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Abstract
The notion of a negative relationship between ais#t incentives is a central prediction of agency
theory. A vast literature has failed to find catent empirical support for this prediction, with
some studies finding a positive relationship, senmegative relationship, and some no
relationship at all. Prendergast’s (2002) theottgeds the principal-agent model to incorporate
the delegation of worker authority, showing thaiogitive relationship between risk and
incentives can arise and potentially explainingrtiieed results from empirical tests. In this
paper, we empirically test Prendergast’s theorgintya large, nationally-representative cross
section of British establishments that includesinfation both from employers and from
multiple workers in each establishment, we addimssempirical questions: 1) Is there evidence
of a risk-incentives tradeoff as predicted by thagpal-agent model? 2) Is there evidence of a
positive relationship between incentive pay anddiegation of worker authority as assumed by
Prendergast? 3) Is there evidence of a positietioaiship between risk and authority as
Prendergast also assumes? 4) Is there empiricabgupr the main testable implication of
Prendergast’'s model, namely that the evidence fay@r risk-incentives tradeoff should
strengthen when authority controls are added tonthéel? Our answers are affirmative for all
four questions.
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I. INTRODUCTION

The notion of a tradeoff between risk and incestiis a key implication of the
principal-agent model that has received significdténtion in the literature since the
original papers by Holmstrom (1979) and Shavellf@)9 The intuition is that risk-
averse workers are loathe to accept output-conting@mpensation contracts in
production settings characterized by a high degfeisk, meaning situations in which
output is determined largely by stochastic fach@gond the worker’s control. The
firm’s response, therefore, is to decrease the atmmfoutput-based pay as the degree of
risk or uncertainty in the production environmeantreases. This theoretical prediction
has been the subject of numerous empirical teststre collective evidence has been
inconclusive. As seen in the last column of Tdhlsome tests have found the predicted
negative relationship, while others have found sitpe relationship or no relationship.

Prendergast (2002) proposes a theory that potgrgigblains the inconclusive
empirical evidence. At the heart of Prendergastjslanation is the delegation of worker
authority which, he argues, is a key element thatstandard agency model ignores. In
production settings characterized by a low levaldertainty, the firm has a clear sense
of what tasks should be performed and how theyldhmeiperformed. In such settings,
the firm is content to monitor labor inputs. Imé@st, when the production setting is
characterized by a high level of uncertainty, ih@ understands less what decisions
need to be made and which tasks should be perforifiee firm responds by delegating
more authority to the worker, who is closer to pheduction process and often has better
information than does the firm about what taskuhbe performed. The firm

accompanies this delegation of authority with otdpased pay, to hold the worker



accountable for his decisions and to ensure tleatvtbrker does not misuse his discretion
by choosing the wrong tasks. That is, when theekegf uncertainty increases, the firm
shifts from monitoring inputs and retaining contookr tasks to monitoring outputs and
delegating authority over tasks.

This suggests a positive relationship between itnvepay and risk (operating
through the channel of worker authority), in costr® the negative relationship
(operating through the channel of insurance) ingplig standard agency theory. Thus,
the main testable result of Prendergast’s modlasthe predicted sign of the
relationship between risk and incentives is ambigudHe states the empirical problem
as follows:

“The empirical difficulty here is that worker digtion is typically unobserved that could
bias econometric estimates ... without controllingdome measure of responsibility, we
are likely to find a positive relationship betwaarcertainty and incentives; but if we can
control for task assignment, we would expect torsesuch relationship.” (pp. 1096-
1097)
Thus, Prendergast argues that controlling for woakehority in a regression of incentive
pay on risk should decrease the coefficient of. ridkpotential problem with conducting
the empirical test in this way is that the degreearker authority is endogenous, since it
is chosen by the employer along with the structditie compensation plan. Since the
unobserved determinants of both choices are likebe correlated, if a regression of
incentive pay on risk includes authority contrdis estimated coefficients will be biased.
The correct empirical model must treat the degferooker authority as endogenous.
Prendergast cites several empirical papers tlo&ige indirect support for his

theory, but a direct test requires that worker aith be incorporated into the standard

risk-incentives regressions. A practical diffigutith implementing this test is that



measures of worker authority over task selectierrarely available in existing data sets.
Furthermore, measures of worker authority mustMaéable in conjunction with
measures of incentive pay and risk for the theoryet tested. Our empirical tests are
based on a large, nationally-representative crestsos of British establishments from
the 1998 Workplace Employee Relations Survey (WERS®ntaining information on
risk, multiple dimensions of worker authority (bath perceived by workers and as
perceived by employers), and incentive pay.
We address four empirical questions in this papethere empirical support for:
1) the risk-incentives tradeoff predicted by agen®otly?
2) Prendergast’s assumption that authority and incesitare positively related?
3) Prendergast’s assumption that risk and authoréypasitively related?
4) the main testable implication of Prendergast’s rhatamely that empirical
support for the risk-incentives tradeoff predicbgdagency theory should

strengthen when authority is incorporated intcsk-mcentives regression model?

II. THEORETICAL BACKGROUND AND PREVIOUS LITERATURE

In Prendergast’s model, the agent is assumed tiskaeutral (to remove the
standard risk-incentives tradeoff and focus puoslyelegation) and exerts effort on one
of n possible tasks. The principal chooses thepsmsation contract (either input-based
or output-based) and either assigns the agenkatagants the agent discretion over
which task to choose. In contrast to the tradédl@pproach in agency theory that treats
uncertainty in the economic environment as synorysmwaith measurement error arising

from the principal’s inability to observe the adgsréffort perfectly (e.g. Holmstrom and



Milgrom (1987, 1991)), Prendergast distinguishesvben these two concepts and
defines risk only as environmental uncertaintyrf@enance of the firm is given by y
e + ¢ where i denotes the agent’s task. The n randagrablass; have common
variance?, but differ in their means. An increasesfrimplies a more uncertain
production environment.

An important underlying assumption is asymmetrforimation about the
outcome of the environmental uncertainty (the agaotvs the true value @f whereas
the principal only knows its distribution), andgl@asymmetry justifies the delegation of
authority. The idea is that the worker frequehtyg more accurate information than does
the manager about the idiosyncrasies of the pramtuptocess. For example, a line
worker is more likely to know whether the partiaut@achine he operates is about to
break down and lead to a production bottleneck Gugpply variability) than the plant
manager. Likewise, a sales clerk would be betifearimed concerning customers’
impressions about a new product (i.e., demand véitig than would be the store
manager. Even when there is a considerable flowfofmation from worker to
manager, the worker frequently has an informatiaadabntage by virtue of being closer
to the production procedsMoreover, this informational advantage is likedypbecome
more pronounced when the variance in output islarg

Prendergast shows that wheftis sufficiently low the principal assigns the agen

a task and compensates using an input-based contrereas when? is sufficiently

! The argument that the agent should receive mdtesty the greater is his informational advantages
formalized by Aoki (1986). Jensen and Mecklingg2Panalyze how the decentralization of decision
rights to agents with specific knowledge and &bsiincreases efficiency and explain that thesesidec
rights should be accompanied by a control mechasisrth as pay-for-performance in order to motivate
individuals to use their decision rights optimallgee also Dessein (2002) for a discussion of te¢oemds
in firms pushing decision rights lower in their argzational hierarchies in order to profit from tbeal
knowledge possessed by lower level managers. Hiec£990s, many firms have been decentralizing
decision rights, including AT&T, General Electridptorola and Ford.
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high the principal allows the agent to choose #s& but compensates using an output-
based contract. The result arises because Prasi@gsumes that the agent is risk-
neutral. If agents are risk-averse, the usualinskntives tradeoff from the standard
agency model is also present, so that the netteffecsk on incentives is ambiguous in
sign.

Our focus in this paper is on testing Prenderggstposed theoretical
explanation for the mixed empirical support for tlek-incentives tradeoff that is
documented in Table 1. Our data are particuladil suited for testing Prendergast’s
model, given the availability of an authority meesthat closely matches the notion of
authority discussed by Prendergast. While his rnisdmne of the earliest and probably
the best known in this literature, alternative tietigal approaches for explaining the
empirical puzzle have been proposed (e.g., Zabdja86, Core and Qian 2002, Baker
and Jorgensen 2003, Raith 2003, Oyer 2004, Ada®s, Raith 2005, Serfes 2005, Shi
2005). Many of these alternative theories do woicern issues of delegation of authority
and, more importantly, some of them are based easithat our data are ill-equipped to
address (e.qg. distinguishing between alternatipedyof risk), so we do not address them
in this paper. However, we see these alternatigertes as important areas for future
research, and we also stress that support for Brgast’s model, as we find in this paper,
in no way casts doubt on the validity of theseraléve theories. In the remainder of
this section, we briefly survey the alternativeaties.

Rather than focusing on delegation of authorityjp&aik (1996) and Baker and

Jorgenson (2003) emphasize a distinction betweerdifferent types of risk. One type

2t is also possible, of course, that there artofamther than those considered in these theatiésh are
correlated with delegation, such as skill, payhaw crucial the worker’s role is within the firmhat are
the true source of the positive relationship betwésk and incentives.
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reflects the uncertainty afflicting both the pripai and the agent symmetrically modeled
in the standard principal-agent model. The othee reflects uncertainty that is resolved
(for the agent but not the principal) before theraghooses an action. Even with risk-
averse agents the slope of the optimal linear ineecontract may be increasing as the
amount of the second type of risk in the producgamironment increases. One
appealing feature of this alternative approachas, tsince it does not involve issues of
delegation, it provides a more natural explanati@m Prendergast’s for thinking about
the relationship between risk and CEO incentiviesesthere is likely to be little

variation in the amount of delegation to the CE@nfrthe board. Another appealing
feature of this approach is that it predicts tmewdianeous use of both input-based and
output-based pay, whereas Prendergast’'s modeh(ta&gally) implies that
compensation is either entirely input-based orelytioutput-based. Unfortunately, we
are unable to address the predictions of these Isvadag the WERS data, since we
cannot distinguish empirically between the twoetént types of risk.

