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�
Abstract


	What major problems are likely to be encountered in designing and implementing pay-for-performance mechanisms for public bureaucrats? This paper examines this question in the context of tax administration, drawing on both economic theory and recent reform efforts in developing countries. Incentive schemes may or may not increase corruption; more important is their effect on taxpayer compliance and government revenues. Whether incentive schemes enhance or reduce welfare depends on institutional parameters. These parameters include the precise range of instruments available for providing incentives, the extent of discretion available to bureaucrats, and the relevant dimensions of bureaucratic performance. Also pertinent are the importance of teamwork and equity within the bureaucracy, taxpayer appeal mechanisms, and the external legal and political environment. This implies the need to accompany incentive reforms with wider reforms in the internal organization of bureaucracies. Facilitating reforms in information systems, organizational structure, budgeting and accounting systems, task assignments, and staffing policies are described.( 
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Restructuring public bureaucracies is one of the most underresearched topics in economics today. Reforms in this sector are long overdue in developing and industrial countries alike. While growing disillusionment with government bureaucracies is reflected in the widespread retreat of the state, a more considered response would weigh the possibility of reforming rather than dismantling these bureaucracies. Most of the bureaucratic structures seen around the world today are legacies of the post-Depression era of the 1930s, when governments were viewed as the panacea for all market failures; benevolent protectors of the people from avaricious capitalists, imperialist masters, and the vagaries of markets. The idea that governments might be staffed by people with the same instincts for self-interested behavior was nowhere on the horizon. Marxists concentrated their intellectual energies on the internal contradictions of capitalism, without devoting much thought to possible contradictions within the system with which they sought to replace it. Debates about the economic theory of socialism in the 1930s did not focus on incentives and the institutional aspects of government bureaucracies. Instead, the main question was the ability of central planners to “get prices right.” The bureaucratic structures that evolved during this time thus paid scant attention to the possibility of internal incentive problems.


Half a century later the Communist bloc has collapsed, one developing country after another faces crises prompting structural adjustment programs, and theories of the government as predator rather than protector abound. The pendulum has now swung to the other extreme. Resolutions of government failures are now sought by reverting back to the market, with the dismantling of barriers to private business, reform of tax systems, restraints on fiscal deficits, and privatization of state enterprises. To the extent that many government interventions were in areas lacking significant market failure, much of this is likely to be welfare enhancing. The principal problem lies with those areas in which markets cannot be relied upon: law and order, tax collection, infrastructure, environmental control, education, health, and antipoverty programs. Under the weight of fiscal imbalances, many developing countries find it increasingly difficult to invest in infrastructure and protect real spending on human resource and antipoverty programs. Nor are they able to control large-scale corruption, introduce organizational reforms within the public sector, or install effective regulatory mechanisms for the private sector. These institutions are typically taken for granted in industrial countries and appear to have played an important role in market-based development patterns, especially in East Asia (Wade 1990; Stiglitz 1996). It has been argued that the quality rather than the quantity of state intervention differentiates the role of the state in East Asia from other less successful developing countries (Bardhan 1995; World Bank 1993). This naturally raises the question: Is it possible for the developing countries to improve the quality of their bureaucracies, to transform the predatory state into a developmental state?


At first glance the key incentive problem appears to be a divorce of bureaucrats' pay from performance. Civil servants have very little personal stake in the social implications of their efforts. Consider the relationship between the salaries of most tax collectors to tax collections, pollution inspectors to air quality, irrigation officials to water services delivered, forest officials to levels of deforestation, government bank managers to social returns on investments financed, or public schoolteachers to educational standards. However, as Adam Smith emphasized long ago, most economic activity is characterized by the phenomenon that the producer of a good or service has a limited direct stake in the benefits imparted to the rest of society. The private sector addresses this problem through the use of a price system or contractual mechanisms. Why does the public sector not attempt a similar solution?


For one, the price system cannot be relied on in a number of areas involving market failure, such as law enforcement, public good provision, and poverty alleviation. Nor can wholesale privatization be seen as the remedy; ultimate responsibility for these activities must lie within the government. Broadly stated, the key question thus reduces to whether and how internal incentive mechanisms can be designed for public bureaucrats, who by the very nature of their work, have monopoly power and private information regarding their tasks. More specifically, what are the major problems likely to be encountered in designing and implementing such incentive schemes, and how should their effects be evaluated? 





General Considerations





	One form of resistance  to the introduction of performance incentive schemes arises  from the fact that they are antithetical to the traditional norms of the civil service in most countries. These norms are founded on the presumption of a spirit of benevolence, missionary zeal, and a tradition of service to public welfare among bureaucrats. The importance of such norms cannot be denied altogether (how else could one explain why public officials do any work at all?). Michels' Iron Law of Bureaucracy—that 10 percent of the officials do 90 percent of the work—indeed raises the question of what motivates the blessed 10 percent to shoulder such a heavy burden. That cultural traditions play an important role cannot be denied. Witness, for instance, Morishima's (1982) emphasis on the role of the Confucian ethic in the traditions of the Japanese bureaucracy. Resistance to incentive reforms within bureaucracies frequently stems from the hope that such traditions will continue to endure. 


But recent experience in most developing countries has progressively indicated that hope to be unfounded in reality. With an overarching state and regulatory controls, bureaucrats have immense scope for corruption, and a culture of public service is gradually replaced by one of narrow self-interest.� In environments that make little allowance for such motives, the consequent scope for government failure is immense. The need then arises to redesign governmental institutions to reduce dissonance between their ultimate objectives and the self-interest of bureaucrats. Given this perspective, one  would seek to evaluate the effects of  incentive systems .in a world where bureaucrats are presumed to be governed primarily by self-interest. 


Another common criticism of attempts to improve the performance of public bureaucracies by introducing incentive mechanisms, is that they may not serve to eliminate corruption. It has been argued by a number of authors, however, that this is not a tenable criticism: eliminating corruption is not an end in itself. In some contexts, such a goal may be impossible unless the state retreats altogether. By its very nature a non-market mechanism imposes restrictions on private voluntary behavior, naturally tempting economic agents to enter into mutually advantageous trades to circumvent them. In this sense corruption is an endemic aspect of government once self-interested behavior predominates there. The only way to eliminate corruption completely in most contexts would be to dismantle governments altogether. Attempts to reform incentives must therefore not be discarded on the grounds that they do not entirely eliminate corruption. As Acemoglu and Verdier (1994) have argued, optimal governmental mechanisms may simultaneously involve corruption, large rents to government officials, and the misallocation of talent between private and public sectors. The effects of a reform on achievement of the original intent of the government intervention—raising revenues, regulating externalities, delivering public services—must be assessed. Hence, certain changes may be welfare enhancing even though they induce increases in corruption. 


A criticism that deserves more serious attention is that government bureaucracies typically pursue multiple social goals, and  reforms that succeed in motivating public officials along certain dimensions may generate ancillary problems on other dimensions. Motivating tax inspectors to collect revenues more aggressively may increase corruption, harassment of honest citizens, and wage inequality. Hence, the various costs and benefits of incentive reform need to be appraised, taking into account major side effects and general equilibrium responses of the economy as a whole.


