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[. INTRODUCTION

A sizeable portion of the economic literature is devoted to understanding how
organizations should design performance-based contracts (Baker, 2002). Economists have
also investigated both how performance measurement and compensation systems are actually
designed in practice and how agents respond to these systems (Prendergast, 1999). Much of
the recent policy and public administration literature is concerned with performance
measurement, as interest in accountability and efficiency has waxed in recent years and
government organizations that seek to implement performance measurement face the
challenge of finding the right performance measures and using them appropriately (e.g.
Wholey and Hatry,1992, and Burgess, Propper, and Wilson, 2002).

This paper reviews the principal agent multi-tasking literature with a special emphasis on
its implications for the design of performance measurement systems in public service
organizations. We take for granted the decision to adopt performance measurement and asks
how this should be done. Others have asked when performance measurement should be used
as an alternative to alternative organizational designs and the interested reader should refer to
these works (e.g. Tirole, 1994, and Dixit, 2002). We also assume that the designers of the
performance measurement system agree on the organizational goal since our focus is on the
construction of a measurement system that captures that goal. We recognize that this
assumption may not apply to all public sector organizations, as some public organisations are
characterised by multiple principals with possibly conflicting goals. The main interest of this
review, however, is prescriptive and this justifies our approach. From a descriptive point of
view, our analysis applies to situations where there is a fairly wide consensus on what the
purpose of the organization should be.

While the multi-tasking model offers no set-formula for selecting performance measures
and placing weights on these measures, two issues that have challenged practitioners, it does
suggest useful guidelines for constructing successful measurement systems. The main point
of this literature is that performance measures communicate objectives that may not exactly
correspond to the organization’s true goal and this misalignment may result in inefficient
resource allocations. An important lesson is that incentive designers should beware that
performance measures elicit dysfunctional and unintended responses because line workers
acquire in their daily routine a superior understanding of how the measurement systems work,

and how performance outcomes can be manipulated.



Anecdotal stories of dysfunctional responses to performance measurement abound.
Because of Gosplan’s policy of motivating factory managers with incentive-backed
performance targets, or quotas, the former Soviet Union is a rich source of such stories. A
famous editorial cartoon appearing in a popular Soviet weekly magazine and lampooning
Gosplan showed factory workers producing one very large 510 ton nail to meet their 510-ton
nail quota.” While an exaggeration, the nail story reflects myriad of real-life responses to ill-
conceived performance measures that are only slightly less preposterous. Consider the case
of chandeliers, once mentioned in an official Soviet speech as an offending industry. Because
the original production description chosen was weight, the Soviets could soon boast the
heaviest chandeliers in the world (Loucks and Whitney, 1973, pp. 302-3).*  Soviet stores
stocked with too small nails and too bright light bulbs have also been blamed on
performance—driven incentive systems.

While this evidence is anecdotal and focuses on command economies, a recent
literature has begun to systematically identify and measure dysfunctional responses in
government and for-profit organizations. We review the literature studying dysfunctional
responses in public organizations, including applications to government job training
bureaucrats (Courty and Marschke 1997 and 2004, and Heckman et al. 2002), high school
teachers (Jacob and Levit, 2002), health care workers (Goddard et al., 2000 and Dranove et al.
2002), and navy recruiters (Asch, 1990), to name just a few examples. These studies identify
responses that are unambiguously associated with the specifics of the incentive contract and
that qualify as dysfunctional because they do not further the true goal of the organization.

Arguably, there are very few occupations where measures exist that perfectly capture the
goal they are supposed to communicate. Consequently most measures are likely to elicit
dysfunctional responses and this is known in the theory literature as the multi-tasking
problem. The idea is that the agent can contribute to several tasks or activities and the
principal cannot perfectly communicate which action the agent should take for each task.
Since the performance measure imperfectly communicates the worker’s contribution to the
organization, the worker ends up misallocating some resources, over investing in some tasks
and under investing in others.

An important limitation of the multi-tasking literature is that it provides only a static view

of the process of designing performance measurement systems. This literature assumes that

3 http://www . johnwiley.com.au/highered/eco2e/macro/stud-res/add-topics/add-topics-ch20.pdf
* Polish furniture manufacturers were also evaluated by a weight-based measure of performance, resulting in some
of the “heaviest furniture in the world.” (Perrin, 1998, p. 368).



although organizations use imperfect performance measures, they know the relationship
between these measures and the organization’s objective. In other words, the designer of the
performance measurement system perfectly anticipates the gaming distortions that the
performance measurement system will cause.” In practice, however, the designer does not
know how mis-aligned a performance measure is until it is used. In fact, if the designer knew
that a performance measure was corruptible, then she should not use the measure in the first
place. Accumulating evidence from the real world that dysfunctional responses prompt
designers to modify measurement rules and terminate some measures seems at odds with the
view that the designer knows how corruptible a performance measure is before using it.

Even organisations that eventually become successful implementing performance
measurement sometimes make mistakes along the way. Consider the experience of Lincoln
Electric Company, which is often held up in management education as a model for
implementing high powered incentives based on a piece rate system. The company once tried
to measure stenographer productivity by counting the number of times the typewriter keys
were operated. The company soon observed that one of its workers was earning much more
than the others. In investigating the cause, the company discovered that the worker “ate her
lunch at her desk, using one hand for eating purposes and the other for punching the most
convenient key on the typewriter as fast as she could” (Berg and Fast, 1975). Obviously, the
company then terminated this performance measure.