Raith (2003) combines a principal-agent model withodel of oligopolistic price
competition among firms, and shows that the presehcompetition among firms can
lead to a positive relationship between the vagandirm profits and incentive pay. The
idea is that there is a positive relationship betwmarket competition and variance of
firm profits, and a positive relationship betweempetition and incentive provision to
induce workers to find ways to cut firm costswtiuld be possible to address Raith’s
(2003) model using the WERS98, and that would beedul objective for future work.

Oyer (2004) distinguishes between two types oftigla variance of shocks

common to all firms, and variance of the profitdleé individual firm (idiosyncratic



volatility). His model predicts that a greater coon shock variance or a less volatile
idiosyncratic shock increases the difficulty ofleeping workers, making the adoption of
incentive pay more likely. To the extent that thagion of the degree of difficulty to
replace workers complements delegation of authavity results are consistent with
Oyer’s prediction of a positive relationship betwe®mmon shock variance and
incentives.

Shi's (2005) model focuses on a particular typaggnt who has already been
delegated authority, the CEO. When there is uac#st about the state of the world to
which the CEO has the ability to respond, the CB@ exert effort to collect information
about the state of the world in order to make threect decisions, which the board of
directors promotes using incentive pay to the CH®@is gives rise to a positive
relationship between risk and incentives. In esse8hi’'s model is quite similar to
Prendergast’s (2002) except that “authority” idaepd with “ability to respond to risk”.
While Shi has CEOs in mind, Prendergast’s (20022)ehapplies to workers more
generally, and given that the WERS98 representkeveifrom many different
occupations, we find it better suited to test Pezgdst’s (2002) theory.

Serfes (2005) introduces into the standard ageradetrendogenous matching
between the principal and the agent and showsatpasitive relationship between risk
and incentives may arise when agents with highesegof risk aversion are matched
with low risk principals: an increase in risk attts an agent with lower risk aversion,
which puts upward pressure on incentives. We daauhdress this model empirically,

since the WERS98 lacks information on a worker'grde of risk aversion.



Core and Qian (2002) propose an agency model inhathie agent must be
motivated to expend two types of effort: produeteffort required for working on the
firm’s existing projects, and evaluation effort végd to gauge the profitability of new
and possibly risky projects. When there is greateertainty about the success of new
projects, the firm increases its use of incentiag {@ encourage the worker to choose
optimally. The notion of project selection by atgecan be interpreted as delegation of
decision-making authority to agents: the agentuatas a new project and then must
decide whether to accept or reject it. The ageastnis private information and
discretion here. However, unlike Prendergast (2008re and Qian never consider the
alternative situation in which the principal doet delegate project selection rights to the
manager (i.e. the situation in which the principahself makes the decision of whether
to accept or reject a new project). Core and @r@amotivated by incentive provision to
CEOs, which explains why they focus on motivating manager to choose the correct
(productive) projects despite the risk involvedd aeglect the presence vs. absence of
that decision right in the first place. Testing€and Qian’s theory would require one to
distinguish what proportion of a worker’s pay-fagrformance is based on the agent’s
effort on the firm’s existing projects and his etfon the evaluation of new projects (or
more generally to distinguish between worker adtithrat increase firm profits as
opposed to worker actions that increase the vibjatif firm profits), and unfortunately
the WERS does not have a breakdown of tasks pesfibbyg workers.

The only alternative theories we are aware of wilietve a positive relationship
between risk and incentives while incorporatingde&gation of worker authority are

Adams (2005) and Raith (2005). In Adams’ (2005eipfor workers with discretion



over task selection, the firm places greater valuencentive pay when it is difficult to
monitor the worker’s private information, and ifagmtainty in the demand for the firm’s
product has a greater effect on the ability offthma to monitor the worker’s information
than it does on firm profits, greater uncertaigtyagssociated with greater use of incentive
pay. We discuss the extent to which our resuécansistent with Adams’ (2005) later
in our paper. In Raith’s (2005) analysis, whettherrelationship between risk and
incentives is positive or negative depends on tluece of uncertainty: the first source of
uncertainty is noise in the principal’s measuréhefagent’s output and leads to lower
delegation and lower incentives, while the secandee of uncertainty is the variance in
the agents task productivities and implies higleteghation and higher incentives (this
second prediction is similar to Prendergast’s (2002in result). Unfortunately, we are
unable to fully address Raith’s model using the VBEfRta because these data do not
contain information on the extent of the first tygfauncertainty, as well as a number of
other key controls such as the quality of the dgdmowledge in Raith’s model.
However, the results in this paper are consistéthit Raith’s prediction of a positive

relationship between the second type of uncertambys model and incentive pay.

lll. DATA AND VARIABLE DEFINITIONS
Our sample is drawn from both the management amklenguestionnaires in the
1998 British Workplace Employee Relations Surveye@%98), jointly sponsored by the
Department of Trade and Industry, ACAS, the Ecomaanid Social Research Council,
and the Policy Studies Institute. Distributed ia UK Data Archive, the WERS data

are a nationally representative stratified randamge covering British workplaces with



at least ten employees, except for those in theviodg 1992 Standard Industrial
Classification (SIC) divisions: agriculture, hurgjrand forestry; fishing; mining and
quarrying; private households with employed persand extra-territorial organizations.
Some of the 3192 workplaces targeted were fourt tout of scope, and the final
sample size of 2191 implies a net response rad@.df6 (Cully et al., 1999) after
excluding the out-of-scope cases. Data were dellidosetween October 1997 and June
1998 via face-to-face interviews. The responderihé management questionnaire was
usually the most senior manager at the workplatie iesponsibility for employment
relations. In addition, a random sample of upSa@rkers per establishment was

surveyed, producing the responses for the workestpnnaire.

Incentive Pay

In the principal-agent model, the firm consistaaingle worker whose
individual output (or net revenue) coincides withattof the firm. Taken literally, the
model abstracts from some relevant details of thkplace, such as the fact that most
firms are comprised of more than one worker, ahtbader interpretation is therefore
required if the theory is to be helpful in undenstimg behavior in a large sample of
employers. In practice, employers rarely desigeimive compensation systems tailored
to the characteristics of individual workers. he typical workplace, the employer
designs the incentive pay system to apply to bgvadps of workers (such as all workers
within an establishment or perhaps all workers fradicular occupation within the
establishment) rather than an individual workehud; from the standpoint of empirical

work that aims to test the theory, a measure offpeperformance at the level of the
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establishment or perhaps a particular occupatitiinvan establishment (as opposed to
the level of the individual worker) is appropriaté/e use the following measure:
Performance Pay 1 if any workers at the establishment receiwangnts or dividends
from individuat group performance-related schemes
= 0 otherwist'

In Appendix A we consider an alternative meastingeoformance pay, equaling
1 if any workers in the establishment’s largestupational group receive incentive pay,
and 0 otherwise. An advantage of this alternatieasure is that it requires that
incentive pay be sufficiently prevalent in the efishment that it is used for a relatively
large group of workers, if the establishment ibéaclassified as using incentive pay, and
for that reason it might be argued that the measuvetter thafPerformance Pay At
the same time, the risk measure we use is notfgptrihe establishment’s largest
occupational group, so we think the most consergapproach is to usgerformance
Payto produce our main results. Nonetheless, usiisgalternative measure we find
even stronger empirical support for the first amdrfh questions we pose at the end of

the Introduction than we find usirerformance Pay See Table A2 and the last two

paragraphs of Appendix A.

® The wording of the question permits group-basedebas individual-based schemes, whereas the
relevant theories pertain to individual-based sabenThis does not present a problem for our aisalys
The majority of establishments reporting pay-forfpenance use individual-based schemes in our data,
and restricting the incentive pay measure to equnalonly when it is certain that individual-based
performance pay is used yields results very simidahose we report here (see Appendix A).

* In the principal-agent model the relevant notioiinakntive pay is a linear piece rate, or fractithe
agent’s compensation that is output based. Inrasitour binary measure of performance pay dessrib
whether performance-related pay is used at alljigimog no information on its intensity. This poses
problems for our analysis, since we have a larggtaof establishments with plenty of variatiorthie
use of incentive pay, though more detailed dattherfraction of compensation that is incentive-blase
within each establishment would be even more infdive. We also note that, from the standpoint of
testing Prendergast’s specific model, our binarasoee actually matches the theory better than wauld
measure of the fraction of pay within the estalplisht that is incentives-based. The reason ishieat
prediction of Prendergast’s model (taken literaibphat the principal chooses either output-bamdor
input-based pay and never a mix of the two.
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Risk or Uncertainty

In the principal-agent model, the agent’s outpuetrrevenue (which equals the
output or net revenue of the entire single-workenXis determined both by the agent’s
effort level and by a stochastic component. Théwnae of the stochastic component of
output is referred to as risk or uncertainty. Frbm standpoint of empirical tests the
relevant measure of risk is not stochastic vanmaiioan individual worker’s output but
rather output variance at a broader level. Foceness, consider the piece-rate
system used to compensate the installers of autibeneindshields at Safelite Glass
Corporation. There are many random factors spettifan individual worker that affect
the worker’s output (for example, the worker’s hiealr attitude on a given day, or
whether the worker was kept awake all night by rkibg dog). While in principle the
individual output variability introduced by thesecfors could be used by Safelite to tailor
a specific piece rate scheme to each worker, $hi®i what happens in practice. Instead,
Safelite designs a “one size fits all” piece-ratieesne that is applied uniformly to all
workers. Thus, it is not individual-specific riskksat the firm insures workers against
when designing the compensation system but ratioadier market-level risks that are
expected to influence the outputs of larger graafpsorkers. Our measure is as follows:
Risk= 1 if the current state of the market for the myaioduct or service of the

establishment is described as “turbulent”
= 0 otherwise

Assuming the size of the market faced by the estatent is closely tied to output, as is
reasonable to expect in equilibrium, turbulencerrertainty with respect to the size of

the market reflects the concept of risk envisiomealgency theory.
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One advantage our subjective risk measure offetdlaat is worth emphasizing
is that, in contrast to the objective risk measwrssd in many of the studies summarized
in Table 1, it is unlikely to be directly affectb¢g employer behavior (and therefore
endogenous). For example, in the large body of work on exa@ipay, the risk measure
is frequently variance in firm accounting returstgck returns, operating profits, or sales,
all of which are subject to CEO influence, andha studies of sharecropped farms, the
measures of risk include variance in farm profitgjance in crop yield per acre, and type

of crop, all of which are subject to the farmenfuence.