A number of authors have argued that in certain contexts when the side effects of incentive reforms are considered, no reforms at all may be warranted. In the terminology of Besley and McLaren (1993), the public sector may as well capitulate to the presence of widespread corruption caused by low pay and the absence of adequate incentive mechanisms. Many other apparent manifestations of inefficiency of public bureaucracies can also be justified under certain conditions (Tirole 1986, 1994). These include reliance on rules rather than discretion, overlapping authority, capture by private regulated entities, and the inability to make long-term commitments. In other words, there exist institutional settings within which many commonly perceived ills of public bureaucracies are actually in the public interest; they merely manifest underlying problems of information and dissonance of objectives.


I will argue that this does not necessarily mean that it is always futile to try to introduce incentive reform in public bureaucracies. In the context of tax administration, for instance, some countries have effective tax administrations, elements of which  can be successfully emulated by other countries. Moreover,  there are numerous instances of  countries that have  recently implemented ambitious reform programs. The true lesson one should draw from the papers cited above  is that the effects of incentive reform depend on the wider institutional setting within which a public bureaucracy functions. The  appraisal of any reform proposal must therefore be sensitive to the institutional setting, by addressing the following questions.


First, what are the specific institutional attributes which affect the success or failure of an incentive reform? Is a specific reform likely to be effective within the prevailing institutional setting? What will their overall effect be, and how should their design be modified accordingly? In posing these questions, the institutional setting is taken as given. 


Second, how feasible is institutional reform itself? Such reforms are necessary to strike at the root cause of the problem: the monopoly power and private information of bureaucrats. While many aspects of the external environment defined by the political and legal system may have to be taken as given, policymakers typically have the scope to alter many aspects of the internal organization of the bureaucracy. As Klitgaard (1995) recently suggested, following the views of some World Bank officials, the success of incentive reforms may depend on an accompanying set of “enabling” organizational changes, including changes in personnel systems, task assignments, information systems, budgeting and procurement, and mechanisms for feedback and evaluation. If incentive reform causes various undesired side effects, the range of policy instruments must be expanded to moderate their effects. In the classical terminology of Tinbergen, multiple goals necessitate a corresponding multiplicity of policy instruments.


This suggests that there is less ground for pessimism than might be warranted by an approach that takes existing institutional structures as given. Governments truly committed to reform may therefore succeed if they enlarge their scope to accommodate a wider range of instruments aimed at altering the institutional attributes of public bureaucracies. 


This paper argues that such a perspective is indeed supported by recent experiences in the reform of income tax administration in developing countries. Accordingly, the paper examines in detail the considerations involved in introducing incentive reforms for tax collectors, and is largely based on research  I have conducted jointly with Arindam Das-Gupta, most of which is summarized in our forthcoming book (Das-Gupta and Mookherjee) . Whether the lessons of tax administration reforms generalize at all is an issue that must await detailed research on other areas of public bureaucracy. 





Theoretical Framework 





A simple theoretical model (based on Mookherjee and Png 1995) to assess the effects of instituting a pay-for-performance scheme for tax collectors is presented. Consider a taxpayer with true income y who underreports income by an amount e. Suppose that both the taxpayer and the tax collector responsible for the return seek to maximize expected net incomes, (that is, they are risk neutral). The tax rate, t, is constant so the taxpayer voluntarily pays a tax of t(y-e) instead of ty. Following an audit, the evasion is detected by the tax collector with probability p, which depends on the amount of effort, E(p), devoted to inspection. This effort is unobservable by the tax administration on a routine basis, unless audits by hierarchical superiors or external “watchdogs” are carried out.� 	


	Upon discovery of the evasion, the tax collector decides whether to report the evasion and initiate the imposition of penalties. If the tax collector reports an evasion of d, (that is, assesses the taxpayer to have a true income of y-e+d) the taxpayer must pay additional taxes of td. In addition, penalties at a constant rate f on the amount of income concealed are eventually imposed on the taxpayer, with a given probability (or time discount factor) q, which measures the effectiveness of the penalty and the prosecution system. Hence, the taxpayer pays back taxes and penalties totaling (t + qf)d in expected present value.  


To start with, suppose that d cannot exceed e, the true level of income concealed by the taxpayer. In other words, the tax collector cannot overassess, or use the threat of overassessment, as a source of bribes. Later this assumption is dropped and the consequences of incentive pay on harassment are explored.


	The tax collector receives a fixed salary, W, in addition to the following possible incentive components. The first component is the `stick’: if the tax collector underreports tax evasion in exchange for a bribe, this fact becomes known with some probability, l, either through an internal audit carried out by a hierarchical superior or external vigilance agency or from a leak engineered by a disgruntled subordinate. A penalty can be imposed on the tax collector in the form of a fine, a transfer to a less congenial location, a denial of promotion in the future, or dismissal from the service. Assume that this penalty has a pecuniary (present value) equivalent that is imposed at a constant rate c on the amount of unreported income (which will be proportional to the level of the bribe taken).� At the same time, the tax payer is required to pay back the additional taxes owed plus a bribery penalty at a fixed proportional rate, g. The second incentive component corresponds to the  `carrot’: the tax collector is entitled to retain a certain fraction, r, of additional revenues generated. The expected utility of the tax collector thus equals W + r(t + qf)d - lce + B - E(p), where B denotes the ex ante expected value of the bribe taken. In equilibrium tax collectors have to be ensured at least a given reservation level of utility, U, if they are to continue to serve in the bureaucracy. 


Note that this framework includes different compensation mechanisms as special cases. One is the case of no incentive pay at all, (c = r = 0). Such an extreme form of fixed salary service may be rare; in general, there is some disciplinary code that penalizes egregiously corrupt behavior or incompetent service. Collection-based bonuses are less typical, although performance-based promotions indirectly have the same effect. The typical case is one in which the stick represents the incentive. Collection incentives will be low powered, however, if the likelihood (l) and magnitude (c) of penalties for underassessment are small. At the other extreme is the case in which tax collection is privatized. In this case the tax collector retains all revenues generated at the margin (r = 1), while W will typically be negative, representing an upfront payment that the tax collector makes to the government in exchange for the right to collect taxes.


What determines whether there will be corruption and if so what the level of bribery will be? Suppose that the tax collector has discovered e, the income concealed by the taxpayer. In this simple linear setting it is easy to check that either the tax collector will report  the entire concealment (d = e) or  give the taxpayer a clean chit (d = 0). The expected benefit to the taxpayer from being cleared equals (t + qf)e - l(t+g)e, while the cost to the tax collector of not reporting the concealment equals lce + r(t+qf)e, the sum of expected penalties for bribery and forgone commissions. Consequently, corruption occurs if the collective gains to the pair are positive: t + qf > l(c+t+g) + r(t + qf). This condition is more likely to be satisfied when there is no incentive pay ( r = c = 0). In contrast, it will never be satisfied when tax collection is privatized (r = 1). 