We present a principal agent model of how organizations manage performance measures
when dysfunctional responses are revealed over time. The principal does not know when it
selects a performance measure whether it will communicate the right behavior. Only over
time does the principal discover the agent’s responses and then uses this additional
information to update and fine-tune the incentive system. We show that imperfect
information on the quality of performance measures necessarily means that the mechanism for
developing performance measurement systems must be an evolutionary one. The principal
adapts the measurement system in response to new information that is revealed after a
measure has been activated. Consistent with this evolutionary view, we discuss some
evidence from a large U.S. job training program showing that the performance measurement
system has been updated several times over a period of over 20 years to address unanticipated

dysfunctional responses.

’ We define gaming as strategic responses to performance measures that increase performance
outcomes and result in costly misallocation of resources (see Holmstrom and Milgrom, 1991, Baker,
1992, and Courty and Marschke, 2004).



The main implication of our model for the design of performance measurement systems
is that selecting performance measures on the basis of their correlation with the organization’s
true objective may not always be a valid approach. In particular this selection rule will be
flawed when gaming plays an important role and in these situations the selection of
performance measures has to be an experimental process.

The paper is organized as follows. The next section reviews the economic literature on
the construction of performance measurement systems. Section 3 introduces a simple model
capturing the dynamics of performance measurement systems. Section 4 draws some

implications of our analysis to the selection of performance measures. Section 5 concludes.

II. LITERATURE REVIEW

The moral hazard model of incentive design is the main tool economists have used to
understand the construction of performance measurement systems and the provision of
incentives. The theoretical literature on the design of incentives is reviewed in Gibbons
(1997) and Prendergast (1999). Marschke (2001) and Propper and Wilson (this issue) also
review this literature and draw implications for government organizations. Dixit (2002) and
Burgess and Ratto (this issue) review the broader literature on organizational design and focus
on issues that are specific to the public sector. These literatures are well-established and the
above surveys are excellent and exhaustive. Therefore, we are selective and deliberately
focus on the issues relevant to the construction of performance measurement systems.

Broadly speaking, the principal agent framework of incentive provision has made two
main contributions. The early models in this literature explain how organizations construct
incentives systems to motivate and reward effort through the provision of performance
bonuses.’ These early works, however, are less relevant for most government organizations
because of such organisations’ reluctance or inability to introduce high-powered performance
incentives. More recent works in the principal agent literature address occasions where
performance measures communicate objectives that imperfectly correspond to the

organization’s true goal and where this misalignment results in a misallocation of resources

® This literature identifies a trade off in the design of performance bonuses between effort incentives and risk.
Since the seminal work of Holmstrom (1979), this trade-off has been analysed in great detail in the literature. The
basic idea is that to elicit effort the principal must link the agent’s compensation to a noisy performance outcome.
The outcome is random and because the agent is assumed to be risk-averse, incentive-provision imposes costs. See
Prendergast (2002) for a review of the empirical evidence on the trade off between incentives and risk. Because
rewards are small in government bureaucracies, we will not consider risk aversion and the risk-incentive trade-off
further.



(Holmstrom and Milgrom (1991), Baker (1992 and 2002), Feltham and Xie (1994), and
Banker and Datar (1989)). Our review focuses on this second strand of the literature.

The moral hazard principal agent framework has emerged in response to questions that
typically originated in private sector applications. Although it is sometimes assumed in the
literature that measurement problems in the public and private sectors are similar, it is
legitimate to question this assumption and the relevance of this literature to public sector
organization. To address this issue, we dedicate a section to explain why this literature is
relevant to public sector organizations, and another section to critically review the evidence

from performance measurement in the public sector that is consistent with the literature.

The Principal Agent Multi-Tasking Framework

According to the moral hazard paradigm of incentive provision, a principal contracts with
an agent to perform a set of tasks. Because the principal cannot contract on what she truly
cares about---in the case of a public sector organisation this might be difficult-to-measure
social welfare---she contracts on an imperfect measure of performance. To illustrate how this
framework applies to government organizations, we use the example of a publicly funded job
training organization. The government acts as the principal and “contracts” with local,
training agencies (the agents) to deliver job training services to a target population. These
local agencies exercise discretion over resource allocation (e.g. make enrolment and training
decisions) subject to some bureaucratic rules (e.g. eligibility rules).

For simplicity, we present a simple framework very similar to the one found in Baker
(1992). Each task is characterized by its type o.. The nature of these tasks is context specific.
In the case of job training, we might think of each job training participant or client as a task.
The principal would like the agent to invest in effort but not in gaming. The principal
employs an (imperfect) performance measure to guide the agent’s efforts. In the training
program example, a performance measure could be the fraction of trainees who are employed
upon program completion. The agent privately observes the task’s type a (e.g., the
motivation, talents, and skills of the applicant) and invests e(a.) in effort (e.g., substantive
training) and g(o) in gaming (e.g., subsidized employment that terminates shortly after
program completion).

The insights generated from the simple case of a single performance measure generalize

to multiple measures. We also assume linearity as this clearly identifies the three components



of a performance measure that have received attention in the literature. That is, we assume a
performance outcome is generated by
m(e,g;a)=v(o)etw(a)gt & (a) (.
1. The first component v(a)e captures the investments that are perfectly aligned with the
principal’s true objective.
2. The second component captures gaming distortions. By assumption, the principal
does not value investment in gaming. Two benchmark cases are worth emphasizing.
A perfectly aligned measure is such that w(a)=0 while a pure gaming measure is such
that v(a)=0.
3. The third component captures a measurement error term. The presence of the error
term will complicate the search for good performance measures and we return to this
issue in section I'V.

The agent chooses an effort investment, e*(a) and a gaming investment g*(a.), the
measurement error is realized (o) and this generates the realized performance outcome for
task o

M(o)=v(a)e*(a)t w(a)g*(a)te(o),

The performance outcome is the sum of all task outcomes

M=3 o(V(a)e*(o)t w(o)g*(a)+e(ar)).