Worker Authority

Prendergast (2002) draws a key “distinction betwastances in which an
employer tells his agent what to work on and siturest in which the agent is given
discretion over the activities that he spendstime on. [emphasis added]” (p. 1072)
Prendergast’s notion of authority therefore coroes|s to delegating workers the power
to make their own decisions about which tasks tfop®.° The WERS worker survey
contains a question that closely corresponds sorthiion. At each establishment, up to
25 workers are randomly sampled and asked theafmitpquestion:
“In general, how much influence do you have abbatrange of tasks you do in your
job?” Responses are recorded on a four-point ¢tate'none”, 2 = “a little”, 3 =

“some”, 4 = “a lot”). We code all responses of fiddknow” as missing. Since our

® The point that the risk measures used in the pusviterature can be affected by managerial belnénde
been noted in Bushman et al. (1996), Lafontain@Z),9 afontaine and Bhattacharyya (1995), and Foss
and Laursen (2005).

® Other studies that formalize the notion of theedation of authority in the agency framework inelud
Aghion and Tirole (1997) and Al-Najjar (2001).
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measures of incentive pay, risk, and firm charésties are measured at the
establishment level, for the authority measure ggregate the worker authority
responses to the establishment level by takingribgal worker response. The idea is
that the most frequently occurring worker respdaosie authority questions within an
establishment reflects the degree of authority egpeed by the typical worker in that
establishment. We use the following four-valuethatity measure and the four binary
indicators implied by if:
Authority = 1 if establishment’s modal worker response @&t
= 2 if establishment’s modal workesponse is “a little”
= 3 if establishment’s modal workesponse is “some”
= 4 if establishment’s modal workesponse is “a lot”
Authorityl= 1 if establishment’s modal worker response &t
= 0 otherwise
Authority2= 1 if establishment’s modal worker response ikttia”
= 0 otherwise
Authority3= 1 if establishment’s modal worker response @srig”
= 0 otherwise

Authority4= 1 if establishment’s modal worker response ibta
= 0 otherwise

IV. EMPIRICAL ANALYSIS
The “risk” question was only asked of establishraentthe trading sector,
producing 1591 response<Of these, 1590 establishments responded to testiqns
about performance-related pay. Descriptive stesi$or all variables in our analysis are
displayed in Table 2 for the analysis sample of0l&&ablishments. In Table 2 and in all
of our analysis we use establishment weights; istroases worker weights yield the
same qualitative results. Some of the variablesimanalysis contain missing values,

and we estimate all of our models using listwisketiten. The main source of missing

" In Appendix A we consider some alternative measofeuthority.
8 The WERS defines the trading sector as the prisatéor, plus trading government corporations and
nationalized industries.
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information is the measure of worker authoritycsimnly 1277 of the 1590
establishments reported any worker responses tautherity questionl. Our analyses
include controls for firm characteristics, and vedige these in Appendix B. In the

following subsections we address the four questpms®d at the end of the Introduction.

A. Is there empirical support for the risk-incees\vtradeoff predicted by agency theory?
To investigate whether a tradeoff between riskiandntives can be identified in

the WERS data, we estimate the following probit eiod

ProbPerformance Pay= 1) =®(aRisk + Xip)

whereX; is a vector of controls for firm characteristiagd i indexes establishments.

Agency theory predicts < 0, and we find support for this prediction. geen in Table 3,

the estimated is negative, though it is statistically signifitamly at the ten percent

level on a one-tailed te&t. The implied change in the predicted probabilitgttincentive

pay is offered wheRiskincreases from 0 to 1 (evaluating other covariatdkeir

means) is -0.057. This magnitude is substantie¢éngthat the mean é¢ferformance Pay

is 0.196. On average, an increas®iskfrom 0O to 1 is associated with a decrease of 29

percent in the predicted probability that perforaerelated pay is uséd.

° A table of means on this smaller subsample of %7 matches Table 2 very closely.

1% Since the negative relationship between risk andrtives predicted by the principal-agent modal is
directional hypothesis, we use one-tailed hypothtesits as the basis for declaring results stzlbti
significant. We adhere to this convention throughtbe paper whenever a directional hypothesis is
implied by the theory.

1 Since the binary risk measure is a subjective ms@gdt is subject to potential classification esf@and

we investigated the sensitivity of the estimatdd such errors using likelihood-based methodsr(llaet
al. 2006), finding that the parameter of interastyvas relatively insensitive to such errors.
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B. Is there empirical support for Prendergast’'swasption that worker authority and
incentives are positively related?

A key assumption underlying Prendergast’s mod#ias authority and incentives
are positively relatet? This is because in risky settings the principahts to switch
from monitoring labor inputs to monitoring output® such settings, the firm delegates
decision-making authority to the worker but accomes this authority with output-
based pay. To test this assumption empiricallyesténate the following probit mod&:
ProbPerformance Pay= 1) =®(B,Authority,; + BsAuthoritys; + BsAuthorityy; + Xip).
Empirical support for a positive correlation betwesithority and incentives would be
implied by positive and statistically significardgtenates of,, B3, andps. As seen in
Table 4, a positive relationship between authaitgl incentives is supported in the data.
While the estimates ¢, andp; are statistically indistinguishable from zero, the
estimated, is positive and significant at the five percemeleon a one-tailed test.

The WERS also contains retrospective informatiomcimzanges in incentive pay
and authority over time. Respondent managers wdre w establishments that had been

in operation for at least five years at the timéhef survey were presented with a list of

2 A number of empirical studies find such a relasiip. MacLeod and Parent (1999) use a cross-firm,
cross-industry data set to show that jobs using-pigwered incentives, namely either piece rate or
commission contracts, are associated with greatekew authority than are hourly paid or salaridakjo
Nagar (2002) analyzes the retail banking indugingling that branch managers with more authority
receive more incentive based pay. Wulf (2006) soaka panel of 250 publicly traded U.S. firms &inds
that the pay of division managers with broader auityy i.e., those designated as corporate offitikes
president, CFO, principal accounting officer or V8more sensitive to firm sales growth than divisi
managers who are not officers (though there isiffierdnce in terms of sensitivity to division sales
growth). Foss and Laursen (2005) find a positimeadation between performance pay and delegati@n i
cross section of 993 Danish firms surveyed in 1996.

13 Both authority and incentives are chosen by tirecjpal in pursuit of higher profit and are thenefo
endogenous. Since these variables are jointlymé@ted, there is no reason to prefer incentives ove
authority as a dependent variable, and an alteratay to address Prendergast’s first key assumptio
would be to estimate an ordered probit, with amaiity measure as the dependent variable and the
dummy variable for incentive pay as an independaritible. We defer a discussion of the endogemdity
authority to later in the section, where we extendmain test of Prendergast’'s model to treat aitthas
endogenous.
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items, and for each item they were asked if thagelbeen any change at the
establishment within the last five years, as welhaw substantial the change had been.
The following two items pertain to performance-tethpay and degree of worker
authority: “The proportion of pay for non-managéemployees which is related to
measures of performance” and “The amount of emplayuence over the way they do
their job.”™ Responses to both items were on a five-poinescajone down a lot”,

“gone down a little”, “stayed the same”, “gone ujitide”, “gone up a lot”. Since only a
small number of respondents reported that eithénexe items went down during the last
five years, we aggregate the lowest 3 categofiésit is, we create a dependent variable,
APerformance Payy, capturing the “increase in incentive pay duriasi five years”,
defined as “1 = stayed the same or gone down”, §@re up a little”, “3 = gone up a

lot”. For changes in authority we create three chynvariables AAuthority;,

AAuthority,, AAuthoritys) corresponding to the categories “stayed the samngene

down”, “gone up a little”, and “gone up a lot.” Ween estimate an ordered probit with
the incentives measure as the dependent variallading the authority dummies and
the controls for firm characteristics. Results@isplayed in Table 5 and strongly
support a positive relationship between incentiag gnd authority. Increases in the

degree of worker authority during the last five ngeare strongly positively related to

increases in the fraction of non-managerial payithperformance-based.

1 In fact, Prendergast’s model, taken literally, limp no predictions about the proportion of therdige
pay that is performance-related. In his modelptiecipal chooses to pay the agent either on apuut
based or an input-based scheme. Nonethelessasielbgic of Prendergast’s argument should extend
the proportion of compensation that is output-based
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C. Is there empirical support for Prendergast’'swasption that risk and delegation of
authority are positively related?

The second key assumption underlying the Prendengadel is that delegation
of authority is more likely in risky settings, dwat authority and risk are positively
related™ To test this empirically, we estimate an ordeyeabit model in which the four-
valued dependent variableAsithority, andRiskis the key independent variable. The
results, displayed in Table 6, reveal a positivefficient onRiskthat is statistically
significant at the five percent levl. These results clearly support Prendergast’s
assumption that risk and authority are positivelgted.

D. Is there empirical support for the main testainigplication of Prendergast’s model?

Prendergast argues that if controls for workehauitty are added to risk-

incentives regressions, evidence favoring a negaélationship between risk and

15 Informal observations from certain production @amments suggest that authority and risk are pesjti
related. For example, Prendergast (2002) notésttimmost likely place to observe data on theaates
of agents’ responsibilities is in the franchisiitgriature; franchisees are offered more respoiitsgsitthan
the managers of company-owned stores. This theaygests that the decision to franchise (and hence
delegate responsibility to the agent) will be gusly correlated with uncertainty” (p. 1098). Lataine
(1992) finds that the decision to franchise is Bigantly and positively related to her measure of
uncertainty, the likelihood of bankruptcy. A pogit relationship between authority and risk has alksen
found in the disparate settings of sharecroppeddand retail banking. In a comparison of rice and
tobacco farmers in Andhra Pradesh, India, Rao (1®hd that rice farms, which are characterized by
significantly less uncertainty than tobacco farmgeirms of crop yield volatility, are more likely be
sharecropped than leased out using fixed rentdftaxts. Since sharecroppers hold less decisioringak
power than do renters of farms, this can be in&tegr as evidence of a positive relationship betwisén
and authority in an agency framework. Finallyngsilata on branch manager practices from 100 U.S.
retail banks, Nagar (2002) found evidence that bah&t face greater uncertainty in terms of vatgtih
earnings and bank growth tend to delegate moredtyttio branch managers. Also, Foss and Laursen
(2005) find a positive relationship between riskl @uthority in a survey of 993 Danish firms sampted
1996.