Restricting attention to contexts not involving complete privatization, the condition for corruption in the form of underreporting by the tax collector is


(1) 	t+qf > l(c+t+g) (1 - r)-1


When this condition is satisfied, the expected gains from corruption are assumed to be shared equally by the two parties, as the Nash bargaining solution would predict, so that the bribe level would be


(2) 	b = (e / 2)[(1+r)(t + qf) + l(c-t-g)]


Note that in general the impact of increasing incentive pay on corruption is ambiguous: increases in the values of r, c, or l make inequality (condition 1) less likely to hold and in this sense reduce the likelihood of corruption. But if the reforms are not large enough to reverse inequality (condition 1), corruption continues to occur and on a larger scale. The bribe level rises to compensate the tax collector for the added cost imposed on him as a result of the reform. Hence piecemeal incentive reforms may serve simply to increase corruption. Only a large discrete reform can eliminate corruption.


The fact that corruption arises does not necessarily mean that the tax collector serves no useful role. After all, corruption represents a privatized form of tax enforcement. The fact that the taxpayer must bribe the tax collector to avoid being caught evading taxes, induces the taxpayer to comply with the tax laws to some extent (in order to avoid having to pay this bribe). And the prospect of collecting a bribe motivates the tax collector to devote effort to the audit in the first place. One therefore needs to go beyond the question of what levels of corruption arise and examine induced effects on tax compliance and audit incentives. 


Consider two possible regimes, one associated with corruption and one without corruption. In the corrupt regime the expected payoff of the tax collector will be W + p[e/2][(1+r)(t+qf) - l(c+t+g)] - E(p), and the expected payoff of the taxpayer will be y - t(y-e) - p[e/2][(1+r)(t+qf) + l(c+t+g)]. Based on these expectations, the two will simultaneously select their respective ex ante strategies: the tax collector will select the effort devoted to monitoring (that is, p), while the taxpayer will decide how much to evade (e). It is easy to see that this “game” has a unique Nash equilibrium, the exact nature of which depends on the specific parameter values. Either the amount of evasion is “interior,” in which case


(3) 	p* = 2t[(1+r)(t+qf) + l(c+t+g)] -1, e* = 2E'(p*)[(1+r)(t+qf) - l(c+t+g)] -1 


(this is indeed the equilibrium outcome if the expression for e* above is smaller than y), or the taxpayer discloses nothing at all (e=y) and the equilibrium monitoring intensity p solves E'(p) = (y/2)[(1+r)(t+qf) - l(c+t+g)]. � A parallel calculation yields equilibrium levels of monitoring and tax evasion in the “honest” regime.� 


These expressions can be used to examine the effects of reforming compensation policy on corruption and tax compliance. From equation 3 it is evident that a small increase in positive incentives (a higher bonus rate) causes tax evasion to decrease. But on the other hand, it also causes the bribe level to increase (see equation 2). This is instrumental in reducing evasion: the higher bribe increases the private benefit to the tax collector from monitoring more intensively, which increases the private cost to the taxpayer of evading taxes. Hence, in this case increased corruption is useful in limiting tax evasion. But this is not always true: increased use of the stick in the form of higher penalties for corruption increases corruption levels, but may also increase tax evasion.� This suggests that in this context the carrot is more effective than the stick. 


To examine this more precisely, the revenue and welfare effects of these reforms is calculated. The expected value of the government's net revenues is given by the difference between expected tax revenues and the wage bill for tax collectors


(4) 	NR = t(y-e*) -W + p*l(c + t+g)e* 


in the corrupt regime, while a utilitarian measure of social welfare (aggregating the shadow value of net government revenues and the utilities of the tax collector and taxpayer) equals


(5) 	SW = y + ((-1)(ty-W) - ((-1){t - p*l(c+t+g)}e* - E(p*)


where (>1 denotes the shadow price of public revenues. The compensation policy that maximizes both expected net revenues and social welfare sets the fixed salary,W, at the smallest possible value that induces the tax collector to agree to work in the bureaucracy, (that is, W = E(p*) + U - p*b). Inserting this into equations 4 and 5, yields reduced-form expressions for revenues and welfare 


(6)	NR = ty - E(p*) - U, SW = y - ((-1)U + ((-1)ty - ((-1)E(p*)


at an interior equilibrium described by equation 3 for the corrupt regime. Somewhat surprisingly, when confining attention to such interior equilibria both revenues and welfare are locally independent of the level of evasion and depend solely on the equilibrium monitoring rate, p*.� Local increases in incentive components l, c then serve to generate higher net revenues and welfare by allowing economies in the wage bill as a result of reduced intensities of monitoring. However, while an increase in the bonus rate will cause levels of tax evasion to decline, increases in penalties may increase evasion. If c is raised sufficiently, the outcome may be to switch the system to a corner equilibrium at which taxpayers disclose nothing at all. Any such corner equilibrium is welfare dominated by an interior equilibrium in the corrupt regime. In this sense, welfare and revenues are decreasing in the level of tax evasion. Hence, increasing the bonus rate is a better policy than increasing the penalty rate for corruption. Moreover, in this model, as long as the bonus rate can be freely varied, the optimal compensation policy entails increasing it enough to eliminate corruption entirely.� 


What if the bonus rate is constrained to equal zero for some reason? Then the only instrument of incentive design is the penalty rate. In this case, note that if corruption is eliminated by selecting c high enough to cause condition 1 to be violated, tax evasion will rise to the maximal level y, since the tax collector has no incentive to monitor taxpayers at all! Eliminating corruption then simultaneously eliminates all revenues at the same time. Consequently, if ty is large enough, the revenue implications will be dominant, ensuring that it will be optimal to tolerate some corruption rather than to eliminate it altogether.� This is similar to the result of Besley and McLaren (1993), who show that the absence of the ability to provide positive incentives implies that the optimal compensation policy induces inspectors to take bribes. In the model presented here the virtues of allowing corruption are twofold. First corruption provides some incentive for taxpayers to comply with taxes, since the prospect of collecting bribes motivates tax collectors to devote their efforts to audits. Second, recognizing that tax collectors are expected to collect bribes from taxpayers, the government can pay its collectors lower wages. In other words, bribes represent a form of hidden supplementary taxes. 


The more general lesson from this example is something alluded to in the previous section: whether it is desirable to tolerate some corruption depends upon the range of control variables available to policy designers. In a similar vein, if policy designers are subject to the additional constraint that the “institutional” parameter l equals zero, then inequality (condition 1) will always hold, and it will be impossible to eliminate corruption. Eliminating corruption is thus not an end in itself; effects on tax evasion and revenues are more fundamental.





A potential drawback of bonus-based incentives ignored  by the preceding analysis is that they may increase  taxpayer harassment, based on threats by the tax collector to overassess the obligations of taxpayers. To see  this,  now allow the tax collector to cite the taxpayer for a worse level of evasion than the tax collector can prove. In other words, let d be greater than e', the level of evasion discovered by the tax collector. That level is either 0 (no evidence collected) or e (the true level of evasion discovered in the audit), with probabilities of 1-p and p. 