The principal cannot contract on effort e(a) or on the true objective v(a)e(a) but can
contract on the performance outcome M. In the standard moral hazard model, the agent is
paid a fixed salary and also a bonus that varies with the performance outcome. Because the
agent dislikes effort and the principal cannot directly monitor effort, a performance bonus is
required to elicit effort. The incentive bonus is assumed linear in performance. That is, the
agent’s compensation is

BotBM,
where [3 is the weight on the performance measure and Py is a fixed payment. The realized
objective for task o is,
V(a)=v(a)e*(a)tn(o) 2,
where n(a) is the realization of a random noise 77(«) that is possibly correlated with £ ().
Note that the realized performance outcome M and the realized objective V depend on the

agent’s actions, which in turn depend on the incentive contract.



The principal wants the agent to invest in effort but not in gaming. To understand what
happens when the performance measure is imperfect, it is useful to consider the case where
Ew’=0. In this case, there is no gaming investment, and when the cost of effort is quadratic,
e.g. c(e)=1/2¢”, the optimal incentive weight equals one (B=1) and the principal achieves the
first best. In general, however, the performance measure is not perfect (Ew’#0) and gaming
takes place. The existence of gaming has two implications for the construction of
measurement systems. First, given a choice, the principal will prefer those measures that
generate less gaming, that is, those measures that best predict the true goal of the
organization. Second, the principal factors gaming into the construction of the incentive
contract, that is, the principal chooses

B=YuV /(Tav+Eaw?)<L.
See the appendix for a formal derivation. The optimal weight is less than one because the
principal anticipates that gaming will take place and accordingly reduces the weight on the
performance measure.

There is much evidence that gaming matters. A branch of the accounting literature is
dedicated to identifying responses from the specifics of contracts that can only be consistent
with these specifics and thus are unambiguously dysfunctional. For example, several studies
investigate how agents use their discretion over the timing of performance reporting to meet
performance thresholds.” Healy (1985) documents that managers who are compensated for
meeting annual income thresholds use their discretion over the timing of income reporting to
smooth their compensation across accounting years. Similarly, Oyer (1998) reports that
firms’ sales show more variability at the end of fiscal years---when sales persons’ bonuses are

computed---than in the middle.

Why is this Framework Relevant to Public Organizations?

At this point, one may argue that a literal interpretation of the principal agent model does
not capture the problems faced by most government organizations because of their reluctance
or inability to introduce pay for performance. According to the standard interpretation of the
model, the agent supplies no effort in the absence of incentives so there is no point in using

performance measurement in the absence of bonuses. This observation suggests that the

7 As we will argue later, an important challenge to establish gaming is to show that the responses identified
really generate efficiencies. Most studies present convincing evidence that agents respond to the performance
incentives in unintended ways, but it is not always clear whether these responses impose efficiency costs to the
organization. One could argue that the actions identified in the timing reporting literature are just accounting
manipulations, with no consequences for the allocation of productive resources.



principal agent framework may not apply to many public service organizations since explicit
financial incentives are rare and even when they are used they are typically low-powered.

Our interest in the model, however, is its implications for the choice of performance
measures (not bonus determination) and we argue that the insights on performance
measurement also hold in a slightly different interpretation of the principal agent framework
where bonuses play no role. In this alternative interpretation, the incentive problem is solved
through monitoring, or some other scheme, such that the agent supplies a given amount of
effort. For example, assume that “e*(o) and Yg*(ar) correspond to the amount of effort hours
and gaming hours the agent invests in task a. Through monitoring, the principal can compel
the agent to allocate T hours to work overall. The agent is indifferent to how she allocates T
across tasks and across effort and gaming. The principal compensates the agent for each hour
worked and asks the agent to maximize the performance outcome. Because the agent is
indifferent over how resources are allocated across projects, she maximizes the performance
outcome subject to the constraint that

VY a(e(a)yte’(@)<T.

The principal faces the problem of choosing the measure that best communicates to the
agent how to allocate T. Assume the true goal of the organization is well defined (e.g., to
raise the lifetime labour market earnings of job training participants in the job training
example) but this goal is too complex to explain and cannot be used to direct the agent’s
investment decisions. The principal can communicate explicit performance measures (e.g.,
participants’ employment rate at program completion) that are easily understood but are also
imperfect statements of the organization’s goal.

Under the moral hazard interpretation, the principal chooses a performance measure and
an incentive weight. The performance contract is used both to elicit effort and to
communicate how to allocate effort across tasks. Under the alternative interpretation, the
principal chooses a performance measure and monitors the agent to ensure that investment T
is supplied. Increasing T increases effort and gaming but also increases the total payroll cost
the same way that increasing [ increases the size of the bonus paid in the standard
interpretation. In this alternative interpretation, performance measures are used only to
communicate how to allocate effort, not to elicit effort, and the basic assumption is that
although performance measure generate gaming the overall resource allocation still improves
with the adoption of performance measurement. We show in the appendix that these two

interpretations of the principal agent framework generate identical predictions for the design



of performance measurement systems (i.e. choice of performance measures). In the core of
the paper, we will stick to the standard interpretation as it has received the most attention in
the literature and also to make the mapping between our analysis and the literature more
transparent.

The translation of the second prediction of the model in the context of public
organizations is that the principal will reduce the total amount of resources controlled by the
agent (denoted T), in response to distortions because the marginal social return of investment
decreases. An additional response to gaming is that the principal may redesign the agent’s job
to reduce the agent’s discretion over those tasks that are most susceptible to be gamed. In the
training program application, the principal may impose eligibility rules and quotas for ‘hard-
to-serve’ populations to address the possibility that the agent may respond to labor market-
based performance measures by selecting only the most attractive applicants. This captures
the idea that although the principal cannot communicate to the agent what is gaming and what
isn’t (the principal can only communicate an imperfect performance measure), she can still
limit the agent’s span of control (bureaucratic discretion) and this can reduce gaming.