16 Changes in the predicted probabilities, as tharginovariate increase from zero to one, for altfo
discrete outcomes for worker authority (orderednftbe lowest to highest) are as follows: -0.035)30,
-0.059, 0.124, where the other covariates are ateduat their means. Thus, an increadeisifrom O to

1 is associated with an increase in the predictetability that the degree of worker authorityéported
to be “a lot” and decreases in the predicted priiiab that it assumes any of the three lower galu
(corresponding to responses of “some, “a little*rowne”).
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incentives should strengthen. As a starting pemaugment the model in Table 3 with

controls for worker authority as follows:

Probferformance Pay= 1) =®(aRisk + pAuthority,; + BsAuthority,; + BsAuthorityy + XiB)

Prendergast’s argument suggests déhsttould decrease when authority controls are

added to the model. Table 7 displays the resuhig;h support this prediction. The

coefficient ofRiskdecreases from -0.30 (Z = 1.48) to -0.38 (Z = 1wi8en authority
controls are added to the model. The differendeiskcoefficients between the two
models is statistically significant at the ten gericlevel on a one-tailed test (p-value =

0.052). Furthermore, the estimateppis positive and statistically significant, confimgi

the positive relationship between authority aneémive pay that we documented in

Subsection B. The other two authority coefficiests also positive, though they are

statistically insignificant.

The results thus far appear supportive of the rrestable implication of
Prendergast’s model. However, to address the pateoncern that authority is
endogenous, we estimate a simultaneous-equatiodslmbincentives and authority,
allowing for correlation between the unobserveedeainants of both variables. Itis
convenient to aggregate the authority measure foumcategories to three by combining
the two lowest responses (i.e. “none” and “a lijtlas follows:
AUTHORITY%:anc{W)1= 1 if establishment’s modal worker response &amount of

worker discretion over the range of tasks doneherjdb is “
none” or “a little” (= O otherwise)

AUTHORITY%:anc{W)2 = 1 if establishment’s modal worker response &amount of
worker discretion over the range of tasks doneherjdb
is“'some” (= 0 otherwise)

AUTHORIT¥%ancgW)3= 1 if establishment’s modal worker response &amount of

worker discretion over thegarof tasks done on the job is “a
lot” (=otherwise)
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This aggregation reduces the number of discretessia the simultaneous equations
model from eight to six. We include “(W)” in th@wable name to emphasize that these
measures reflect worker perceptions.

Letting Y, and A" denote latent indexes reflecting the propensity of
establishment i to offer performance-related paytandelegate authority, respectively,
and letting Y, Aaj, Az, and A denote the binary realizations of performanceteelaay

and the three levels of worker authority (“none™alittle”, “some”, and “a lot”), our

model is:
Yi = aRisk + BoAz + BaAsi + Xid + &1 (4.1)
Ai = yRisk + WA + g; (4.2)
Y =1ifY, >0
=0ifY, <0
Ai=1ifA <0
=0ifA >0
A=1if0<A <c
= 0 otherwise
Az =1ifA >c
= 0 otherwise

where ¢ > 0. We assume the joint distributioniefutbances is bivariate normal, sg,(
€2i) ~ BVN(0,0,1,1p). The model implies the following six possible@mes:

Six Possible Discrete Resions of (Y, A, Az, As)

Probability Y; = A= Agi = Asi=
P1i(6) 1 1 0 0
P2i(6) 1 0 1 0
Psi(6) 1 0 0 1
P2i(6) 0 1 0 0
Psi(6) 0 0 1 0
Psi(6) 0 0 0 1

Let Z; = 1 if workplace i experiences trf@q)utcome
=0 otherwise, fori=1,2,...,Namd}, 2,...,6
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N 6

Then the log-likelihood function it => > ¢ Zji log P, wherew; is the sampling

i=1 j=1

weight for establishment i, and the weights aréesta sum to N/

To facilitate identification, the vector of contsdW; includes some additional
variables not contained X;. The WERS employee survey asks each of the weker
to 25 per establishment) how long they have beqri@rad at the establishment.
Responses are recorded as a few discrete indidatai@nges of years. In each
establishment we select the workers who providedribdal response to the authority
guestion. For this subsample of workers we comghédraction of workers with job
tenures of less than one year, the fraction witkutes of at least one year but less than
two years, and the fraction with tenures of attléas years but less than five years. We
include these three indicator variables\iy so the excluded category is the fraction with
job tenures of five years or more. The rationslthat workers who have been with the
establishment for only a short time are likely eodranted less authority over the range
of tasks performed than workers who have been thérestablishment for a long time.
So the longer the average tenure for the groupookevs providing the modal response

to the authority question, the lower the modal atith response should be. While the

7 Since both endogenous variables are observediistyetely, each of the 6 probabilitieg® is a
double integral of the bivariate normal densigy;fE,;). Suppressing all subscripts i, and letting Katen
aRisk + oAz + BzAs; + X8, the expression for;f0) is as follows:

Pl(e):Prob(Y:l A=L A =0 A,=0=Prob(y*>0 A<0)=

~(JRisk+WA) o ~(yRisk+W,

) |\ —(yRisksWip ) L
| lecgheses | fQZ)_IK leieheas | szz{l-‘D( e,
~(yRisk+WA)
j fCEZ)@(K;'Ujd s,
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job tenure variables can be expected to predicti¢igeee of authority granted to those
particular workers, they should not predict whetiherestablishment as a whole uses
performance-related pdy.

We estimate equations (4.1) and (4.2) jointly laximum likelihood. Table 8
displays the estimation results for equation (drider various sets of imposed
constraints. In columns 1 and 2 we imppse0, whereas in columns 3 and 4 we tgeat
as a free parameter; thus, columns 1 and 2 tredtewauthority as exogenous whereas
columns 3 and 4 treat authority as endogenousoliimns 1 and 3 we impofie =33 =
0 (that is, we exclude the authority variables fitia right-hand side) whereas in
columns 2 and 4 we include the authority varialdstimating3, andBs;. Thus,
comparing columns 1 and 2 (3 and 4) gives thedfetste main implication of
Prendergast’s model for the case of exogenous ¢emdais) worker authority.

When authority is treated as endogenous, additigpaty variables to the right-
hand side of a risk-incentives probit decreasesiskecoefficient from -0.30 (Z = 3.96)
to -0.35 (Z = 1.633). Furthermore, when authordyiables are included, they are
positive and (for the dummy variable correspondothe greatest degree of worker
authority) statistically significarlt. Qualitatively these results match those thataumd

when worker authority was treated as exogenoug eblimated value @fis 0.29,

18 Since the model is nonlinear the exclusion retitris can be tested. If the simultaneous-equations
model is estimated with these 3 dummy variablekided in the incentive pay equation as well as the
authority equation, a likelihood ratio test canrgject the null hypothesis that the 3 variablesshav
coefficients of zero in the incentive pay equatfjp+value = 0.285).

19We also note that the variables unique to theaifhequation are related to authority in the memme
expected. The only one that is statistically digant is the fraction of workers providing the nabd
response to the authority question with at leasty@ar but less than two years of job tenure. The
coefficient on this variable is negative and stat#dly significant (Z = 1.77), indicating that ireases in
this fraction (relative to the fraction with five more years of tenure with the establishmentrassciated
with a lower degree of worker authority. The ottveo tenure variables included W; are far from
statistically significant.
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suggesting a positive correlation between the uerviesl determinants of performance
pay and the degree of authority delegated to werkelowever, it is far from statistically
significant (Z = 0.56). Thus, the null hypothettiatp = 0 cannot be rejected. This
means that in the empirical tests it is reasoni@blese a comparison of columns 1 and 2
as the basis for evaluating the main testable gtiedi of Prendergast’s model, even
though in the theoretical model authority is endages. Our conclusion is that including
authority variables in a risk-incentives probiestgthens the negative relationship
between risk and incentives, supporting Prendeésgatin testable implication.

We conclude this section with a discussion of FossLaursen (2005), the

previous study that is closest to ours in its dibjes® Their study is based on 993

2 Three other studies are also related to our arsailyghat they incorporate authority into empirical
models of risk and incentivesNVulf (2007) uses a panel of 250 publicly-traded.Uifgns to show that in
the presence of a control for whether division ngemns have officer status (such as president, CR), V
the tradeoff between division-level risk and mamageentives is stronger than when the control is
omitted. This result is consistent with the notarauthority as a mitigating factor in the rislcéntives
relationship. However, one aspect of the analygismakes it somewhat difficult to interpret thisa
direct test of Prendergast’s main implication istttihe set of covariates in the regressions which o
authority are different from those that includehauity.

Using a cross section of 100 retail banks in the.Nagar (2002) finds that, holding constant the
authority delegated from top bank management todbirananagers (in terms of hiring, promotions, hours
and investment decisions), there is a negativestatistically insignificant relationship betweencerntainty
(as proxied by volatility in earnings and bank gtiojand incentive pay (as reflected by the propartf
bank managers’ pay comprised of bonuses). Siratestbhdy does not estimate models that omit aughori
we are unable to make a comparison of the reldt@ween risk and uncertainty when authority is
controlled as opposed to when it is not, so thdystloes not provide a test of Prendergast’s main
implication.

