities are (1)
ddinking w and the rest of civil service wages, and (2) increasing the Collector's discount factor,
d, which is equivdent to reducing the costs and hence increasing the frequency of monitoring.
Improvements in auditing technology could lead to efficency-increesng reductions in both w
and b. Since this would aso decrease the Collector's red income, however, one could magine
that he would not be a strong supporter of such innovations. In fact, one would predict that the
Collectors would not only be uninterested in finding ways to improve monitoring technology but
they would be actively opposed.

As pat of a mgor tax and trade policy reform in the mid-1980s, the Government of
Indonesia adopted severa measures adong these lines® The most spectacular was to contract out
the jobs of ingpecting, vauing, and dassfying imports for duty collection purposes to a private
Swiss surveying company, SGS. Under the new system, al imports to Indonesa in excess of
$5,000 in vaue are ingpected by this company's agents in the country of export.

In the context of the present modd this can be interpreted in severa ways Fird, this
method of contracting out the cusoms ingpection function effectivdly removed any weage
condraints that previoudy had limited the government's ability to raise the wages of its customs
officers. SGS is not redtricted by Indonesan government sdary scaes in sgtting the wages of its

employees throughout the world. Second, as a result of its consderable experience, and the
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immense vaue of its internationd reputation, this company has developed and must mantan
much more effective and less cogtly monitoring systems than had been possible in the Indonesian
cusoms sarvice. And third, because of the nature of its busness as an internationd surveying
company, SGS has a its immediate disposd enormous amounts of information about goods
involved in internationd trade. This makes its cogs of monitoring much smdler than those any
sngle country's customs service® The fee that is typicdly charged by SGS for this sort of
ingoection service is in the range of 1 percent of revenues collected, which is orders of
magnitude less than the amounts encountered when governments use a Smilar incentive system
to pay their own tax officias (see discussion at the end of the section 4.1 above.)

A second pat of the Indonesian tax reform was the replacement of its complex saes tax
dructure with a more general credit-type VAT. The drastic smplification of the rate Sructure (to
only one badc rae) and the dimination of many exemptions and other forms of specia treatment
reduced much of the discretionary authority of the tax officars (raisng L and reducing
monitoring codts in the language of our modd). Equdly important in this regard was the built-in
incentive under the credit-type system for taxpayers to engage in sdf-monitoring of tax
collections, thus drastically reducing monitoring costs of the governmen.

As would be predicted by our modd, the Indonesian customs service and the sdes tax
office srongly ressted both of these agpects of the tax reform. Similar stories could be told about
resstance of tax collectors, in Indonesa and dsewhere, to smplifications in property tax
adminidration, income tax laws, and tariff structures.

A third way to reduce corruption and aso the cost of tax collection is to impose more
serious pendties than smple job dismissa when corruption is detected. As we have seen, such
pendties have the effect of chifting the TMR condraint towards the origin. For any given
government wage condraint, a sufficiently high pendty can make the no-corruption wage (wy in
Figure 2) equa to that wage. Why is this not more frequently done? It is to this question that we

now turn.
5. Incentive Systemswith Variable Effort by the Collector

So far we have assumed that the Collector has perfect information about the tax ligbilities
of the Payers, and the only role for bribe taking is to ensure that the Collector does not abscond

18



completely with revenues collected. A much more reasonable assumption is that he can obtain
such information only by exerting a certain amount of effort. Since this is codtly to the Collector,
an efficdent reward system should include some incentive to encourage the effort required to
determine tax libilities By adding this feature to the basic modd, ° it is possible to demonstrate
that (1) dlowing a cetan amount of corruption is generdly more efficient than relying on a pure
wage incentive, and (2) a two-levd incentive sysem is cdled for: some additiona pendlties,
beyond smple dismissd, are required to discourage excessive greed by the Collector. We ague
that this modd provides a most useful characterization of the principa festures of adminidrative
corruption in developing country tax systems.