This alternative interpretation of the model is consistent with many instances of the use of
performance measurement in the public sector. Performance measurement systems, also
known in the public management literature as performance indicator schemes or performance
planning, are typically used in the absence of financial incentives and the main rationales for
introducing performance measures include accountability, control, feedback, and transparency
(Smith, 1995 and Heinrich, 2002). These rationales recognize the fact that explicit
performance measures can improve efficiency by influencing how organizations allocate
resources. The reason for introducing imperfect performance measures is that in many public
organizations it is very expensive to assess the impact of decision-making on the true goal of
the organization. Consider our job training example. Obtaining reliable estimates of the
value that job training adds to an enrollee’s set of labor market skills is costly and takes time.
An experimental evaluation of the largest US training program in the late 80’s involving only
a fraction of the local training centers took seven years to complete and, according to one

estimate, cost over $21 million (Smith, 1996).%

¥ Experimental evaluations of job training programs are expensive because to obtain meaningful results
large numbers of participants must be followed for many months beyond the start of training. Non-
experimental evaluations are cheaper but many policy analysts believe they produce unreliable
estimates of impacts because of the difficulty of finding comparison groups that are similar to treatment

10



Multi-tasking Evidence from the Public Sector

The multi-tasking or gaming framework captures the notion that the investment allocation
that maximizes performance outcomes does not necessarily correspond to the allocation that
maximizes value-added. To illustrate gaming, we consider the case of performance
measurement in schools (Burgess, Croxson and Gregg, 2002). In recent years some policy
analysts and public officials have advocated setting up performance measures for local school
districts, possibly backed by educational subsidies as incentives. Such performance measures
are based on scores from standardized tests on reading, writing, and arithmetic. Such tests do
not measure the results of teaching citizenship, conflict resolution, interpersonal skills, and
other skills whose development is an important aim of primary schools. Because the tests do
not measure citizenship, for example, the theory predicts that teachers will neglect this skill.
Instituting performance measures can cause distortions by causing agents to spend no time on
some activities that are productive but not rewarded.

Several studies have shown evidence of timing responses in the public sector.” Asch
(1990) shows that navy recruiters who receive awards for meeting year-end recruitment
quotas respond by postponing work effort to the end of the year. In the context of a training
program organization, Courty and Marschke (2004) show that training program managers
strategically time the reporting of their performance outcomes. They make the important
distinction between responses that divert resources (e.g., agents’ time) from productive
activities and responses that simply reflect an accounting phenomenon. They find that the
responses they identify have a negative impact on the true goal of the organization and thus
conclude that these responses are more than simply an accounting phenomenon.

The evidence on unintended responses is not limited to timing responses. Goddard et al.
(2000) and Dranove et al. (2002) show evidence of dysfunctional response to explicit
performance measures in the health sector. Jacob and Levitt (2002) investigate teacher
cheating. Some school districts allocate school budgets on the basis of schools’ performance.
A number of highly publicized incidents of teacher cheating have fuelled the suspicion that
teachers have responded by “teaching the test” and manipulating students’ grade-to-grade
promotions to boost scores. However, most of this evidence is anecdotal. Jacob and Levitt
propose an innovative way to measure the extent of teacher cheating that combines measures

on unexpected test score fluctuations and suspicious patterns of answers for students. They

groups. See Lalonde (1986) and Heckman, Lalonde, and Smith (2001) for discussions of the relative
merits of experimental and non-experimental evaluation techniques.
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show that the joint distribution of these two variables should demonstrate systematic patterns
if some teachers cheat and others do not.

Courty and Marschke (2003b) propose a different approach to identify gaming. They
look at how the correlation between the true goal of the organization and the performance
measure changes after a measure is introduced. As we will show below, the multi-tasking
model predicts that this correlation should decrease after a measure is introduced. Courty and
Marschke find some evidence consistent with this prediction.

Researchers who study agent responses to performance measures often find evidence of
actions that raise performance outcomes, but then find it difficult to demonstrate that these
actions are sub-optimal, i.e. to show that these responses lower the stated objective of the
organization. The empirical challenge is establishing what the agent’s value-added would
have been absent the agent’s actions. Consider the cream-skimming literature in job training
programs that has studied enrolment responses to performance measurement in the
organization created by the Job Training Partnership Act (JTPA) of 1982. JTPA was one of
the first large-scale experiments with incentive-backed performance measurement in the
United States. JTPA’s mission was to raise the earnings ability and lower the welfare
dependency of the poor. JTPA evaluated local managers’ performance by their clients’ labor
market success (e.g. employment status) at the end of training and rewarded successful
managers with small budgetary increases. Critics of JTPA’s performance incentive system
feared these measures would encourage managers to enrol into their programs only those
participants likely to perform well on employment measures---the most “job-ready’’---
irrespective of how much they might gain from the program. Some studies have found
evidence that program managers prefer the “job-ready,” but this alone is not evidence of
gaming. To demonstrate gaming, one must show that the job-ready applicants are also those

who do not benefit the most from the program (Heckman et al. 1997).

Open Issues

The economic literature on performance incentive design typically assumes that although
organizations use imperfect performance measures, organizations know the relationship
between these measures and the organization’s objective (Prendergast, 1999). In other words,
the literature assumes that the principal perfectly anticipates the gaming distortions that the

performance incentive system will cause. Because the principal is perfectly informed about

® Propper and Wilson (this issue) review the overall impact of performance measures in the public
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this relationship, she can devise and implement at the outset the performance incentive system
that optimally trades off the gain from incentives (or from communication in the alternative
interpretation to public sector organizations) and the loss from distortions.