Suppose that a taxpayer who is overassessed (that is, for whom d exceeds e' ) can file an appeal or seek review of the assessment, that the cost of doing so (in terms of legal fees, time spent, and other psychic costs incurred) is A, and that the probability of appealing the assessment successfully is a. If the assessment is revised, the taxpayer is refunded the excess taxes and fines paid (t+qf)(d - e') as well as some fraction, k, of the costs incurred in appealing the assessment. The evidence in favor of overassessment also leads the tax collector to be asked to pay back any additional commissions earned thereby. Consider the case in which the system imposes sharp penalties for overassessment on the tax collector: at a rate x greater than 1. This implies that the penalty exceeds the total amount of additional collections at stake. In the event of a successful appeal the total cost imposed on the tax collector therefore equals (x+r)(t+qf)(d - e'). If the appeal is unsuccessful, the taxpayer receives no refund, and the tax collector is entitled to keep the entire commission earned, r(t+qf)d.


Consider the case in which the appeal cost that would be incurred by the taxpayer is known to both parties; the results extend without modification to the case in which these costs are a priori. The assumption that x > 1 implies that going to appeals court is never in the mutual interest of the two parties.� Overassessments are not in the mutual interest of the parties as long as the bonus rate is less than 1, since the taxpayer pays more to the government than is received by the tax collector. Nevertheless, the threat of overassessment and of going to appeals court plays an important role in the allocation of bargaining power between the two parties, as captured by the Nash bargaining solution.


The threat points forming the status quo payoffs in this bargaining game, result from noncooperative behavior should the tax collector and taxpayer fail to agree on a collusive outcome. When a pay-for-performance scheme is not used and the bonus rate is zero, multiple noncooperative (Nash) equilibria exist. However, there is a unique equilibrium involving undominated strategies at which the tax collector neither overassesses nor underassesses.� The corresponding status quo payoffs are W and y - t(y-e) - (t+qf)e'. 


Now suppose that a pay-for-performance scheme is introduced, and r is positive. Then the noncooperative equilibrium always involves overassessment. Knowing that the taxpayer will go to appeals court whenever the cost of the appeal is less than the expected private benefit, (a-1 - k)-1(t+qf)(d-e'), the tax collector will issue an assessment of d = e' + A(a-1 - k)(t+qf)-1 following discovery of evasion level e' that will just deter the taxpayer from appealing. The status quo outcome will thus involve overassessment and no appeal. The corresponding status quo payoffs for the tax collector and taxpayer are W + r(t+qf)e' + rA(a-1 - k) and y - t(y-e) - (a-1 - k)A - (t+qf)e'. The introduction of the pay-for-performance scheme, even on a very small scale, will thus discontinuously shift bargaining power toward the tax collector by rendering the threat of overassessment credible. The higher the bonus rate and the appeal cost, and the lower the rate of success of the appeal and the reimbursement rate, the greater will be the magnitude of this effect.


Application of the Nash bargaining solution relative to this status quo confirms that the effect of introducing a pay-for-performance scheme is to increase the bribe extracted by the tax collector by a constant amount (a-1 - k)(1+r){A/2} in every outcome. In other words, in the corrupt regime (described by inequality condition 1), bribes are given by expression 2, plus this constant additional amount whenever the tax collector discovers the true level of evasion. Moreover, even when no evidence of evasion is discovered, the tax collector will extract a bribe of (a-1 - k)(1+r){A/2}. This component can thus be viewed as an extortion-based bribe, in contrast to expression 2, which can be interpreted as a bribe for underassessment. Note in particular that an increase in the bonus rate increases the scale of extortion.


What are the welfare implications of such extortion-based bribery ? In this simple model, they add to bribes by a constant amount in all contingencies, thus amounting to a pure redistribution from taxpayers to tax collectors. They exercise no effect at all on monitoring or tax evasion incentives.� Indeed, they amount to a form of hidden lump sum taxation, which increases net revenues and utilitarian welfare. Taking allowance of such bribes, government collectors can be paid a lower salary and yet be induced to work for the bureaucracy. A narrow utilitarian welfare-minded government would thus be unwilling to deal with this problem! 


Citizens of a democratic society will, however, rail against the illicit payments they are effectively forced to make to government bureaucrats to avoid being cited for offenses they did not commit. Harassment of the citizenry will render such incentive systems deeply unpopular. In addition, as Banerjee (1994) and Marjit and Mukherjee (1996) have argued, such forms of corruption have an inherently regressive bias, as the poor are more vulnerable to extortion threats. In more realistic settings (for example with concave utility functions), they will also have adverse incentive implications, since tax evasion would tend to increase as tax collectors become less motivated to monitor taxpayers and the returns to taxpayers from honest behavior diminish.� Consequently, incentive design via pay-for-performance systems will have to trade off the benefits of reduced underassessments and heightened monitoring incentives with the costs of increased harassment of citizens based on threats of overassessment. 





Practical Considerations in Design and Implementation 





Besides the issues addressed in the preceding section, a range of practical problems are typically  confronted in the design and implementation of pay-for-performance schemes. 





Key Issues in Designing Performance Measures


	Performance Measurement  To start with, tax collectors must be evaluated by the revenues they help generate. But which specific measure of  revenues should be used: additional revenues yielded by audits, or prepaid taxes, or a combination of both? Should collection costs be incorporated in the measure? Such issues have been studied extensively in the theoretical literature on design of tax enforcement mechanisms (Melumad and Mookherjee 1989, Sanchez and Sobel 1993).


	Second, there is the need to limit the risk imposed on collectors, that arise from the dependence of revenues on numerous variables beyond the control of the tax collector: tax legislation, the quality of information available about taxpayer transactions, the state of the local economy, the nature of support staff, and above all, the behavior of taxpayers. Otherwise the welfare of the collectors will be reduced, which will shrink  the supply of  competent recruits into the civil service .This is a familiar moral hazard problem. One practical solution to this adopted by a number of countries recently, is to supplement existing fixed salary schemes with collection-based bonuses, which ensures that officials are unambiguously better off. By awarding collectors excessive rents, however, the resulting compensation scheme may not minimize the government's wage costs. This may be a small price to pay if the corresponding benefit in terms of increased revenues is substantial and the informational requirements of additional fine-tuning is excessive.	


	To the extent that limiting rents of bureaucrats is an important objective—for budgetary reasons or to avoid inducing misallocation of talent between the private and public sectors— numerous methods can be employed to benchmark tax collectors’ performance evaluation. These include performance of other tax collectors in comparable jurisdictions and collection projections based on information about current tax laws and the state of the local economy. In addition, a participative performance target-cum-budget setting process may be employed to set targets relative to which subsequent performance is evaluated.  Such schemes enable collectors to set their own targets. As the literature on  incentive contracting suggests, such mechanisms have desirable theoretical properties ( Laffont and Tirole 1986, 1993) and can be designed for practical implementation (Reichelstein 1992, Gonik 1978, Groves and others 1995). An extreme version of such information elicitation schemes is represented by auction-based privatization of tax collection, in which the rights to tax collection are sold to the highest bidder (Banerjee 1994).