There are now two possible reasons for the Collector to fal to meet the revenue target, R
As before, he might take the money and run. But a the other extreme, he might not exert
aufficient effort to collect the required revenue a dl. In order to avoid the later problem, some
reward for effort might be helpful. Whatever the reason, we assume, as before, tha falure to
meet the target results, at leadt, in the Collector's dismissd.

The amount of effort required to determine a Payer's true tax ligbility and to collect it is
denoted by f. Given the revenue target, R and the tax liability rules L(i), it is possble to
cdculate, on average, the number of Payers, n*, that will have to be investigated to meet the
target. The incentive condraint (what we might cdl the no-shrieking constraint or NSC)
becomes:

(W—'Ti—_gm > W+ -E'fg (13)

The left dde is the present vaue of tota income from wages and bribes, net of effort, should the
Collector continue to meet his target. If he exerts no effort, he has no opportunity to collect
bribes, and fails to meet his target. Thus he is fired at the end of the period, getting w for that one
period and thereafter earning the dternativewage, . w

It is now possble to show that the costs of collection will dways be less if the Minister
provides some scope for corruption rather than relying drictly on wage payments to reward the

Collector. In Figure 3, the iso-cost curves are the same as those drawn in Figure 2. But, whereas
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the TMR condraint in Figure 2 coincided with one of the iso-cogt contours, this is not true of the
NSC congtraint of equation (13). The dope of the NSC can be shown to be

5+ b
Ly |y = -[ b “’] (14)

Comparison of this with equation (9), the dope of the iso-cost contours, shows that the NSC

congtraint is less steep than the iso-cost curves™ The reason isthat lure of abribe makesthe

L
c;
&3
NSC
R=G+W
Cl
0 W

Figure 3. Theincentive problem with variable effort.

margina benefits to the Coallector from exerting effort greater than when he is rewarded with a
draght wage payment. Compensation in the form of bribes acts like a bounty and hence
provides a greater incentive than does a flaa wage. In these circumstances the costs of tax
collection will be minimized by moving to a postion as far to the upper left end of the NSC as
possble — that is, by maximizing the share of bribes and minimizing the wage component in the
compensation package.

Thus the mogt efficient way to encourage tax Collector effort in this mode is to dlow
leeway for corruption. The Collector's sdf-interest in collecting bribes is a much more effective
incentive for him or her to determine payers tax liabilities than is a draght wage payment
sysem.
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Having determined a st of incentives to ensure that the Collector will exert the effort
necessary to meet the revenue target, the Minigter is dill faced with the problem of ensuring that
Risactudly remitted. That isit must be in the Collector's interest not to take the money and run.

Suppose that w and L are st a leves to solve the shirking problem. Will the threst of
dismissa for absconding with state funds be a sufficient deterrent? The answer is clearly no. To
see this, we smply rewrite the incentive condraint from the earlier modd (equation (6), what we
cdled the take the money and run condraint (TMR)) in a form that incorporates the cost of effort
to the Callector. This becomes
Ew

> (Ww+b-nfeg) + h (15)

(w+b-n"
1-&
(The dope of this condraint in (L, w) space is Hill given by equation (9).) Comparison of
equations (13) and (15) shows immediately that levels of w and b that just satisfy the NSC will
certainly not satisfy the TMR congraint.l? They are not sufficient to dissuade him or her from
taking dl of R persondly, if the only pendty isloss of employment as Callector.

The gtuation is illugraied in Figure 4, in which the TMR condraint is everywhere further
from the origin than the NSC. Any (w, L) combination on the NSC will be insufficient to sisfy
the TMR congraint. One solution to this problem would be to increase w and/or L (and hence b)
aufficiently that the TMR condraint is stisfied. This amply returns us to the fird modd where,
in effect, the NSC is not binding. This would lead to a mgor increase in the cost of tax
collection.