We propose an alternative model where the principal does not know how aligned or mis-
aligned a performance measure is until it is used. After the principal implements a
performance measure, however, she observes the agent’s responses. Any unanticipated and
unintended responses will cause the principal to re-evaluate the performance measure. We
should therefore observe the principal updating the incentive system as she learns about its
effectiveness.

The evolutionary view of the process of designing performance measurement systems is
consistent with much anecdotal evidence that performance incentive systems are sometimes
aborted because they induce unexpected and dysfunctional responses. For example, Baker et
al. (1994) discuss several instances of such responses including Sears Auto Center, whose
compensation system paid sales people commissions based on store revenues, with bonuses
for meeting sales quotas for services and products. Sears terminated this incentive system
upon learning that the system was encouraging car mechanics to mislead consumers into
unnecessary repair work. Incentive systems are not systematically terminated when
shortcomings are identified. Most often, they are modified and some performance measures
are terminated while others are introduced. In fact, an important recommendation from
incentive practitioners is that performance incentive systems should be constantly monitored

and updated (Kravchuk and Schack, 1996).

III. A SIMPLE MODEL OF DYNAMIC PERFORMANCE MEASUREMENT

The evidence suggests that principals do not know when they select a performance
measure whether the measure will communicate the right behavior. Some measures are more
corruptible than others. Only over time does the principal find out the agent’s responses and
then uses this additional information to update the incentive system. We present a simple
model of how organizations fine-tune incentive systems to control gaming costs. To illustrate
the main ideas, we start with a simple two-period model and we discuss later how the main

insights generalize.

sector. We focus in this section on dysfunctional responses.
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We assume that there are many imperfect performance measures. Each performance
measure perfectly captures effort and also has a gaming dimension. That is, the performance
outcome is generated according to

mj(e,g; a)=v(a)etwi(a)g
where i indexes the performance measure. Because our focus is on gaming, we assume no
measurement noise. Gaming opportunities are measure specific. The gaming actions that
increase measure i leave measure j#i unchanged and vice versa. We assume therefore that no
two measures share the same weaknesses. The costs of effort and gaming are the same across
all tasks and are respectively 1/2 ¢* and 1/2 g*>. We assume that the agent maximizes the
performance outcome in each period. In a single agent model, this implies that the agent is
myopic since she does not anticipate the principal responding to her gaming actions at the end
of the first period. Assuming that the agent maximises the performance outcome in each
period may not require myopia in a model with multiple agents, however, since it may still be
optimal for each of the forward-looking agents to maximise current performance outcomes
given that all other agents do so. We will return to this assumption when we discuss the
generality of the results.

We assume that there are two types of performance measures. High gaming measures are
such that E w”(o)= w' while low gaming measures are such that Ew”(o)=w" with w">w".
The principal observes whether a performance measure is high or low gaming only after it has
been used.'®  Before using a measure, the principal does not know its type but believes that it
can be high or low with equal probability.

In each period, the principal picks a performance measure and chooses its incentive
weight. We assume that trying out more than one performance measure in any period is
suboptimal. This is reasonable if, for example, the principal faces a cost to collecting
performance outcomes. We allow the principal to change the performance measure at the
beginning of the second period, however.

We follow the literature and solve for the optimal incentive weight. In the absence of
distortion, the efficient weight is B=1. Recall that in the context of a public organization a
higher incentive weight means that the principal would be willing to invest more resources in
the production of the performance outcome (raise T) because the marginal return on a unit of

investment is high.

' In equilibrium, the principal can infer at the end of the first period a performance measure’s type
from the observation of the performance outcome M because high gaming measures generate more
gaming and higher performance outcomes than low gaming ones.
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Switching Performance Measures

In this two period model, the principal tries a measure in the first period. If the measure
proves to be of the low-gaming type, she retains the measure in the second period, otherwise
she retires that measure and introduces a new one. Let W=1/2 (w"+w"). Because the
principal does not know the type of a new measure, the optimal incentive weight on this
performance measure---let us call it 3;---is

BI=Yav(Tav +W).

In the second period, the principal observes the performance measure’s type. If the
performance measure is a low gaming measure, the principal keeps it and increases its weight
to

Brk=B=YaV (Tav W),

If the performance measure instead proves to be of the high gaming type, the principal
switches measures at the end of period 1. In the second period, the principal sets the weight on
the first period performance measure to zero and, because she does not yet know the new
measure’s type, she sets its weight to

Bos=YaV(Tav+W).

Thus, the model predicts that the weight on a performance measure should change over
time in a systematic way.

Prediction 1: The weight on a performance measure either increases over time or the
performance measure is removed.

When the principal moves from a high to a low gaming measure, the increment in value-
added (profits, if the principal is a firm owner) is

172 pA(w-wh)
where w"-w" can be interpreted as a measure of how imperfectly informed the principal is.
This suggests that major switches in performance measures are more likely to take place early
in the implementation of measurement systems when the principal lacks knowledge of

gaming technologies.

Performance Measure Alignment
Do performance outcomes change in a systematic way as the contract changes? To
simplify the exposition, we say that the performance measure used in period 1 is performance

measure 1 and if this measure is replaced by a new measure in period 2 we call that new
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measure performance measure 2. Let Mj(a,t) denote performance outcome corresponding to
performance measure i in period t . Define M(a)-V(a) as a measure of the alignment between
a measure and the true goal. Two cases must be distinguished. Consider first the case where
the principal does not change the performance measure at the end of period 1. Performance
measure M; becomes less aligned with the true objective V as the incentive weight increases
since

M (01,2)-V(0,2)=Bax w1 (0)>B1wi*(a)= M;(at,1)-V(a, 1).
The agent does not invest in gaming activities that are specific to performance measure two in
either period. This performance measure appears perfectly aligned

Ms(a,2)-V(a,2)= Ma(a,1)-V(a,1)=0.