Finally, Adams (2005) analyzes the manufacturirtgldishments from the 1998 WERS (a
subsample of 166 establishments of the 1590 wedemns Adams treats the unit of observation as the
worker rather than the establishment, but inceriaseis not observed in the 1998 WERS at the lef/el
individual workers, so he attempts to infer the suga using establishment-level questions about what
fraction of the workers in the given worker’s ocatipn receives either profit-related pay or ESQPs (
more than 80% of the workers receive such paym#mtgiven worker is assumed to receive it, if kass
20% of the workers receive such payments, the gianker is assumed not to receive it, and if betwee
20% and 80% of the workers receive such paymdmtsyitven worker is dropped from the sample). In
principle, this approach could misclassify 100 patof the cases. Furthermore, the central quesfio
interest concerns the relationship between riskiaoehtives, and the risk measure available ineRS
only varies across establishments and not acrodsevgowithin an establishment. So for the purpafse
measuring the risk-incentives tradeoff, no addalanformation comes from disaggregating to thekeor
level, since this parameter is identified only layiation across establishments. Finally, Adamsasoee
of performance pay (a hybrid of profit-sharing &IOP) is a group scheme, whereas our measure of
individual-based performance pay more closely negche theory. We also note that Adams’s main
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Danish firms sampled in 1996. Their performance4paasure is given by the question
“How large a share of the firm’s workforce is invell in performance pay?” Their
authority measure is given by the question “Howésa share of the firm’s workforce is
involved in delegation of responsibility?” Respes$o both questions are (none, < 25
percent, 25 — 50 percent, or > 50 percent). Thésrito their risk measure as “within-
industry variance in profitability”. To construittis variable, the authors assign each
firm in their sample to one of 70 industry categeri Within each of these 70 groups, the
authors compute the variance of firm profits, ciltad using only those firms with non-
missing profit data in each of the years 1992, 1988 1994. Each firm’s value for the
risk measure is the variance that was computedlfféirms belonging to the same
industry category, so that the risk variable inrthealysis assumes only 70 possible
values. They then estimate an ordered probit masialy incentive pay as the dependent
variable and the 70-valued risk measure as an ertemt variable, along with a set of
controls?*

To understand the correct interpretation of thie-mgentives relationship
estimated in this empirical model, it is usefuttmsider first a more general empirical
specification that nests the Foss and Laursen moded general model includes on the

right-hand side 70 industry dummies and the sebafrol variables used by Foss and

measure of risk (a dummy equaling 1 if the curstate of the market is increasing or decreasingedisas
turbulent) seems to us less natural than the onesee

% The controls include firm size, 3 sector dummadummy for whether the firm is a subsidiary, the
extent to which the firm is innovative, and theqeved change in the level of competition. Théarg
interpret the last 2 variables in this list asr@étive measures of risk rather than as contrdiswever, we
prefer to focus on their measure based on thenagiaf profitability when interpreting their resjlsince
we see this concept as more direct and closelytdiedk than either of the alternative measurespie
the concern that it is subject to employer inflie(@nd therefore endogenous), unlike our meastie.
authors also acknowledge that this measure “isrttie conventional measure of uncertainty useden th
existing literature.” (p. 253)
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Laursen, but it excludes their risk measure. Rerurpose of explaining variation in the
use of incentive pay across firms in a cross sectiluding a full set of industry
dummies would be quite a natural approach to takenghat we expect the incidence of
incentive pay to vary across industries for mammagoms, so the general model would be a
useful starting point for analyzing the data. Thefficients on the industry dummies in
this general model would capture the effects ofdevarray of factors (including, but not
limited to, risk in the production environment) sifie to each of the 70 industries. Next,
suppose that 70 parametric restrictions are imposeédtlis general model, so that the
ratio of every pair of coefficients on the industhymmies is constrained to equal a
constant that the researcher specifies (in paaticthis constant is the ratio of the within-
industry variances in profit for the particular paf industries). Implicit in these 70
restrictions is the strong assumption that thefeoefts of each industry dummy reflect
the effect of risk and nothing else. Imposingéehére set of restrictions reduces the 70
industry dummies to a single linear combinatiothefse dummies, namely the risk
variable used by Foss and Laursen, so that onlyarameter (apart from those
associated with the controls) is estimated rathen 70. Since their model is a highly
restricted version of the general model, one ctestitheir restrictions simply by
estimating the general model and comparing thesati each pair of estimated
coefficients of the industry dummies to the patacwalues imposed on these parameters
by Foss and Laursen. We expect that the restmtimuld be rejected, and we think that
the variable that the authors interpret as a measuisk in the production environment

is better thought of as simply an arbitrary lineembination of industry dummies. In
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short, we think it is better to estimate the caafints of industry dummies than to impose
thema priori.

Turning to their results, Foss and Laursen findtp@sand statistically significant
relationships between risk and incentives, betwesknand authority, and between
authority and incentives. Finally, if authorityddded as a control to the risk-incentives
(ordered probit) model, the estimated coefficiamtigk remains positive and statistically
significant but slightly diminishes in magnituderin 3.049 to 2.841. The authors also
aggregate the authority and incentives responees 4rcategories to 2 for the purpose of
estimating a bivariate probit model that allowsdorrelation between the unobserved
determinants of both outcomes. Their results ftoenbivariate probit analysis are
gualitatively the same as those just stated, withexception. Now, when authority is
added as a control in the incentives equationgisikecoefficient drops considerably in
magnitude (from 4.931 to 1.689) and loses sta#iksignificance at conventional levels.
The authors note, however, that this same quaigaésult emerges if the two equations
in the bivariate probit model are estimated sepéyasuggesting that the result is at least
partially due to aggregating the authority and moes measures from 4 categories to 2.

These results support the following 3 hypothesédgrth by Foss and Laursen:
H1: “There is an overall positive and significaalation between environmental
uncertainty and the use of performance pay.”

H2a: “Delegation and environmental uncertainty@ositively correlated.”
H2b: “After controlling for delegation, there witle no relationship between uncertainty

and performance pay.”
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Regarding H1, it is worth noting that while Prergiest’'s model predicts a positive
relationship between risk and incentives, thisnly tbecause his model assumes risk-
neutral agents, and he is careful to state thiteineal world the standard theoretical
channel of influence suggesting a negative relatignshould also be present, as
suggested by the mixed empirical evidence in Tabl8imilarly, H2b is implied by
Prendergast’s model only because of the assumptinsk-neutral agents. If agents are
risk-averse so that the risk-incentives tradeoédmted by traditional agency theory is
present, then after controlling for delegation éheill be anegativerelationship between
uncertainty and performance pay.

Given the strong maintained assumption of risktradagents that underlies H1
and H2b, the Foss and Laursen results might bepiretted as supportive of Prendergast’s
model. However, in the absence of this maintaassdimption their results leave open
the question of why the risk-incentives relatiopsini their models remains positive
(though not statistically significant in the mod#iat aggregate incentives and authority
from 4 categories to 2) even after controllingdetegation. One interpretation is that
alternative theories to Prendergast’s (that havkimg to do with delegation of authority)
play an important role in explaining the mixed mataf the empirical results in Table 1,
so that even after controlling for delegation aate@ risk-incentives relationship fails to
emerge. Another possible interpretation is thatrthture of the authority measure does
not allow a precise test of the implication of Rmeghst's model. The notion of the
fraction of workers at the firm “involved in theldgation of responsibility” is rather

vague and open to a variety of interpretations,iaisdunclear to what extent it captures
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thedegreeof authority over the range of tasks performvduich is the central idea in

Prendergast’s theory.

V. SUMMARY AND CONCLUSION

In this study we use a large, nationally represt@rg cross section of British
establishments, containing responses both fromeya@ and from multiple workers in
each establishment, to shed light on the four @ogdiquestions posed in the
Introduction. In answer to the first question, fimel a negative relationship between risk
and incentives as predicted by the standard prhegent model. On average, greater
turbulence in the market for the establishment’snrpeoduct or service is associated
with a lower probability of performance-related gaythe establishment as a whole. In
answer to the second and third questions, we fitdkace supporting a positive
relationship between performance-related pay aediégree of worker authority over the
range of tasks performed, and evidence supportpagdive relationship between risk
and the degree of worker authority. Both are kesuenptions of Prendergast’s (2002)
theory.

In answer to the fourth question, our results sagtfeat when measures of worker
authority are included in a risk-incentives modeé¢ evidence favoring a negative
relationship between risk and incentives strengthedince both key assumptions of
Prendergast’s theory are supported in the dateeliswits main testable implication, we
interpret the overall evidence in this empiricaittef his theory as supportive. The
evidence suggests that Prendergast’s theory éast part of the reason why a vast

empirical literature has failed to uncover the riegarelationship between risk and
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incentives that has been central to agency thewmydarly three decades. We conclude
with four comments.

First, while our results on the risk-incentivesdioff represent only one study in
a vast empirical literature that has found mixedience, we believe the breadth of our
sample (which is nationally representative of altiBh establishments) makes our results
particularly interesting. As seen in Table 1, whitany analyses of the risk-incentives
tradeoff have been conducted, the heavy focus &&s on a relatively small set of
worker groups, in particular groups that, it i tai say, are atypical. For example, while
the number of jobs held by either CEOs or shargmspis negligible, over half of the
studies in Table 1 focus on these two groups. gémeral point is that it is difficult to
know what relative weights to assign to the row3 alble 1 in forming an overall
evaluation. We think the present study, based lmoad and nationally representative
sample of establishments, contributes to formirghsan overall evaluation.

Second, an appealing feature of the analysis totlrarisk measure is less subject
to influence by agent behavior (and therefore eadogs) than the objective risk
measures that are frequently used in this liteeatiEindogeneity of empirical measures of
risk presents another obstacle, in addition tootiecited in the previous paragraph, that
hinders the extent to which the studies in Tabdard be used as the basis for forming an
overall evaluation of the empirical importance lué tisk-incentives tradeoff.