An dterndive is to impose differ pendties than dismissd in the case of gross
mafeasance. Recdl (equation (11)) that the impostion of an additiond pendty, P lowered the
gze of wage or amount of leeway for bribes that were necessary to ensure that revenue targets
were met. Anincreasein P hasthe effect of shifting the TMR condraint towards the origin.

If P is st a a high enough levd to shift the TMR condraint in Figure 4 to TMRy, for
indance, then the optima compensation scheme would be (w*, L*), determined by the
intersection of the TMR and NSC curves, or any point above that on the TMR congraint. If the
government has chosen a compensation package above this intersection point, then, a no cod, it
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can reduce corruption by tax officdas smply by rasng wages and lowering L, hence moving
down and to the right aong the TMR curve. But once it reaches the intersection point, further
reductions in corruption can be achieved only by moving adong the NSC line, and thus moving to
higher iso-cogt lines and increasing the cost of tax collection. Contrary to the "popular wisdom'
confirmed in the earlier model, raisng wages in order to reduce corruption is efficient only up to
acertain point.™

L
TMR.
TMR,
NSC
R=G+W
L*
O W W

Figure 4. The effect of penalties

Suppose that condraints on civil service wages had forced the government to choose a
compensation package to the left of w* dong TMR;. Then the Collector would be somewhere
above the NSC and hence recelving compensation in excess of his or her supply price. A naturdl
consequence of his is tha people would be willing to make Sde payments to whomever is in a
pogtion to offer tax collecting jobs. As observed earlier, this is a common practice in revenue
depatments in developing countries. What is especidly interesting is that the size of the
payment they would be willing to make would be larger the further the compensation package is
from (w*, L*). In other words, the size of the payments people would be willing to make for tax
collecting jobswill vary inversely with the sze of the wage offered for the job.

Use of heavy pendties in instances of gross mafeasance is dso standard practice in many
developing countries. While considerable amounts of corruption are condoned (and, for reasons

we have described, are actudly encouraged), excessive greed can be punished, not only by
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dismisd, but by jal sentences and heavy financid pendties. In the framework of this particular
model, we could think of the Miniser as condoning sufficient corruption to dicit desired effort
levels. The pendty for laziness is dismissd. Petty bribe takers are fired not for corruption but for
laziness. But if the Collector fals to meet the revenue target not due to laziness but rather
because of excessve greed in the form of taking more than a "legitimate' share of the tax
revenues, more stringent penaties will be gpplied.

Thus we see that some corruption might be condoned as a necessary pat of tax
adminigration. But it canot be dlowed to go too far. This explans why we often see the
apparent anomaly between, on the one hand, large amounts of inditutionalized corruption going
unpunished, and, on the other, the occasona sensationd case of a few tax officids being
severdy punished for what might seem to be the same sort of activity. The difference is that in
the latter case the officids have oversepped the bounds of "normd" levels of corruption and are
engaging in activities that threaten the (revenue) integrity of the entire sysem. The pendties in
these cases have to be sufficiently severe to dominate the heavy effect of G on the right sde of
the TMR condraint.

Severd other features of this moded ae worth highlighting. Condder the effect of a
government campaign to crack down on corruption by tax officids. The smple way to portray
this would be by an increase in P, the pendties imposed on Collectors who are convicted of
gross mafeasance. In terms of Figure 4, an increase in P shifts the TMR curve toward the origin
and has no effect on the NSC. The resulting new intersection point of these two curves involves a
higher levd of L and a lower w. Thus the launching of an anticorruption campaign, in the form
of grester pendties for and possbly more publicity surrounding conviction of corrupt officids,
might well lead the governmet to redy more rather than less on "normd” (as opposed to
"excessve') bribe taking as a form of compensaion for tax collectors.  Anticorruption
campaigns, while reducing the incidence of gross mafeasance, would have the opposite effect on
"petty” bribe teking by tax officds. Of course, if the origind equilibrium had not been a the
intersection of the TMR and NSC curves, this would not necessarily be the case. Suppose a civil
service wage condraint had resulted in an equilibrium a a point dong TMR to the northwest of
its intersection with NSC. With the NSC nonbinding, as it would be in this case, a leftward shift
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in TMR due to increased pendties would permit the government to reduce corruption (by
reducing L) and continue to maintain the same wage.