Consider next the case where the principal switches performance measures at the end of
period 1. The performance outcome on measure 2 at the end of the first period, that is, when
only measure 1 is used in the incentive contract, is

Ma(a:1)=B1v*().
But this is exactly equal to the principal’s observed objective and Ma(a;1)-V(a;1)=0.
Performance measure 2 is a perfect proxy for the principal’s objective when it is not used in
the incentive contract. In period 2, performance measure 2 is used in the incentive contract
and it becomes noisier since
Ma(0;2)-V(01;2)=P2.sW2(0)>0=M;(a1;1)-V(ai; 1).

The opposite phenomenon happens to performance one as the agent stops investing in

gaming activities that are specific to that measure
M (o;1)-V(a;1)= B1W12(OL)>0:M1(OL;2)—V(OL;2).

Prediction 2: The alignment between a performance measures and the true goal
decreases as the performance measure is activated or as it is more heavily rewarded and
increases as the measure is retired.

To illustrate this prediction, consider again the Sears Auto Center case introduced earlier.
Before Sears implemented its incentive scheme, Auto Center profits may have been positively
correlated with the number of repair jobs. This statistical relationship may have prompted
Sears officials to compensate Auto Centers on the basis of the number of repairs completed.
Once Sears began paying managers bonuses for meeting service quotas, however, those
service quotas became the managers’ objective. It was not long before the managers had
found easy ways to boost sales volume that did not also result in higher store profits. By

charging customers for unneeded and unperformed repairs, store staff uncoupled the
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performance measure from the store’s long-term profits. Their response to the incentives
drove up the value of the performance measures while driving down profits. Thus, repairs
and long-term profits would not be positively correlated after Sears based pay on the number
of repairs performed.

This prediction has important implications for the selection of performance measures.
Before turning to these implications, we discuss how the main predictions of the model

generalize.

Discussion

Our simple two-period model suggests that performance measurement systems evolve
over time. In a framework with more than two periods, the dynamic we identified carries on
only until the principal finds a low gaming measure. For example, if one takes the model
literally, the principal would never change measures with probability half, and would change
measures at least once with probability half. A more general and realistic interpretation of the
model, however, suggests that the dynamic may be more complex.

Assume, for example, that it takes time to learn how to game a performance measure. In
that situation, little gaming takes place early on but gaming would increase as the agent
acquires experience and learns the measure-specific gaming technology. In this more general
interpretation of the model, some measures are still more easily corruptible than others, but in
addition, the corruptibility of a measure increases with the agent’s experience. The amount of
gaming that takes place in a given period, therefore, will depend on how corruptible the
measure was to start with and how long the agent has had to learn how to game the measure.
Although a performance measure may be very successful when it is first used, its
effectiveness may decline over time, and it may be optimal at some point to replace it. The
choice of switching performance measures depends on the potential gains from reducing
gaming. Consider the case where the principal moves from a high to a low gaming measure
and assume the incentive weight is constant. Then the increase in profits following the switch
from the high to the low gaming measure is proportional to w"-w".

Assuming that there are two periods or more also introduces the possibility that the agent
behaves strategically. Our model could be adapted to permit the agent to anticipate that the
principal is likely to terminate those measures that can be easily gamed but the two main
predictions of the model would still hold. They would hold because it would still be optimal
for the agent to take advantage of poor performance measures. The principal will be inclined

to change the measure if she believes that the agent has found ways to game the existing one.
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If performance measures degrade over time, as some have argued, then there will be a

dynamic to measurement systems that will not necessarily stop.

Evolution of Performance Measurement: The Case of Job Training

The model predicts that measurement systems should evolve over time. To illustrate this
prediction, we review some evidence from Courty and Marschke (2002) where we investigate
how performance measurement has evolved over the last twenty years in JTPA (introduced in
section II). We discuss several changes that suggest that the nature of the local decision-
makers’ responses to performance measurement was not entirely foreseen, but once observed
became the basis for important modifications. This evidence is consistent with the
experiential learning process emphasized in our model.

In the United States, large-scale job training for the economically disadvantaged at the
federal level dates back to the Kennedy administration. In 1982, however, the structure of
federal job training programs changed dramatically with the passage of the Job Training
Partnership Act (Courty and Marschke, 2003a). Largely because of the perception that a
command and control type of bureaucratic structure in job training had not produced results,
JTPA made job training more decentralized, delegating most decision-making authority to
local training managers. In addition, the program sought to make these managers more
accountable by holding them to explicit standards of performance and by backing those
standards with financial and other incentives. Between 1984 and 1999, JTPA was one of the
largest federally funded job training programs for the economically disadvantaged. From
2000 through the present, the program has continued, but as modified under the Workforce
Investment Act of 1998.

JTPA’s mission was to raise the earnings ability and lower the welfare dependency of the
poor. JTPA's original set of performance measures included cost measures designed to impel
program managers to give efficiency concerns weight in their decision-making. Cost-based
measures judged JTPA's managers by how much they spent to produce a job placement. Over
time, JTPA officials came to believe that the cost measures were encouraging short run,
‘quick fix’-type activities in lieu of longer activities with more training content focusing on
increasing human capital. In 1992, eight years after the cost measures were first introduced,
JTPA officials phased out these measures because “research and experience have shown that

the use of cost standards in the awarding of incentives has had the unintended effect of
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constraining the provision of longer-term training programs.”' The cost measures’
implementation and removal suggest an important dynamic in the construction of
performance measures. At the time they formulated the cost measures, JTPA’s performance
measure designers did not entirely foresee the local decision makers’ responses. Once the
designers understood these measures’ effects, however, they removed the measures.