Third, we hope that our results will stimulate hat research in this area using
other data sets. Since we have focused only daiByridue to the strengths of the WERS
data for testing Prendergast’s theory, it wouldibeful for future tests to use data from

the United States and other countries. While wanctrule out the possibility that the
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empirical support of Prendergast’s model is spedtdfiBritain, we will be rather
surprised if this is confirmed in future work. \§ee nothing peculiar to Britain in the
fundamental workplace issues Prendergast’'s modieases, and we therefore expect
the empirical support for his model in Britain tengralize to data sets from other
countries. Furthermore, though our binary meastinecentive pay proved to be quite
informative, more detailed information concernirayhthe intensity of incentive pay
varies across organizations would also be intergsti

Finally, while we believe our results suggest fPandergast’s theory at least
partially explains why the empirical literature Hased to uncover a risk-incentives
tradeoff, this does not rule out that alternativeotries may also play a role. Our focus on
Prendergast’s theory in this analysis is drivegédér by the availability of an authority
measure that corresponds exactly to the notiousissrl by Prendergast. Though we
believe our evidence is supportive of Prendergaisésry, we do not see it as casting
doubt on the alternative models, and we see imyesstn of these alternatives as a

promising direction for future work with other datets.
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APPENDIX A
ALTERNATIVE MEASURES OF INCENTIVE PAY AND AUTHORITY

A potential drawback of our measure of incentivg igathat it refers to group
performance-related schemes as well as individesdbpmance-related schemes, whereas
the theory we address in this paper pertains twichehl performance-related schemes.
To explore this issue, we use some further infolonah the WERS employer survey. If
the respondent reports that performance-relatedspased at the establishment and that
“any non-managerial occupations [are] eligible’s tlespondent is then asked what
measures of performance are used to determinariberd of performance-related pay.
Respondents can list as many of the following rasps as they wish, in addition to
providing their own responses not on the list: “lhdividual performance / output”, “2 =
Group or team performance / output”, “3 = Workpkesed measures”, “4 =
Organisation-based measures”. The most commoomesps “1”, either alone or in
combination with other choices. Using this infotima we modify the binary
performance measure we have used throughout tigsamnalf an establishment reports
the use of performance-related pay but does naidec'l = Individual performance /
output” in its list of responses to the above goestwe reclassify the binary
performance pay measure for this observation fram@ The idea behind this
reclassification is to create a binary incentivg peeasure that equals one only if it can
be determined with certainty (abstracting from réipg and coding errors) that
performance-related pay is usaad at least some of it is based on individual
performance or output.

Two points are worth noting about this modified sweea. First, when the
respondent lists more than one answer to the questiwhat type of performance-
related scheme is used at the establishment, thaceway to discern the relative
importance of the responses listed. Second, bedhasjuestion is only asked if
performance-pay is used and “any non-managerialpatons [are] eligible”, if
performance pay is used at the establishment bobnemanagerial occupations are
eligible for it we have no information on what typeperformance pay is used. Thus, we
only have information on the type of performandated pay used for 357 of the 418
establishments that report the use of performaelegded pay. For the remaining 61
establishments we define the binary incentive meaas “1” even though in some of
these cases the performance-pay might not be loasiedividual performance / output.

The mean of the modified incentive pay measureliS1) as opposed to 0.196 for
the unmodified measure we use throughout the papeplicating all of our analysis in
the paper using the modified measure, we obtaiy siemilar results to those we report
here, and none of our conclusions change quakdstivAll of these results are available
upon request.

Although the measure of worker authority we useubghout the analysis exactly
matches the notion described in Prendergast (20@2¢lso consider some alternative
authority measures. These are measures of woid@eton over how tasks are
executed (as opposed to the range of tasks perfrnide questions are asked both of
the employer and of the workers, allowing us tostarct the following employer-
perceived and worker-perceived measures of aughavier how tasks are executed:
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Worker-Perceived Worker Authority Measures
AUTHORITY,on(W)1= 1 if the establishment’s modal worker respaosiae amount of
worker discretion over how tasks are executed améri or “a little”

= 0 otherwise
AUTHORITY;oW(W)2= 1 if the establishment’s modal worker respowsthé amount of
worker discretion over how tasks are executedas'&s’

= 0 otherwise
AUTHORITY;o(W)3= 1 if the establishment’s modal worker respowsthé amount of
worker discretion over how tasks are executed Ist"a

= 0 otherwise

Firm-Perceived Worker Authority Measures
AUTHORITY,ow(F)1 = 1 if firm-perceived worker discretion over hoasks are
executed is none” or “a little”

= 0 otherwise
AUTHORITY,ow(F)2 = 1 if firm-perceived worker discretion over hoasks are
executed is “some”

= 0 otherwise
AUTHORITY,owW(F)3 = 1 if firm-perceived worker discretion over hoasks are
executed is “a lot”

= 0 otherwise

The variable names include “(W)” or “(F)” to indteawhich worker authority measures
reflect worker perceptions and which reflect firergeptions. One difference between
the worker-perceived measures and the firm-perdeiveasures is that the question in
the employer survey pertains to the discretion ofkers in the establishment’s largest
occupational group, whereas the question from thiker survey is based on a random
sample of workers in the establishment. Thanishe employer survey the respondent
employer is asked to rate the level of worker aritjy@n the establishment’s “largest
occupational group” rather than in the establishrasra whole.

We experiment with different combinations of auttyocontrols (authority over
range of tasks performed, worker-perceived authorer how tasks are executed,
employer-perceived authority over how tasks areetesl). Results are displayed in
Table Al and reveal that the authority measuregtggests the strongest empirical
support for Prendergast’s theory is also the meathat best matches the notion of
authority discussed in his paper (namely authavigr the range of tasks performed).
That is, the risk coefficient decreases by the mdsn these particular authority
measures are included as controls.

The coefficients on the firm-perceived authorityasares often have the wrong
sign (negative) in Table Al, and a possible redsothis is that these variables measure
the degree of authority in the establishment’sdat@ccupational group rather than the
establishment as a whole. We might expect ththeildependent variable measured
incentive pay in the largest occupational groupeathan in the establishment as a
whole, the firm-perceived worker authority measuréght have positive effects. To test
this hypothesis, we first construct a dummy vagaddualing one if performance-related
pay is used in the establishment’s largest occapatigroup and zero otherwise. We
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then modify this binary incentives measure in thlemer described at the start of this
section (that is, we reclassify from “1” to “0” tlsdservations for which individual
performance/output isot used in awarding performance-related pay to waerkethe
largest occupational grouf) We make this modification because in this casetitally
matters, in the sense that support for Prendesggasitel is only found if the
modification is made. That is, without the modition the risk coefficient decreases
only trivially when authority controls are includedthe model. In contrast, as
mentioned earlier in the section, when the depengsrable is performance-related pay
in the establishment as a whole rather than itattggest occupational group, the test of
Prendzgrgast’s prediction yields very similar reswhether or not the modification is
made?

Results using performance-related pay (based anidl@l performance/output)
in the establishment’s largest occupational graepdasplayed in Table A2, with various
combinations of authority controls included. SeV@oints are worth noting. First, our
hypothesis that the firm-perceived measures of eoakithority would be positively
related to incentives if the incentive measuree(lite authority measure) is restricted to
the establishment’s largest occupational groupisgect. The firm-perceived worker
authority measures are now always positive andsstatly significant. Second, all of
the other authority measures are positive in @tdjations and frequently achieve
statistical significance. Third, as was the cas€able Al using incentive pay in the
establishment as a whole as the dependent vartaklauthority measure that suggests
the strongest empirical support for Prendergakéstty is also the measure that best
matches the notion of authority (namely authoritgrathe range of tasks performed)
discussed in his paper. Fourth, the risk coefiitcie negative and statistically significant
in all specifications, even in the absence of atyroontrols. The first column of the
table further strengthens support for the risk4ntives tradeoff implied by the standard
agency model (our first empirical question).

#2\We are able to make this reclassification unamtnigly for all 252 establishments that report the afs
performance-related pay in the establishment'sistrgccupational group. The reason is that eveungtin
the follow-up question (asking what output meassigsed for awarding performance-related pay) keas
only of establishments where some non-managerigters are eligible, it turns out that this criteriic

met for all 252 establishments.

% As seen in Table A1, for which the dependent \meiés performance-related pay in the establishrasnt
a whole, the risk coefficient decreases from -G3the first column to -0.37 in the last columr.inistead
we modify the dependent variable as describedesstdrt of this section, the risk coefficient deses

from -0.27 in the first column to -0.35 in the lastumn.
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APPENDIX B

FIRM CHARACTERISTICS USED AS CONTROL VARIABLES:

Single-Establishment Fimdummy variable that equals 1 if the establishniepither a
single independent establishment not belongingntdheer body, or the sole UK
establishment of a foreign organization and eq@alshe establishment is one of
a number of different establishments within a laganization

Establishment Sizéotal number of full time, part time, and tempgravorkers at the
establishment

Fraction of Part Time Workersiumber of part time workers at the establishnasr
fraction of establishment size

Temporary Workersdummy variable that equals 1 if there are tempoagency
employees working at the establishment at the @frike survey and equals O
otherwise

Fixed Term Workers Under One Yedummy variable that equals 1 if there are
employees who are working on a temporary basiswee ffixed-term contracts for
less than one year and equals O otherwise

Fixed Term Workers Over One Yedummy variable that equals 1 if there are
employees who have fixed term contracts for one geanore and equals 0
otherwise

Number of Recognized Union$otal number of recognized unions at the worgpla

100% Workers Unionizedummy variable that equals 1 if 100% of all enygles,
including managers, are covered by collective bangg either at this workplace
or at a higher level and equals 0 otherwise (engaeyerceived measure)

80-99% Workers Unionizedummy variable that equals 1 if 80-99% of all éogpes,
including managers, are covered by collective hangg either at this workplace
or at a higher level and equals 0 otherwise (engaegerceived measure)

60-79% Workers Unionizedummy variable that equals 1 if 60-79% of all éogpes,
including managers, are covered by collective hangg either at this workplace
or at a higher level and equals 0 otherwise (engaegerceived measure)

40-59% Workers Unionizedummy variable that equals 1 if 40-59% of all éogpes,
including managers, are covered by collective bangg either at this
workplace or at a higher level and equals O otreeemployee-perceived
measure)
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20-39% Workers Unionizedummy variable that equals 1 if 20-39% of all éogpes,
including managers, are covered by collective bangg either at this
workplace or at a higher level and equals O otreemployee-perceived
measure)

1-19% Workers Unionizedlummy variable that equals 1 if 1-19% of all eayges,
including managers, are covered by collective bangg either at this
workplace or at a higher level and equals O otreemployee-perceived
measure)

0% Workers Unionizeddlummy variable that equals 1 if 0% of all emplegeincluding
managers, are covered by collective bargainingedhthis workplace or at a
higher level and equals 0 otherwise (employee-perdemeasure)

Main Activity of Establishmentl. We produce goods or services for consumeng/e2
are a supplier of goods or services to other comgaB. We are a supplier of
goods or services to other parts of the organigabovhich we belong; 4. We do
not produce goods or provide services for saléenopen market; 5. This is an
administrative office only.