The effects of improvements in monitoring technology (or increases in enforcement
efforts), represented by increases in d, are smilar to those of increases in P on the TMR
condraint. However, changes in monitoring technology aso affect the NSC by dtering the
Collector's rate of discount. First, increases in d decrease the difference in the dopes of the NSC
and TMR condraint, thus decreasing the comparative advantage of bribes as a bounty system
reldive to a straight wage. Second, increases in d shift the NSC curve towards the origin as long
as W exceeds the dternative private sector wage, w faced by dismissed tax collectors. Thus, while
improvements in monitoring technology certainly decrease the cost of tax collection, ther effects
on w and the amount of petty corruption are indeterminate. Of course, if the compensation is
condrained, not by the NSC, but rather by civil service wage rules, then it is much more likey
that monitoring technology improvements will result in reduced levels of petty corruption.

6. Summary and Conclusion

We have condructed a smple framework for modeling adminidrative corruption and
taxation. The two mogt important andyticd issues are (1) the sharing of the rents between the
taxpayers and the tax officids and (2) the desgn of an efficent incentive sysem for the tax
officads. We solve the firg problem by utilizing the concept of Shepley vdue This gives us a
wdl-defined sharing rule in which rents from the colluson between taxpayers and tax collectors
are divided according to the relative powers of the two sets of agents.

The question of incentives for tax collectors is embedded in a modd in which the
government chooses a wage for tax officids, together with a degree of latitude for corruption
based on he dack between aggregate legd tax ligbilities and the revenue targets given to the tax
officids These incentives are s&t a a levd that is sufficient to ensure that the tax officils meat
the government's revenue target. In the most basic modd, bribes and officid wages are perfect
subdtitutes.  Either form of compensation, or combinations of the two, will ensure that the
government's revenue needs will be me in an efficient manner. The tota amount of
compensation required depends (negatively) on the ability of the government to monitor tax
collectors behavior.
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Two types of condderations turn out to make corruption a necessary pat of an efficient
solution. The fird is the exisence of condraints on civil service wages. This could be in the form
of a wage celing for tax officids, or some sort of wage parity between the tax office and other
government departments. Such wage condraints make it impossble for the government to
provide sufficient compensation to tax collectors in the form of wages aone. Some condoning of
bribe taking is necessary.

The second condderation is the need to induce a certain amount of effort on the part of
tax officids in order to determine individua taxpayer lidbilities and collect taxes from them. In
this case the combination of the threat of dismissd if revenue targets are not met, together with
the opportunity to collect bribes as part of the collection process provides the necessary incentive
for the tax collectors to go out and raise revenues for the government. Bribes act as a form of
unofficia commisson for tax collectors

But having condoned an "acceptable’ level of corruption, it is important to ensure that it
does not go too far and deprive the government of any revenues a dl. The "integrity” of the
sysem must somehow be presarved. The solution to this problem is the impostion of much
heavier pendties than smple dismissal in cases of excessve corruption. Hence we observe the
gpparent condoning of widespread corruption, together with the occasord sensationa case in
which a few officids receive very high pendties for what is in qudity if not in quantity, exactly
the same thing. Petty bribe takers are not generdly fired for corruption, but rather for laziness.
The only officids who ae penalized for corruption are those who try to sted too much.
Improvements in the &ability of governments to monitor the behavior of their collection officds
reduce both the size of the tota compensation package required to have them do their job, and
aso the need for bribes as a part of the compensation package.