Another important change in the measurement system is the move to “follow-up”
measures. JTPA’s first labor-market performance measures were measures of enrolees’
labour market status at the time of the enrolees’ exit or termination from the training program.
For example, an important labour outcome measure was the employment rate at termination,
computed as the fraction of enrolees who were employed on the date they officially
completed the program. In 1988 the JTPA designers began to phase out termination-based
performance measures in response to a number of studies that seemed to show that these
measures, with their emphasis on the enrolee’s employment status on the last day of training,
induced training agencies to emphasize job placement-oriented services that had no long-term
impact on enrolees’ skills. In 1988, the JTPA designers introduced measures based on the
employment state of enrolees three months after the official end of their association with the
training centres---or follow-up measures--- to “[promote] effective service to participants and

12 . . .
”'< The switch from termination-

[assist] them to achieve long-term economic independence.
date-based measures to follow-up measures constituted the second important change to the
JTPA measurement system and it appeared to have been prompted by learning about
unintended responses. "

Between 1992 and 2000, the year the Workforce Investment Act (WIA) supplanted
JTPA, performance measures remained largely unchanged. Performance measurement,
however, further evolved under the WIA program (Heinrich, 2002). While WIA retained the
general principle of basing performance measures on the labour market outcomes of enrolees,

it further refined several features of the JTPA performance measurement system. First, WIA

made two changes that take into account the cream-skimming evidence developed during

! Federal Register January 5, 1990 (italics ours).

'2 State of New Jersey Performance Standards Manual, PY1988-89, Division of Employment and Training,
New Jersey Department of Labor, April 1990.

"3 The circumstances surrounding other changes to the JTPA performance measurement system suggest a
pattern similar to the dynamic identified in our model. For example, Federal officials have “tried-out”
some of the key components of the JTPA incentive system in the job training program that preceded JTPA.
When they first introduced the employment performance measures, Federal officials noticed that training
centers were failing to terminate enrolees who, while no longer taking training services, were unemployed.
By holding back idle, poorly performing enrolees, training centers could boost their performance scores.
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JTPA. The performance measures in WIA focus on participant outcomes measured six
months following placement, whereas JTPA performance measures focused on shorter-term
outcomes (90 days after program completion). WIA also includes among the JTPA-style
performance measures a new before-after measure of enrolees’ earnings. Conceptually, the
difference between an enrolee’s earnings before enrolment and after termination is more
similar to an earnings or employment gain---and thus more similar to the objective of job
training under JTPA and WIA---than is a post-training labour outcome. Before-after
measures may therefore reduce the incentive managers had under JTPA to enrol persons only
because they were likely to produce high employment and wage rates the end of their training.
Second, the performance measures under WIA also include a measure of “customer
satisfaction” produced from post-training surveys of enrolees and their employers.

The evidence on performance measurement under JTPA and WIA demonstrates a clear
evolution that took place over a period of more than 20 years. The performance measurement
system is still improving as new information and fresh research increases policy makers’
understanding of how the performance measurement influences decision making and shapes

training outcomes.

IV. IMPLICATIONS FOR THE SELECTION OF PERFORMANCE MEASURES

An important concern of practitioners is the selection of performance measures. What
does the model say about this choice? More specifically, practitioners often select measures
based on how correlated they are with the true objective of the organization (Banker, Potter,
and Srinivasan,2000, and Ittner and Larcker,1998). When is a correlation criterion correct?

To address this question, it is important to clarify what is meant by correlation and to
define the unit of observation. Consider again the example of JTPA. The labor market and
cost outcomes used to measure performance are imperfect proxies for human capital value-
added, which corresponds to the true goal of JTPA. One way to compute a correlation
between these performance measures and the goal is to treat each enrolee as a task. The
organization measures performance outcomes at the enrolee level (e.g. labor market
outcomes) and value-added can be estimated by measuring long-term earning impacts of job
training net of costs, also at the enrolee level. In general, task level observations may not be
available but one can still compute correlation using cross sectional data (observations of

different training agencies) or time series data (observations of the same training agency over

Under JTPA, Department of Labor officials closed this “loop hole” by limiting the time an idle enrolee
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time)."* In these situations, the unit of observation is likely to aggregate a number of tasks
and one has to be careful, as we argue next, in interpreting what the correlation really
captures.

We return to the model to illustrate the problems that arise with the use of correlations.
Assume that the principal discovers at the end of the first period that the first measure is a
high gaming measure and decides to replace the measure. To guide that choice the principal
may wish to select the new measure on the basis of how well it predicts the true goal. For
example, one way to proceed would be to compute the correlation between all candidate
measures and the true goal of the organization and to select the measure with the highest
correlation. For the sake of generality, assume that performance outcomes and value-added
are generated according to equations (1) and (2). Assuming that £(«) and 77(«) are
independent of v(a)e(a), the covariance between M and a candidate measure V is

Cov(M,V)=Var(v(a)e(a))+Cov( € (@), (a))

Two problems are worth discussing. First, note the presence of the term
Cov(€(@),n(a)). Selecting performance measures on the basis of a correlation criteria will
tend to select measures with a high Cov(£(«),7(e)). The principal does not care about this
covariance, however, since the error terms do not influence the agent’s resource allocation
(Baker, 2002). The presence of the error terms £ (a)and 77 () contaminates the inference.
Correlations between performance measures and the true goal will bias the selection decision
when the joint distributions of £()and 7 («) vary across performance measures.

Problems with the use of correlation to rank performance measures will be exacerbated if
the unit of observation aggregates many tasks. Consider the training program application
where the unit of observation is a training agency. If all training agents make similar
investments then they will achieve the same outcome and the covariance will say nothing
about the quality of a measure since the term Var(} ,v(a)e(a)) vanishes and
Cov(M,V)=Cov(} .o € (a),> o 77(«)). In practice, it is important to know whether the
correlation captures mostly noise or whether it is really picking up information about the
agent’s choices.