Single Product dummy variable that equals 1 if the establishnenoncentrated on one
product or service and O if it is concentrated ewvesal different products or
services

Private Sector Franchiselummy variable that equals 1 if the establishneatprivate
sector company and a franchise and equals 0 otberwi

Private Sector Non-franchisdummy variable that equals 1 if the establishneeat
private sector company but not a franchise andlequatherwise

Private Sector Publicly-Traded Franchistummy variable that equals 1 if the
establishment is a publicly-traded private sectot and a franchise and equals 0
otherwise

Private Sector Publicly-Traded Non-franchiseimmy variable that equals 1 if the
establishment is a publicly-traded private sectot lbut not a franchise and
equals 0 otherwise

Operation Over Five Yearsdummy variable that equals one if the workplaae been
operating at its present address for 5 years oenamd zero otherwise

Industry Controls (Manufacturing; Electricity, Gas, and Water; Gwaction; Wholesale
and Retail; Hotels and Restaurants; Transport amdr@unication; Financial
Services; Other Business Services; Public Admiaiisin; Education; Health;
Other Community Services)
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Table 1. Empirical Studies Testing the Relationsip between Risk and Incentives

Study Measure of Incentive Measure of Risk Worker Data Econometric Risk vs.
Pay or Firm Methodology Incentives
Type Result
CEOs:
Lambert & Equity and security Variance of equity CEOs Cross-section | Latent variable | (-)
Larcker market returns as a and security market of 370 U.S. structural
(1987) proportion of CEO returns firms equation model
cash compensation
Yermack Stock option awards to| Variance of returns tg CEOs Panel of nearly| Tobit 0)
(1995) CEO firm equity 6,000 CEO-
year
observations
from 792 public
us.
corporations
Bushman, Use of individual Variance of stock CEOs Panel of 1476 | OLS 0)
Indjejikian performance evaluation returns; Correlation firm-year
& Smith in CEO’s annual between accounting observations
(1996) incentive bonus and stock returns from 396 public
payment U.S. companies
Ittner, Relative weight placed| Time-series CEOs Cross-section | Cross-sectional | (0)
Larcker & on financial versus variability in median of 317 U.S. latent variable
Rajan (1997)| non-financial industry accounting firms regression
performance measureg returns; Correlation
in CEO’s annual bonus between firm
contract accounting returns
and stock market
returns
Garen Fraction of present Covariation of firm CEOs Cross-section | OLS 0)
(1998) value of corporate returns with the of 415 U.S.
income owned by CEO| market corporations
Aggarwal & | Pay-performance Dollar stock return The five Panel of 1,500 | Median )
Samwick sensitivity of top variance highest largest publicly | regression;
(1999) executives paid traded OLS with fixed
executives| companies in effects for each
the U.S. executive
Core & Total dollar value of Idiosyncratic risk, CEOs Panel of 6,214 | OLS on the (+)
Guay (1999) | equity compensation tg that is, variance of CEO-year pooled sample
CEO stock returns from observations
which market risk from non-
has been filtered out financial U.S.
firms
Conyon & Pay-performance Variance of CEOs Cross-section | OLS; Median +)
Murphy sensitivity of CEO shareholder returns of U.S. and regression
(2000) U.K. firms
Core & Pay-performance Percent stock return | CEOs Panel of 1,500 | OLS +)
Guay (2002) | sensitivity of top variance largest publicly
executives; Change in traded
the value of stock and companies in
option holdings the U.S. (same
as Aggarwal &
Samwick,
1999)
Aggarwal & | Pay-performance Dollar stock return CEOs Panel of 1,500 | Median )
Samwick sensitivity of top variance largest publicly | regression;
(2002) executives traded Fixed effects
companies in
the U.S. (same
as Aggarwal &
Samwick,
1999)
Mengistae & | CEO pay sensitivity Variance of CEO CEOs 10-year panel | OLS; Fixed O]
Xu (2004) (annual salary + bonus) performance as of 400 Chinese | effects
captured by the ratio state-owned
of operating profits to| enterprises
total sales
Shi (2005) Pay-performance Variance of industty 6EQO | Panel of over OLS; Median (+)
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sensitivity of CEO stock returns; 2500 publicly regression
Variance of percent traded U.S.
change in industry firms
sales
SHARECROPPING:
Rao (1971) Frequency of renting asVariance of farm Rice and | Three-year Correlations; (+)
opposed to profits tobacco panel of 104 oLS
sharecropping of farms| farmers in | farms from 7
in India India rice-producing
villages and
three tobacco-
producing
villages
Allen & Frequency of Midwest| Variation of crop Farmers Cross-section | Multinomial (+)
Lueck farms rented on a yield per acre in of farms in Logit
(1992) cropshare basis as Midweste | Nebraska and
opposed to a cash-rent rn United | South Dakota
basis States
Ackerberg & | Whether farm is rented| Type of crop Farmers | Historical data | IV (+)
Botticini on a fixed-rent contract in on agricultural
(2002) or a share contract Renaissan| contracts
ce between
Tuscany | landlords and
tenants in early
Rennaisance
Tuscany
FRANCHISES:
Norton Percentage of Demand variability Establish | Cross-section | OLS; 2SLS +)
(1988) establishments that arg in the state ments in of U.S.
franchise holders in the the state | establishments
state in the
restaurants,
refreshment
places and
motels
industries that
have both
franchise and
non-franchise
operations
Lafontaine Franchise royalty rate; | Average proportion | Businesse| Cross-section | Tobit (+)
(1992) Franchise fee; of discontinued S across of 548 U.S.
Proportion of branches| outlets in the sector | sectors franchisors
franchised across sectors
Martin Fraction of company Sales risk Company| Panel of Weighted least | (+)
(1998) outlets in the industry outlets companies from| squares
that are company- 18 franchising
owned industries
OTHER WORKER GROUPS:
Anderson & | Use of a direct sales Expected deviation | Firmsin Cross-section Logit (0)
Schmittlein | force as opposed to between forecast and the of 16
(1984) sales representatives | actual sales; Noise in| electronic | recognized
measuring the result§ componen| electronic
of salespersons ts industry | component
equitably manufacturers
in the U.S.
Kawasaki & | Proportion of the firm's| Variance in the Japanese | Aggregated \Y )
McMillan profit the subcontractor] subcontractor's subcontra | industry cross-
(1987) receives from the firm | production costs ctors section of
Japanese
subcontractos
John & Fixed salary as a Noise in assessing Firms in Cross-section | OLS 0)
Weitz percentage of the sales the worker’'s the of 161 U.S.
(1989) worker's total performance; manufactu| manufacturing
compensation Uncertainty faced by | ring sector| firms whose
salespeople sales exceed
$50 million
Leffler & Payment per tree as Variance of the value| Timber Private timber | Logit (+)
Rucker opposed to lump-sum | of the lumber tract loggers sales contracts
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(1991) payment by the logger in North
to the timber tract Carolina
owner
Coughlan & | Ratio of salary to total | Variance of the Sales Cross-section | Double-limit (0)
Narasimahan| pay of the sales workel number of calls it workers of 286 U.S. Tobit
(1992) takes to close a sale firms with sales
workers
Oyer & Option plans offered to| Firm stock volatility; | Employee | Cross-section Logit +)
Schaefer employee’s other than | Industry stock snotin of 1,000
(2004) top executives volatility the top publicly traded
10% of U.S. firms
the firm's
managem
ent ranks
Nagar Proportion of pay Volatility in Branch Cross-section 2SLS ©)
(2002) comprised of bonuses | earnings; Bank managers | of 100 retail
growth U.S. banks
Adams Whether establishment Whether Manufact | Cross-section Probit )
(2005) offers profit-related pay| establishment uring of 166 British
or employee share produces multiple workers manufacturing
ownership products; Whether establishments
establishment has
achieved a quality
standard; Whether
the current state of
the market is
growing, declining,
or turbulent
Foss & Percentage of workers| Level of novelty of Manufact | Cross section off Ordered Probit; | (+)
Laursen at firm who receive innovations at firm; | uring and | 993 Danish Bivariate Probit
(2005) pay-for-performance Firm’s perceived non- firms surveyed
change in level of manufactu| in 1996
competition; ring
Variance of workers
profitability within
industry
Gibbs, Bonuses Extent to which Auto Survey of 326 | Tobit O]
Merchant, performance measurg dealership | auto dealerships
Van der reflects factors managers
Stede & beyond manager’'s
Vargus control; Extent to
(2006) which performance
measure reflects
manager’s overall
performance
Wulf (2006) | Pay-performance Firm risk defined as | Division 1986-1999 Fixed Effects )
sensitivity of division standard deviation of| managers | panel of over
managers firm sales growth; 250 publicly
Division risk defined traded U.S.
as standard deviation firms

of division sales
growth
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TABLE 2: Descriptive Statistics