	Manipulation of short-term collection figures. Collection-based bonuses will create incentives for tax collectors to pad their collection figures by various means. One such problem, which has been encountered in India, is overassessment, which taxpayers subsequently appeal and frequently overturn. The problem is compounded by the absence of serious attempts to impose overassessment penalties on collectors (Das-Gupta and Mookherjee , Chapter 6).�    Being familiar with this problem, the Indian tax administration officials instituted collection-based bonuses that would be paid only if the additions were sustained following taxpayer appeals. But for reasons discussed below, this served to dilute the incentive mechanism considerably.


	Follow-up effort. The theoretical model above assumed that the tax collector was not involved in the appeal and prosecution process (that is, a, q were exogenous). The tax administrations of many developing countries are not functionally specialized, requiring the tax collector to follow up assessments with requisite effort to impose penalties on evaders. In India, for instance, successful defense of assessments appealed by taxpayers require the tax collector to be present in court and argue the case from the point of view of the tax administration. These are typically time consuming and stretch out over many years. The problem is compounded by the practice of frequent job rotation: most cases reach the court after the original assessing officer has been transferred to a different charge. The case has to be argued by officers who are not as familiar with the details and who do not have a corresponding stake in the outcome. As a result, only a small fraction of additional collections are eventually sustained against taxpayer appeals within a reasonable period of time. However, as argued above, the need to prevent reckless overassessment requires that bonuses be paid only when additional collections have been sustained. The confounding of these two problems implies that bonuses lose much of their motivational effect. 


	Performance on other dimensions. The preceding considerations exemplify the general problem identified by Holmstrom and Milgrom (1991): when agents pursue multidimensional tasks, providing incentives on only a few dimensions can prove dysfunctional on other dimensions as agents divert effort suitably across tasks. The list of tasks performed by collectors extends well beyond assessments and tax collection: they must also provide assistance to taxpayers, process refunds, pursue delinquent taxpayers, initiate penal action for evaders,  and provide information requested by hierarchical superiors. The problem can be overcome only with performance evaluations that embrace performance on these dimensions as well. However, most administrations lack the ability to incorporate all these dimensions in evaluating the performance of collecting officers, particularly in the absence of a sophisticated accounting system.� 


 	


Implementation Problems 


	Commitment. In some countries the administration may find it difficult to commit to the provision of bonuses or rewards following successful performance. Ex post decisions by the Indian tax administration that certain earned rewards were “too large” to be paid out clearly had a dampening effect on collection incentives .There is also the ratcheting problem, whereby officers hold back on current effort for fear that successful performance will cause future targets and bonus rates to be renegotiated. These problems necessitate commitment by the administration to a formula bound as far as possible to remove the possibility of tinkering with the package ex post.


	Equity and group incentives. Proposals to introduce pay-for-performance often meet with the criticism from senior officials that they would increase inequality of pay within the bureaucracy and undermine teamwork and cooperation among officials. Rewards earned would typically vary with various factors beyond the control of the official: the nature of tax evasion in different jurisdictions, the ease of detection, and sheer luck. Even relatively small reward rates can give rise to enormous variations in actual pay, especially in areas in which tax collectors may occasionally succeed in “large” catches. Accordingly, tax collectors may on occasion earn more than their superiors, sometimes even more than the highest-ranking officials in the administration. Moreover, officials outside the tax administration would resent the higher scale of pay to tax officials. 


	The obvious solution to this problem is to divide the bonus resulting from any revenue addition into an individual and group component. These should be divided between the tax collector and the support group in proportion to their relative contributions to audit yields and the importance of equity concerns within the bureaucracy (Meyer and Mookherjee 1987; Itoh 1991). To avoid excessive pay dispersion ceilings could conceivably be imposed on the aggregate bonus that can be received by any officer. The Brazilian experience described below suggests, however, that such ceilings give rise to adverse incentive effects.


	Favoritism. Performance evaluations have to be conducted by hierarchical superiors, who supervise and monitor the activities of collectors. The incentives of these superiors to conduct these evaluations impartially and efficiently is key to the success of incentive schemes. Insofar as superiors are not motivated in turn to enhance performance on the very dimensions on which the tax collectors themselves are to be encouraged, such evaluations will be conducted in a biased and lackadaisical fashion, destroying motivation and morale.� These problems imply that the design of incentive schemes for tax collectors must be viewed as part of a more general problem of designing incentive schemes for hierarchical superiors in turn, an issue discussed further in the next section.


	Political influence. Other prerequisites for the success of incentive reform are pointed out in the analysis of Qizilbash (1994). Suppose that the tax evader has recourse to higher-level political influence as protection from overzealous tax officials. In such cases an attempt by a tax official to bring a case against the evader will invite “disciplinary” action from higher ups: the official will be transferred or dismissed on trumped-up charges of poor performance. Indeed, attempts to pay “efficiency wages” in the form of increased pay scales will increase tax officials’ stake in continuing in their current jobs, thereby not threatening to “overturn the applecart.”  In systems with strongly entrenched forms of high level political corruption, efforts to eliminate bureaucratic corruption are quixotic at best.





	The preceding considerations undermine the hope that some simple formula for incentive reform might be universally applicable. The desirability of any reform depends on the effects on equilibrium evasion and monitoring incentives.  There may be adverse effects on harassment of citizens, besides teamwork and equity within the administration. Whether the schemes are effectively implemented depends on the institutional environment within which the bureaucracy functions. This includes both organizational attributes of the tax administration (such as the nature of task assignments and accounting system) and parameters of its external environment (such as the legal and political system). 





Recent Experience with Pay-for-Performance Reforms





A number of countries have recently introduced incentive reforms for tax auditors in their tax administrations (for further details, see Das-Gupta and Mookherjee , Chapters 8-12). Mexico, for instance, used such measures as part of a comprehensive reform of the administration during the period 1988-92. The new system instituted within each office a bonus fund comprising about 60 percent of additional collections. This fund is distributed among members of the office in proportion to the “distance” of the official from the discovery and collection process. The resulting bonuses have been substantial, amounting to about 130 percent of the aggregate wage bill in the early 1990s. The amount received by any employee is capped at 250 percent of annual salary for those directly involved and 120 percent for those indirectly involved. Officials of the administration expressed the view that these schemes were the single most important factor behind the change in attitudes of tax officials toward their duties. The result was to increase audit effort and yields virtually overnight. The fraction of taxpayers audited increased from 3.17 percent in 1988 to 5.48 percent in 1990 and 8.86 percent in 1993. The percentage of audits generating additional revenue increased from 38 percent in 1988 to 90 percent in 1990. The benefit-cost ratio of these audits increased from 4 in 1988 to 27 in 1990 to 46 in 1993. As argued above, this does not provide conclusive evidence of the success of the reform, which would require an assessment of the induced effect on tax compliance and possible overassessments. Moreover, it is difficult to disentangle the role of the incentive reform from other changes in tax legislation and administration that occurred at the same time. But the numbers are consistent with the view of administration officials that the scheme did have a major qualitative effect on the attitudes of tax collectors.