Second and even more importantly, correlating a non-active performance measure and

the true goal reveals nothing about the gaming term w(a)g*(a) that will appear after the

could remain on the books to 90 days (see Barnow and Smith, 2002, and Courty and Marschke, 2002).
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performance measure will be activated. Correlation is not a useful criterion for selecting
performance measures because it reveals nothing about the gaming strategies available to the
agent. As demonstrated in the model, the statistical relation between a measure and the true
goal is endogenous. This relation depends on the performance measurement system. One can
discover how good a performance measure is only after it has been used.

This idea is reminiscent of the Lucas critique and the principle is the same."” Relations
that appear empirically stable are not stable once attempts are made to use them in policy
rules. Darley (1991) noted that performance measures tend to degrade after they are used, a
conclusion consistent with the model. There is also some evidence from training programs
supporting the hypothesis that the relationship between short term performance outcomes and
long term impacts depends on whether incentives are used at the time this relationship is
measured (see Courty and Marschke, 2003b).

To summarize, a selection method for performance measures that is based on how well
measures predict the true objective (using correlation or other statistical tools), as is
commonly used by practitioners, has important limitations. Such a method is only valid under
two restrictive assumptions: (1) the covariations between the noise terms is constant across
performance measures, and (2) the principal can predict the gaming actions that will take
place after the measure is used. This suggests that in many situations the principal will be
able to identify a good measure only after it has been used! This is consistent with our model

suggesting that the selection of performance measure has to be an experimental process.

V. CONCLUSIONS

We review the principal agent multi-tasking literature and draw implications for the
implementation of performance measurement in public organizations. Although the literature
does not provide a set formula to select performance measures and appropriately weight them,
it does provide general guidelines to manage performance measurement systems. Arguably
the most important lesson is that performance measurement may elicit dysfunctional and

unintended responses, also known as gaming.

"Several studies attempting to validate JTPA’s performance measures exist. For example, Heckman,
Heinrich, and Smith (2002) correlate the performance outcome and value-added at the “task” (enrolee) level,
while Barnow (2000) perform the correlation at the “agent” (training center) level.

'3 This is also analogous to Goodhart's law stating that a measure ceases to be a good measure when it becomes
atarget. As stated by Goodhard (2003) “Any observed statistical regularity will tend to collapse once pressure
is placed upon it for control purposes.” Goodhart's law is a sociological analogue of Heisenberg's uncertainty
principle in quantum mechanics stating that measuring a system usually disturbs it.
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This evidence suggests that one of the main challenges in using performance
measurement is to manage gaming. We propose an evolutionary model of how organizations
manage performance measures when gaming is revealed over time. The model shows that the
selection process of performance measures is dynamic---a feature that has been overlooked in
the literature. Consistent with this evolutionary view, we discuss some evidence from a large
U.S. job training program showing that the performance measurement system has been
updated several times over a period of over 20 years to address unanticipated dysfunctional
responses.

This evolutionary view offers a radically different way to think about the design of
performance measurement systems that departs from the static view of the performance
incentive literature and from the way many practitioners think about performance
measurement. An implication of our analysis is that selecting performance measures on the
basis of their correlation with the organization’s true objective may not always be a valid
approach. In particular this selection rule will be flawed when gaming plays an important role
and in these situations the selection of performance measures has to be an experimental

process.
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APPENDIX: MORAL HAZARD WITH RISK NEUTRAL AGENT
We follow Baker 1992’s model. Assume that both the agent and the principal are risk neutral.
The agent’s reservation utility is Uy. The principal uses linear contracts. That is, the agent’s
compensation is Bo+pM, where B is the weight on the performance measure and [ is a fixed
payment. The agent’s expected utility is,
U=Bot La(Bmle(e).gle;o)-1/2¢*(a)-1/2g"(01)).

The agent’s investment responses given contract scheme (o,) are given by the agent’s first
order conditions

e*(a,p)=Pv(o),

g*(op)=pw(a).

Given the agent’s investment response, the principal chooses the payment scheme (Bo,)
that maximizes its objective subject to the constraint that the agent participates U> Uy. The
principal’s objective is the expected net return on the projects minus the expected payoff to
the agent, or [T, where

1= o(e* (o, B)v(a)-(Bo+Pm(e*(a,B),g* (a1, B);))).

The designer sets B to bind the agent’s participation constraint. Replacing 3y from the
participation constraint and the agent’s investment response from the agent’s first order
conditions in the principal’s objective gives

[1=Y o (Bv ()-1/2B*v*()-1/2p*w*(o0))-U.
The optimal incentive weight is
B=Y V(S v+ w1,
The efficient investment is e°(o)=v(a) and g°(a)=0. As long as Ew>>0, the agent under
invests in the projects
e*(a)<e’(a),
and over invest in gaming
g*(a)>0.
The direct cost of gaming is %Y og**(0)="% B>y «w>. There are also indirect costs of gaming
because the principal reduces the incentive weight.

Under the alternative interpretation of the principal agent model, the agent maximizes

2oam(e(a),g(a);0)

subject to the constraint that

15y (X (a)+g*(o))<T.
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The optimal investments are

e*(a, T=MT)v(aw),

g*(a, T=MT)w(ar),
where A(T)is the marginal return on investment T and is increasing in T. The principal hires
the agent, offers the agent an amount equal to her utility in her outside option (Uyp), and
monitors that the agent invests T. The principal maximizes

M=) o (e*(a, T)v(a)-T-Uy).
After substituting for e*, the problem can be written as
[1=Y o (Av2()-1/202v()-1/20*w*(o0))-Up,

which is identical to the standard principal agent problem.
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