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Performance Measurement and Incentive Intensity?

This study addresses the factors that determine the intensity of pay for performance
schemes. The results indicate that the use of individual and group incentives boost intensity,
whereas plant or firm pay for performance do not seem to affect the variable of interest. In
addition, the adoption of measures of results, such as productivity or quality, has a significant
positive effect on intensity. On the contrary, measures of human resource management
outcomes, subjective measures and financial measures are not significant or have a negative
effect on the intensity of pay for performance.
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Introduction

Performance measurement is a key issue both irbdlse agency model and in subsequent theoretical
extensions (for a review of theoretical work se®, gxample, Gibbons and Waldman, 1999; Prendergast,
1999; or Raith, 2008). More specifically, incentiheory establishes that the optimal intensitynaentives
(that is, the proportion that variable pay représen total compensation) depends on the propedies
performance measures. For example, a body of seancludes that the design of incentives shoeld b
based on the informativeness principle. Accordiongthis principle any (costless) measure that adds
information about workers' effort should be usedompensation contraéts

In the last few years, empirical work has addreskednfluence of performance measurement on ingent
intensity (see Zenger and Marshall, 2000; Bowerts \éan Lent, 2006; Gibbs et al., 2009; Kauhanen and
Napari, 2012, among others). Despite the advan@ery these recent studies, empirical work on this
issue is still scarce, and much remains to be ¢éshabout how the decision to implement low or high
powered incentives is made. Consequently, it i stit clear how organizations actually design tthei
incentive schemes. In addition, the way incentiaes implemented does not always match the theatetic
predictions, as occurs with the informativenesegple previously mentioned (see Raith, 2008).

One of the main difficulties faced by the study the determinants of incentive intensity is the latk
comprehensive data on how organizations actuakjgdetheir incentive systems. As a consequencek wor
on the topic present certain limitations. For exemgome authors include the number of performance
measures as a determinant of intensity, but theyatl@onsider the influence of specific measurastanir
properties (see Zenger and Marshall, 2000). Otiades into account only certain properties of perfance
measures, such as risk and distortion (see BowedsVan Lent, 2006). Certain analyses focus on the
examination of case studies (see for example Géblas., 2009), while others do not make in-deptiists

of the implications of performance measuremenirfoentive intensity. For example, Kauhanen and Napa
(2012) have extensive information about performaneasures and measurement levels, but they onlg foc
on the descriptive analysis of such information.

Our aim here is to complement this empirical redeaand examine the influence that performance
measurement exerts on the intensity of incentivesrder to do so, we address two specific questibirst,

we examine how the measurement level influencemninee intensity. The choice of the measuremerdllev
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is one of the relevant dimensions employers haveotsider when designing their incentive schemes (s
Baker, 2002). As Zenger and Marshall (2000) suggedtvidual and collective incentives have diffete
properties in terms of noise, distortion, and othtributes. For example, the adoption of grouplant
incentives could help to solve potential problemnshsas distorted behavior by the worker. Consedyemne
expect to find differences in the intensity of intiees depending on the organizational level ofgrenance
measurement.

Second, we take into account a broad set of measmcet examine their influence on intensity for wdlial
incentives, group incentives, and plant or firmeintives. Many studies on the topic analyze moraugag
categories such as financial and non-financial omess(see Ittner and Larcker, 2002). In this wotk, main
aim is to consider a set of indicators that compnsively represents the measurement options alailab
employers. We think that our group of measuresutaptthe specific attributes of the measuremerntgs®
with precision. Consequently, we are able to cauy a detailed analysis of the determinants ofntice
intensity. As we have already mentioned, we perfthis analysis for the three different measurenerdls
available to organizations: individual group andmnplor firm. We are not aware of previous work that
analyses the relationship between performance merasat and incentive intensity in such an exhaestiv
way. Since the design of incentives at differemele may be driven by different forces, we go g $tether

in the study of the practice and examine the detenmmts of incentive intensity from a comprehensive
perspective.