Brazil also introduced a similar reform at around the same time. As Kahn and Silva (1996) explain, a bonus program went into effect in 1989 as part of an overhaul of the tax system. The program created a bonus fund for distribution among tax officials, that has amounted to about 68 percent of total fines collected. These are divided between individual and group rewards in a 70:30 split. The group rewards are in turn divided among different agencies on the basis of their relative performance evaluation. The performance measurement criteria include fines collected, achievement of targets for aggregate and overdue collections, measures of audit effort, and a measure of the agency's size. Individual rewards are based on subjective evaluations by superiors and are subject to ceilings (defined initially by the salary of the minister, later by the highest salary of a public servant). Kahn and Silva argue that these ceilings were typically binding in high-productivity jurisdictions, thus dampening their incentive impact. The large group component and the subjectivity of individual evaluations had the same effect. In contrast, the group rewards provided incentives to higher-level officials to reallocate audit resources from low-productivity to high-productivity regions, probably the most significant effect of the reform. As in the Mexican case, it is difficult to estimate the effect of the incentive reform per se because of changes occurring simultaneously in tax legislation and overall manpower size. 


Peru instituted reforms of a somewhat different nature, starting in 1991 (Das-Gupta and Mookherjee, Chapter 8). The reforms were aimed at inducing attrition of incompetent and dishonest officials, increasing standards of training and professionalism within the administration, reducing the overall size of the administration, increasing the scope of performance-based promotions, and raising salaries substantially. In particular, staff strength shrunk to a third of its earlier size, while salaries increased by a factor of almost ten in less than a year (September 1991 to July 1992). This corresponds to a move toward paying efficiency wages, that is, a stick-based rather than a reward-based approach. Tax revenues as a whole rose substantially as a proportion of GDP (5.4 percent in 1990 to 9 percent in 1991). However, it is difficult to isolate the effects of changes in personnel policies from other administrative reforms.


Clearly, these experiences have been too brief and too limited in number to allow an inference to be drawn regarding the practical success of incentive reforms. But they do indicate that bold initiatives that confront the challenge of practical implementation are possible, and they appear to have had the kind of effects on audit results that reformers had hoped for. Countries attempting incentive reforms were the exception rather than the rule, however, with the majority of tax administrations around the world focusing on reforming information systems and tax legislation instead. It is to these that we now turn.





Accompanying Organizational Reforms





We turn now to the second principal question posed at the outset. To what extent can the institutional setting itself be reformed, in order to directly confront the root cause of the problem: excessive discretionary power of bureaucrats, relative to their accountability? This in turn stems from the monopoly of bureaucrats over relevant information, and from patterns of delegation with insufficient monitoring and supervision systems. These problems admit of a basic solution in principle: enhancements in the information available to the administration, improved monitoring systems, and reduced discretionary authority granted to local officials. The chances of success of incentive reforms are substantially increased if the scope of reform initiatives widens to incorporate organizational restructuring of various kinds that share this basic objective. Indeed, as is shown below, this has been true for a number of actual reform efforts. 





	Enhanced supervision. To evaluate the quality of audits carried out by a tax collector it is essential to design a system of independent third-party audits. In the context of the model presented above, this would increase the probability that underassessments are detected, and restrict the scope for overassessment. Performance evaluations should incorporate the results of these third-party audits as well as the outcomes of taxpayer appeals. To minimize the possibility of collusion between auditors and supervisors, supervisors should be appointed by an independent wing of the tax administration, and opportunities for private contact between auditors and supervisors should be minimized. In turn, the supervisors ought to be suitably motivated by incentive schemes similar to those used for auditors.�


Some aspects of the Mexican reforms are notable in this respect. A number of measures complemented the new bonus system. If an audit yields no additional discovery of taxes owed, the case can no longer be closed by the auditor in question but must be referred to an officer from a different department. If fifteen days go by without any result, the original audit team is replaced by a new one. The result of an audit must be referred to a “syndico” or representative of the sector of the economy to which the taxpayer belongs. If the “syndico” disagrees with the assessment, the case is referred to the vigilance department. Criminal action may subsequently be instituted against an auditor found guilty of harassment. 


	Improving personnel quality. The Peruvian reform effort placed emphasis on improving the quality of tax administration personnel by encouraging early retirement of those unable to pass competence tests or those whose records included reports of unethical behavior, by instituting stricter screening and promotion criteria for new recruits, and by raising wage levels substantially.� Such reforms can represent a useful complement to the use of new incentive schemes. 


	Range of discretionary authority. The Indian tax administration awards tax collectors an effective monopoly over taxpayers in their assigned jurisdictions. Filed returns are stored in the local office, with no duplicates, making it very difficult to induce any kind of competition between tax collectors. A simple reform might involve assigning taxpayers to a group of tax collectors that select which taxpayers to audit from a pool. An evader would then have to bribe the entire group of tax collectors rather than a single one. Moreover, by creating a common jurisdiction such a reform would make it easier for the tax administration to evaluate tax collectors by their performance relative to others in the same range.


 The scope for reducing tax collector discretion concerning the selection of taxpayers to audit, could be reduced by instituting a centralized audit selection system. This requires the development of a centralized information base used by an audit selection cell to identify returns that should be audited. In the absence of a centralized information base, the same purpose can be served by defining a strict procedure for audit selection that must be followed by a tax collector (for example, a scoring rule applied to information contained in filed returns, along with a suitable sampling scheme). Attempts can also be made to prevent bilateral face-to-face contact between taxpayers and tax collectors, either by requiring audits to be conducted ex parte, or by requiring the presence of third party auditors from a different jurisdiction at meetings between the collector and the taxpayer.


The authority of tax officials over follow-up action needs to be enhanced in order to minimize the opportunity for external political influence. This involves safeguarding the use of objective performance criteria concerning promotion and dismissals and sometimes even adopting measures to ensure the physical safety of auditors.


The Mexican reforms stand out as a good example of such initiatives. Audit selection procedures became less decentralized, more transparent, and based on better information. The computerization of the tax administration was instrumental, with audit selection being made in programming departments of the local administrative offices. The use of “laptop audits,” which implemented a preprogrammed audit procedure, further reduced the scope for auditor discretion over the conduct of any given audit. The scope for external political interference in penalty and prosecution activity was substantially reduced. Since 1988 more than 500 tax evasion prosecution cases have been launched; only three cases had been tried in the preceding 100 years.


	Functional specialization. The discussion of the Indian experience in the previous section illustrated some of the problems that arise from lack of functional specialization within the administration. Apart from failing to realize scale economies, lack of functional specialization implies that a taxpayer must deal with the same tax officer for diverse purposes (filing returns, obtaining refunds, responding to audits, lodging appeals, responding to penalty or delinquency notices). This increases the scope for collusion and extortion. Moreover, an assessing officer must conduct all these tasks simultaneously, limiting the time available for in-depth audits. These problems are ameliorated with a functionally specialized organizational structure. Such reforms, however, require modernization of the information system. 