While normative in nature, these modds provide some interesting predictions about tax
desgn and adminigrative corruption in developing countries. They hdp to explan some puzzles
about the pervasveness of adminidraive corruption and about seemingly peculiar  and
incondgent enforcement efforts amed a reducing it. And some of the obvious policy

implications accord with recent tax reform experiences in such countries.
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Notes

1. In an important volume representing more or less the state of the art on the theory of taxation in
developing countries (Newbery and Stern, 1987), only two of amost 700 pages (pp. 200-202) are devoted
to this problem. The editors refer to this an important omission and an area ripe for future research (pp.
651-652). Bedey and McLaren (1993) is the only paper of which we are aware that models administrative
corruption in tax systems. In other contexts, such as government contracting, Rose-Ackerman (1978,
1986) provides some interesting analysis of the economics of administrative corruption.

2. These results are reminiscent of those of Becker and Stigler (1974), in which they discuss the roles of
high wages and incentive payments (bounties) as aternative means of compensating law enforcers. The
use of bounties to reward tax collectors could be thought of as aform "tax farming" as a means of revenue
raising (see Adam Smith, 1776, pp. 853-855.)

3. This behavior might appear to be redundant or inconsistent. In developing countries, however, the
setting of revenue targets for tax officials is central to the tax collection process. In Indonesia, for
instance, the Director General of Taxes, based on overall revenue requirements set by the Minister of
Finance, sets revenue targets for each of the major tax divisons (customs, excise, personal and corporate
income, and so on). The Directors of these divisons break these down into targets for regiona and
district offices. Each of these revenue targets is less than legal tax liabilities for the tax or region. Aswill
be seen, our model provides an explanation of this phenomenon in terms of the incentives for tax
collectors.

4. See Gul (1989) for a discussion of explicit bargaining games that implement the Shapley value.
5. g might wel depend on the nature of the tax liability function, L(i), on the genera level of economic
development, or on some other factors. We do not attempt to incorporate such relationships into the

model in this paper. However, observations based on the experiences of some developing countries are
offered later below.
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6. A unique, no-corruption solution — with an iso-cost contour starting at the vertica intercept of the R
line — does not exist. The reason is that this would imply zero collection costs, and hence dso zero
opportunity costs, for the collector. Thus al solutions are multiple solutions, with no corruption only one

particular possibility.

7. Note however that a bounty system differs from a straight wage system of the type we have discussed
to this mint. As we shal see in a later section, it is the fact that bribes are more similar to a bounty
system that gives some comparative advantage to their use as part of the compensation system when
monitoring is difficult.

8. For more details on these reforms see Gillis (1985) and Barichello and Flatters (1990). The former
dedls primarily with tax policies and the latter with trade regulation.

9. See Hatters and Jenkins (1991) for a discussion of the informational advantages of using a pre-
shipment inspection system, such as that being used by SGSin Indonesia, in developing countries.

10. For the purpose of anaytica smplicity we drop from the model the wage effects and constraints
discussed in the immediately preceding subsection.

11. In fact it is possible for the NSC locus to become positively doped. This would happen if the
absolute value of b,, were larger than d. This would mean that the direct benefits to the collector of awage
increase was outweighed by the indirect negative effect of the wage increase on the scope for bribe
taking, due to the need for the government to increase the revenue target to meet the higher wage bill. We
ignore this unlikely case in the following discussion.

12. This assumes, quite reasonably, that G + b > n*f.

13. Moving to the opposite end of the TMR constraint, to the point where it intersects the vertica axis and
wages are zero could be thought of as a pure tax farming solution. This still leaves the Minister with the
problem of ensuring that the tax farmer actualy remits the payments agreed to in return for the franchise.
The least cost tax farming solution would be achieved by setting P at alevel such that the TMR constraint
intersects the vertical axis at the same point as the NSC curve. L would be set at exactly that level. A
lower P or higher L would yield unnecessary rents for the tax farmer; and higher P or lower L would
provide an insufficient incentive for the tax farmer to undertake the task.
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