Mean Standard Error
Basic Firm Characteristics:
Risk 0.218 0.020
Single-Establishment Firm 0.350 0.024
Fixed Term Workers Over One Year 0.140 0.016
Fixed Term Workers Under One Year 0.233 0.018
Operation Over Five Years 0.899 0.014
Main Activity of Establishment 0.686 0.022
Temporary Workers 0.193 0.017
Establishment Size 0.062 0.003
Fraction of Part Time Workers 309.931 15.364
Number of Recognized Unions 0.637 0.046
100% Workers Unionized 0.236 0.020
80-99% Workers Unionized 0.045 0.007
60-79% Workers Unionized 0.035 0.008
40-59% Workers Unionized 0.018 0.007
20-39% Workers Unionized 0.007 0.004
1-19% Workers Unionized 0.016 0.005
0% Workers Unionized 0.644 0.022
Firm Ownership:
Private Sector Publicly-Traded Non-franchise 0.016 0.005
Private Sector Publicly-Traded Franchise 0.329 2.02
Private Sector Non-franchise 0.027 0.009
Private Sector Franchise 0.469 0.024
I ndustry:
Manufacturing 0.166 0.019
Electricity, Gas, and Water 0.002 0.001
Construction 0.041 0.009
Wholesale and Retail 0.235 0.022
Hotels and Restaurants 0.088 0.013
Transport and Communication 0.048 0.010
Financial Services 0.039 0.008
Other Business Services 0.115 0.015
Public Administration 0.020 0.006
Education 0.098 0.014
Health 0.110 0.015
Other Community Services 0.038 0.008
Largest Occupational Group at Workplace:
Managers and Administrators 0.006 0.003
Professional Occupations 0.099 0.013
Associate Professional and Technical Operationg 580.0 0.010
Clerical and Secretarial Occupations 0.145 0.017
Craft and Skilled Service Occupations 0.132 0.017
Personal and Protective Service Occupations 0.170 .0180
Sales Occupations 0.162 0.019
Plant and Machine Operatives 0.138 0.017
Other Occupations 0.092 0.013
| ncentive Pay:
Performance Pay 0.196 0.019
Worker Authority:
Authorityl 0.078 0.016
Authority2 0.078 0.015
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Authority3 0.526 0.027
Authority4 0.317 0.025
AUTHORITY gance(W)1 0.157 0.020
AUTHORITY gance(W)2 0.526 0.027
AUTHORITY gance(W)3 0.317 0.025
AUTHORITY pow(W)1 0.032 0.011
AUTHORITY pow(W)2 0.307 0.025
AUTHORITY pow(W)3 0.660 0.025
AUTHORITY pow(F)1 0.281 0.020
AUTHORITY pow(F)2 0.441 0.024
AUTHORITY pow(F)3 0.278 0.023
Sample Size = 1590

Note: Tabulations are for the 1590 establishmientise trading sector for which data on both rigkl &ncentives are
non-missing and excluding those establishmentsiiipadministration. Some of the above statistiesbased on a
smaller sample, however, due to missing values.
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TABLE 3: Evidence of a Tradeoff Between Risk andricentives

Dependent Variable:
I ndependent Variables: Performance Pay
Risk -0.264*
(0.180)
Single-Establishment Firm 0.013
(0.167)
Fixed Term Workers Over One Year -0.057
(0.246)
Fixed Term Workers Under One Year 0.211
(0.153)
Private Sector Publicly-Traded Non- 0.258
franchise (0.479)
Private Sector Publicly-Traded Franchise -0.091
(0.370)
Private Sector Non-franchise 0.374
(0.612)
Private Sector Franchise -0.492
(0.391)
Operation Over Five Years 0.233
(0.210)
Main Activity of Establishment 0.429**
(0.174)
Temporary Workers 0.090
(0.150)
Establishment Size 0.183
(0.120)
Fraction of Part Time Workers -0.001**
(0.000)
Number of Recognized Unions 0.089
(0.072)
100% Workers Unionized -0.358
(0.241)
80-99% Workers Unionized -0.232
(0.209)
60-79% Workers Unionized -0.027
(0.229)
40-59% Workers Unionized -0.547
(0.354)
20-39% Workers Unionized 0.180
(0.531)
1-19% Workers Unionized -0.872
(0.539)
Constant -0.307
(0.480)
Industry Controls YES
Sample Size 1546

Note: Results are estimated coefficients fromabipy with standard errors in parentheses. *arid ***
Denote statistical significance at the 10%, 5%, Htdlevels, respectively, using a one-tailed test f
Risk and two-tailed tests for all other covariates.
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Table 4: Relationship Between Incentive Pay and Whker Authority

Dependent Variable:

I ndependent Variables:

Performance Pay

Authority2 -0.138
(0.388)
Authority3 0.003
(0.293)
Authority4 0.556**
(0.309)
Single-Establishment Firm 0.035
(0.185)
Fixed Term Workers Over One Year -0.022
(0.253)
Fixed Term Workers Under One Year 0.072
(0.168)
Private Sector Publicly-Traded Non- 0.302
Franchise (0.576)
Private Sector Publicly-Traded Franchise -0.188
(0.436)
Private Sector Non-franchise 0.245
(0.681)
Private Sector Franchise -0.645
(0.445)
Operation Over Five Years 0.372*
(0.209)
Main Activity of Establishment 0.337*
(0.191)
Temporary Workers 0.160
(0.157)
Establishment Size 0.287
(0.183)
Fraction of Part Time Workers -0.001
(0.000)
Number of Recognized Workers 0.059
(0.072)
100% Workers Unionized -0.313
(0.258)
80-99% Workers Unionized -0.138
(0.224)
60-79% Workers Unionized 0.016
(0.289)
40-59% Workers Unionized -0.400
(0.348)
20-39% Workers Unionized -0.118
(0.573)
1-19% Workers Unionized -0.933
(0.651)
Industry Controls YES
Constant -0.544
(0.611)
Sample Size 1245

Note: Results are estimated coefficients fromadbipr with standard errors in parentheses. *affg ***
denote statistical significance at the 10%, 5%, Hidevels, respectively, based on a one-tailedfoes
Authority2, Authority3 and Authority4nd two-tailed tests for all other covariates.




Table 5: Relationship Between Changes in Incentivieay
and Worker Authority

Dependent Variable:
I ndependent Variables: APerformance Pay;
AAuthority, 0.290**
(0.130)
AAuthority; 0.757***
(0.189)
Single-Establishment Firm -0.286*
(0.164)
Fixed Term Workers Over One Year -0.007
(0.193)
Fixed Term Workers Under One Year 0.010
(0.147)
Private Sector Publicly-Traded Non- 0.487
Franchise (0.394)
Private Sector Publicly-Traded Franchise 0.428
(0.347)
Private Sector Non-franchise -0.040
(0.500)
Private Sector Franchise 0.229
(0.356)
Main Activity of Establishment 0.042
(0.166)
Temporary Workers 0.063
(0.118)
Establishment Size 0.085
(0.080)
Fraction of Part Time Workers -0.000
(0.000)
Number of Recognized Workers -0.069
(0.072)
100% Workers Unionized -0.145
(0.187)
80-99% Workers Unionized -0.333
(0.260)
60-79% Workers Unionized 0.089
(0.236)
40-59% Workers Unionized -0.419
(0.383)
20-39% Workers Unionized 0.122
(0.400)
1-19% Workers Unionized 0.491
(0.369)
Industry Controls YES
Cutoff 1 0.198
(0.393)
Cutoff 2 1.111
(0.410)
Sample Size 1378

Note: Results are estimated coefficients fromabipy with standard errors in parentheses.
* ** and *** denote significance at the 10%, 5%nd 1% levels, respectively.
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Table 6: Relationship Between Worker Authority andRisk

Dependent Variable:
I ndependent Variables: Authority
Risk 0.341**
(0.153)
Single-Establishment Firm 0.042
(0.179)
Fixed Term Workers Over One Year 0.033
(0.163)
Fixed Term Workers Under One Year 0.098
(0.123)
Private Sector Publicly-Traded Non- 0.596*
Franchise (0.362)
Private Sector Publicly-Traded Franchise 1.035***
(0.257)
Private Sector Non-franchise 1.319***
(0.450)
Private Sector Franchise 0.913***
(0.284)
Operation Over Five Years 0.163
(0.189)
Main Activity of Establishment -0.043
(0.179)
Temporary Workers -0.133
(0.146)
Establishment Size -0.051
(0.081)
Fraction of Part Time Workers -0.001
(0.000)
Number of Recognized Workers 0.001
(0.052)
100% Workers Unionized 0.411**
(0.147)
80-99% Workers Unionized -0.020
(0.222)
60-79% Workers Unionized 0.295
(0.332)
40-59% Workers Unionized 0.019
(0.340)
20-39% Workers Unionized 2.080
(0.593)
1-19% Workers Unionized 0.136***
(0.332)
Industry Controls YES
Cutoff 1 -0.367
(0.432)
Cutoff 2 0.076
(0.421)
Cutoff3 1.706
(0.414)
Sample Size 1245

Note: Results are estimated coefficients fromme@d probit, with standard errors in
parentheses. *, ** and *** denote significanceta 10%, 5%, and 1% levels, respectively,
based on a one-tailed test for Risk, but two-tatiéests for all other covariates.
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TABLE 7: Testing the Main Prediction of Prendergast(2002)

Dependent Variable:
I ndependent Performance Pay
Variables:
Risk -0.303* -0.381*
(0.205) (0.214)
Authority?2 . 0.049
(0.473)
Authority3 . 0.185
(0.386)
Authority4 . 0.753**
(0.424)
Firm Controls YES YES
Sample Size 1245 1245

Note: Results are estimated coefficients from pnolodels, with standard errors in

parentheses. Firm controls are those listed ineTab* and ** denote statistical
significance at the 10% and 5% levels, respectiyedged on one-tailed tests.

TABLE 8: Testing the Main Prediction of Prendergas (2002)

Dependent Variable:

I ndependent Variables:

Performance Pay

1) 2) 3) (4)
Risk -0.303* -0.376** | -0.303** | -0.354*
(0.204) (0.217) (0.077) (0.217)
AUTHORITY rance(W)2 . 0.081 . 0.752
(0.236) (1.179)
AUTHORITY rance(W)3 . 0.665*** . 0.954*
(0.263) (0.521)
Firm Controls YES YES YES YES
F} 0 0 0.095*** 0.291
(0.038) (0.517)
Sample Size 1245 1245 1245 1245
Log Likelihood -1674.76 -1657.76 -1673.01 -1657.4

10

Note: Results are parameter estimates from a Einedus-equations model in which the authorityaldes are treated as
endogenous. Standard errors are in parenthes#s.*** indicate statistical significance at thE0%, 5% and 1% levels,
respectively, based on one-tailed tests. Colunarsdl2 impose = 0, and columns 1 and 3 impdse= B3 = 0.
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