	Information systems. Computerization of the tax administration can help mitigate numerous problems in controlling corruption and designing pay-for-performance schemes. Computerization allows centralized, automated processing of filed returns and the matching of returns with third-party information on taxpayer transactions and characteristics. Such information can be retrieved instantaneously, costlessly, and simultaneously by numerous authorized parties, obviating the need to move files from location to location and facilitating the emergence of a functionally specialized structure. Computerization also makes it harder to tamper with records. In India a common way for tax evaders to avoid detection is to pay low-level officials to make their returns “disappear” physically. Of course, computerized systems require security measures, and they are not completely tamper proof. But they do make it substantially more difficult for records to be distorted. Moreover, computers can automate and process refunds and overdue notices, removing opportunities for low-level officials to earn “speed money” by delaying refunds or failing to mail overdue notices.


Centralization of the information base also facilitates automated audit selection, reducing the discretion of local officials and ensuring that selections are based on a richer information base. The conduct of audits can be automated to further reduce the discretion of auditors, as was done in Mexico. This is akin to the observation made in connection with discussions of corporate reengineering in recent years: computerized systems permit an optimal combination of centralized information and decentralized behavior (Hammer and Champy 1993). Third-party supervisory audits, which are facilitated by the availability of more information at the central level, must continue to be made, however. Follow-up legal action is also facilitated by computerization, which allow cases to be tracked more easily.


Another advantage of computerizing records is that it makes possible an accounting system that keeps track of a wide range of performance variables that enter into a collector's evaluation. This pertains especially to the allocation of credit among different officials and development of audit quality measures based on comparison with third-party audits, outcomes of taxpayer appeals, or other indicators of overassessment. This can significantly reduce the chances of dysfunctional responses of collectors to pay-for-performance schemes.


Numerous countries, particularly in Central and South America, have indeed embarked on large-scale computerization initiatives in the past decade. These initiatives have typically cost less than 1 percent of annual tax collections and yielded substantial returns within a very short time (see Das-Gupta and Mookherjee , Chapter 8). However, only a few countries have attempted to use automation to enhance incentive and control systems for auditors. 


	Staffing policy. Development frequently leads to large increases in the number of taxpayers, thereby increasing the total workload of the tax administration. In the absence of computerization or other organizational changes (such as a switch to a functionally specialized structure), management of workload becomes a critical issue. Without workload management both the administration as a whole and individual officers become obsessed with clearing an ever-increasing backlog of pending cases. In India for example, the number of taxpayers rose almost threefold between 1970 and the mid-1990s, while the number of assessing officers remained constant (Das-Gupta and Mookherjee , Chapter 6). No attempt was made to computerize operations or increase task specialization. Not surprisingly, performance of assessing officers tended increasingly to be based on their ability to dispose of pending assessments, to the exclusion of most other relevant criteria. The time available for assessments and follow-up legal action has consequently shrunk. Today, a scrutiny audit in India is almost exclusively a desk audit, lasting only about three days on average, in contrast to the practice in many other countries.� If tax collectors are not allowed enough time to pursue in-depth audits, heightening their collection incentive will have little effect.


One tool for managing workload is allocating staff across jurisdictions. Since audits are carried out by human auditors, the allocation of audit effort across different locations, categories of taxpayers, taxes, and types of audit corresponds closely to the allocation of audit staff across them. Reallocating staff from low-productivity jurisdictions to high-productivity jurisdictions can have significant effects on the aggregate level of tax compliance. The Brazilian experience suggests that workload allocation across jurisdictions was an important result of the incentive reforms. The group component of these incentives increased the return to high-level officials of carrying out such productivity-enhancing reallocations (Kahn and Silva 1996). Analysis of workload allocation in the Indian tax administration indicates considerable returns from reallocating auditors and support staff across different kinds of tax collector charges based on induced effects on taxpayer compliance (Das-Gupta and Mookherjee , Chapter 7).


Related are the design of target-setting systems and the frequency of job rotation. Bureaucracies the world over tend to hand down work targets to officials in a hierarchical and inflexible fashion. In addition to creating the flexibility necessary for effective performance, systems that enable officers to participate in setting their own targets provide superior incentives (as discussed in the previous section). A number of considerations need to be appraised with respect to job rotation. Their main justification is to prevent the emergence of collusive arrangements between taxpayers and auditors. But job rotation complicates performance evaluation by increasing the gap between short-term and long-term performance. Excessively frequent rotation increases the incentive of collectors to manipulate short-term performance measures, and limits their interest in investing in information gathering within the local jurisdiction or initiating follow-up penalty and prosecution activity. Moreover, job transfers can become a way for external political influence to be exercised. 


	Budgeting, accounting, and procurement systems; autonomy and incentives for higher level officials. The issue of staffing policy raises the question of how to motivate high-level officials of the administration. After all, the reforms for auditors cannot succeed unless they also motivate the higher levels of the bureaucracy that will actually implement the systems. For instance, supervisors must have an incentive to evaluate performance of their subordinates in the desired manner. Supervisors also play an important role in allocating budgets among different audit teams under their supervision—a factor identified by Kahn and Silva (1996) as important in the Brazilian reform. 


Success of the schemes will also depend on autonomy over a range of decisions concerning budgetary allocations and procurement. Combined with suitable incentives, autonomy helps tap the local expertise of auditors and their immediate supervisors concerning effective enforcement policies. Even if bureaucrats are appropriately motivated, they are too often hampered by lack of autonomy or confining procurement rules. The benefits of such autonomy over the scale of enforcement effort in preventing undesired equilibria is highlighted by theoretical literature on tax compliance. �


 An ideal system would involve a system of incentives that percolates through all levels of the bureaucracy. Private sector bureaucracies are frequently characterized by such top-down systems as responsibility accounting and hierarchical budgeting. The entire hierarchy can be viewed as a sequence of nested profit or cost centers, with progressive delegation of authority to lower-level officials by their immediate superiors. Theoretical models of such procedures help clarify how such mechanisms can produce optimal outcomes under suitable conditions (Melumad, Mookherjee, and Reichelstein  1992, 1995; Mookherjee and Reichelstein 1997). Each layer of the hierarchy receives a budgetary allocation and a performance evaluation scheme from the layer immediately above it. Given that budget and evaluation scheme, the departmental supervisor selects a performance target for the department as a whole. The performance evaluation is based on a measure of net profit or collections of the department, where aggregate costs (budgetary allocations to subordinates and other procurement costs) are set against gross collections. Supervisors are awarded complete autonomy over these allocations and procurement decisions. In turn they design similar performance evaluation schemes and allocate budgets (resources and manpower) among their direct subordinates.


Recent reform efforts in the tax administrations of some countries (including Argentina, Colombia, Ghana, Jamaica, and Peru) have increased autonomy over budgets, administration, personnel, procedures, and control (Das-Gupta and Mookherjee , Chapter 8). Budgetary flexibility was frequently provided by linking budgets to revenues collected. Greater opportunity for contracting out select operations to the private sector was also provided in some countries. Tax administrations throughout Latin America have tended to rely on commercial banks to act as tax collection centers and processors of information contained in filed returns. In Mexico the design and operation of the entire computerization program and the auditing of large taxpayers were contracted out to the private sector. In contrast, Spain did not rely much on outsourcing or the use of bonus systems for auditors, but did implement a computerized system designed to track performance of departments at various levels on an ongoing basis.


	Legal procedures. The role of the appeals mechanism in limiting the extent to which honest taxpayers may be vulnerable to strategic overassessment by tax collectors has already been elaborated in the theoretical model. Since the first stage of the appeal process is typically located within the tax administration of most countries, attention can be devoted to rendering tax administration more effective (with respect to procedures for filing complaints, time limits on judgments, and appropriate allocation of burden of proof, for example). 


	 


Conclusion





The purpose  of this paper has been to use the example of tax administration to argue the following general points  concerning  incentive reforms in public bureaucracies:


            (i) The design of incentive systems must be sensitive to the institutional environment within which the concerned bureaucracy operates. These affect the selection of performance measures, the implementation of these schemes. Possible side-effects on different ancillary dimensions of performance, such as the quality of citizen services, need to be monitored and appraised.


	(ii) The nature of this environment determines the overall welfare effect of the reforms. 


	(iii) Incentive reforms will be facilitated by accompanying organizational changes within public bureaucracies, including changes in supervision systems, information and control procedures, staffing policy, and increased autonomy and accountability at all levels. 





Overall, reforms in incentive systems and organizational procedures are complementary. Reforms are thus more likely to succeed if they are comprehensive rather than incremental. Consequently, halfhearted and partial attempts at reform may achieve only limited success. This suggests that political will to reform at the highest levels of government may be an essential prerequisite. Not only must the government be willing to consider comprehensive restructuring, the leadership should confront ideological doubts concerning the wisdom of tampering with hallowed traditions of the civil service. 


�
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(


� The question of how norms evolve and the way in which they are influenced by the institutional environment is a fascinating topic of research, which has received little attention from economists, with the possible exception of some recent literature in evolutionary game theory (see Bowles (1996) , for instance, for an interesting analysis along these lines). 


� This function is assumed to satisfy the typical boundary (Inada) conditions that guarantee an interior solution for p.


� Some authors identify this penalty with the extent by which the general level of pay within the civil service exceeds that in the private sector, as this defines the loss suffered in the event of dismissal. It also depends on the likelihood of corruption being discovered, which may depend on the magnitude of the bribe.


� The taxpayer is indifferent between evading and not evading, and randomizes accordingly, resulting in the level of expected evasion given by this expression. Introducing appropriate sources of heterogeneity among taxpayers will serve to “purify” these mixed strategies in the standard fashion.


� The tax collector’s expected payoff is W + pr(t+qf)e - E(p), while that of the taxpayer is y - t(y-e) - p(t+qf)e. The equilibrium then involves p* = t/(t+qf) and e* = E'(p*)/[r(t+qf)] if the latter is less than y; otherwise e* = y and E'(p*) = r(t+qf)y .


� For instance, note that if  E'(p) = p, evasion increases with an increase in c. The intuitive reason is that increased values of c reduce the ex ante monitoring incentive of the tax collector, since the higher level of the bribe provides only partial compensation for the higher expected penalty borne by the tax collector for taking a bribe. 


� This property stems from the assumed risk neutrality of the taxpayer and the fact that in an interior equilibrium the taxpayer's expected net payments to the government must be exactly zero (since the taxpayer must be indifferent regarding the level of evasion). However, revenues and welfare are not globally independent of the level of evasion. For example, both are lower at a corner equilibrium, at which the taxpayers conceal all of their income. Moreover, if taxpayers have heterogeneous risk attitudes or different likelihoods of incurring penalties, intramarginal evaders will derive positive benefits from evading, and net revenues will be decreasing in evasion levels. Such a model, however, would be more complex while generating qualitatively similar results. 


� Specifically, the optimal policy involves selecting r large enough so that condition 1 is violated and the solution for p in the equation E'(p) = r(t+qf)y  exceeds  t/(t+qf).Then the equilibrium monitoring rate equals t/(t+qf) and the maximized level of social welfare is y - ((-1)U + ((-1)ty - (E(t/(t+qf)). 


� Here is a sketch of the argument. The optimal value of c within the corrupt regime is easily seen to be c*, where c* solves 4t=y[(t+qf)2 -l 2(c* + t +g) 2 ], as this minimizes the equilibrium monitoring rate while preventing maximal evasion. The resulting level of social welfare is y - ((-1)U + ((-1)ty - ((-1)E(2t{t+qf+l(c*+t+g)}-1). To eliminate corruption, c must be raised to at least C = l-1(t +qf) - (t +g),  which is greater than c*. The resulting level of social welfare will be y - ((-1)U , since both tax revenues and the monitoring rate will fall to zero. 


� The expected gain to the taxpayer from appealing is a(t+qf)(d-e') -(1-ak)A, and the expected cost to the tax collector is a(x+r)(t+qf)(d-e'). The aggregate gain of the two parties is a(t+qf)(d-e')[1-x-r] - (1-ak)A, which is negative.


� Overassessment is a dominated strategy for the tax collector, since he gains nothing from it (given that there are no positive bonuses) and may lose (if the taxpayer successfully appeals). Similarly, underassessment is associated with a penalty with some probability, while there is no gain to the tax collector when the two do not cooperate (that is, when a bribe is not paid). 


� The extreme simplicity of the model is highlighted by the fact that overassessments and appeals do not actually occur in equilibrium. A more complicated model with private information on appeal costs and chances of success is required in order to explain why parties actually go to appeals court, an issue that is dealt with in the literature on pretrial settlement. 


� As tax collectors become wealthier from bribes based on extortion threats, their incentive to earn additional bribes by detecting tax evasion diminishes. Moreover, when taxpayers are honest they are poorer as a result of higher voluntary tax payments, rendering appeals less affordable. This makes poorer taxpayers more vulnerable to extortion threats and correspondingly reduces compliance incentives.


� To illustrate this problem, the theoretical model above can be modified to set the overassessment penalty, x, equal to zero. Suppose that the bonus rate is positive and bonuses do not have to be refunded in the event a taxpayer appeal is sustained. The cost to the taxpayer of overassessment (and subsequent appeal) is (1-a)[(t+qf)(d - e') + A], the benefit to the tax collector is r(t+qf)(d-e'). If the bonus rate is large relative to (1-a) and A, then overassessment is in the mutual interest of taxpayer and tax collector! Indeed, the tax collector may bribe the taxpayer into accepting the following deal: "I will overassess you today, you appeal it tomorrow and have it restored to the correct assessment.”


� This general problem constitutes a serious barrier to the introduction of incentive systems in many other public bureaucracies as well. For instance, “output” is particularly difficult to measure for police, schoolteachers, or healthcare workers.


� Laffont (1990) provides a theoretical discussion of the problems with incentive design that arise in the presence of “hidden games” between supervisors and agents.


� Gangopadhyay, Goswami, and Sanyal (1991) show that even if the supervisors are corruptible, just having one layer of supervisors can effectively eliminate corruption, provided supervisors themselves are provided with a suitable reward system. 


� Besley and McLaren (1993) analyse theoretically the influence of wage levels and dismissal criteria on the quality of personnel in the long run. Groves and others (1995) provide evidence of increased managerial turnover among Chinese state-owned enterprises in the 1980s, often as a result of auction-based selection mechanisms for managers.


� For other count