The analysis is based on a unique data set th&inerextensive information on the provision ofentives

in manufacturing establishments. More specificatlyncludes data about the use of pay for perforrea
(from now on, PfP), and about the use of PfP measat individual Ipdividual PfB, group Group PfB
and plant or firmPlant or Firm PfB levels. Regarding incentive intensity, the d&jaorts on the proportion
of total pay that depends on performance for edBhsPheme. In addition, it specifies which measiares
used to determine performance, and contain infoomatbout a set of 11 indicators. To our knowledge,
data set constitutes a unique source of informadlmwut the relationship between PfP intensity deduse

of performance measures at the three broad levelgiah PfP can be implemented.

In order to study this relationship, our empiricifategy is as follows. First, we classify perfonoa

measures into four categorid®esults Categoryhuman resource managem@iRM) Outcomes Category,
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Subjective Categonand Financial Category Then, we characterize each category in termsiva f
properties:Noise,Controllable Riskimpact on Firm ValugDistortion andManipulability. In addition, we
describe the properties bidividual PfP, Group PfRand Plant or Firm PfP Once we have completed our
characterization of performance measures and Pihses, we perform OLS regressions of the deterrtsinan
of incentive intensity.

Our findings show that results measures are the aomsmon indicators of performance. In our samitie,
intensity of incentives increases with the uséndividual PfPandGroup PfR On the contrary, there is no
significant effect ofPlant or Firm PfPuse on the variable of interest. The use ofRbeults Categorglso
has a positive effect on the intensity of incergive

The remainder of the paper is organized as foll®extion 2 describes the factors that, accordintp¢o
theory, determine the intensity of incentives. Bec8 deals with the level of performance measuregraad
its relationship with intensity. In Section 4, weadyze the indicators used to measure performandeleeir
properties. The next section describes the datasset in this study, and Section 6 presents thdtsesf the

empirical analysis. In the last section we drawsaenclusions.

The determinants of incentive intensity

From the literature on incentive provision and parfance measure properties, we compile a set tirfac
that may influence incentive intensity. We begin dxamining the agency model, which is the classic
framework for understanding the provision of indegd in organizations (see Gibbons and Waldman9)199
The central point of this model is the tradeoffvmstn risk and incentives. The maximization probfem
determining the optimal bonus rate concludes thainsity is negatively related to the agent’s askrsion,

to the uncertainty in the production process arttiéaate at which the marginal cost of effort @ages. This
framework reveals a relevant influence on incentitensity for the purposes of our study: noise.ewwh
noise is high, the principal should increase wage®mpensate workers for the risk they are exptséske
Prendergast, 1999). From these ideas, we identifgenas the first relevant determinant of incentive
intensity. More precisely, agency theory predictslecrease of incentive intensity when noise in the
production process is high.

The recent literature on incentive intensity madedistinction between uncontrollable and contradaisk
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(see Gibbs et al., 2009 and Kauhanen and Napdr2; 20nong others). On the one hand, uncontrolliagie
refers to noise, that is, those environmental factbat workers are unable to control. On the ottaard,
controllable risk refers to the actions a worken take to respond to risk, which depend on the etsk
specific knowledge or her private information ($&hanen and Napari, 2012). In other words, thisofa
alludes to the extent workers can respond to umiogyt (see Gibbs et al., 2009). The relevance of
distinguishing between the two types of risk liegheir influence on incentive intensity. In theegence of
controllable risk, incentives are useful becausy timotivate workers to use their private informatighen
changes in the environment occur. Therefore, cthalie risk should foster incentive intensity inder to
enhance workers to act in the organization’s bestest.

Another extension to the basic agency model thaséful for the purposes of our analysis is thappsed

by Baker (1992). This author pointed out the défere between the worker’s measured performancéhand
worker’s total contribution to firm value, whicheaassumed to be the same in the baseline modeairding

to this model, if measured performance is highlgredated with firm value, the principal should sétong
incentives (high intensity). On the contrary, a l@agsociation between measured performance and
organizational value renders low incentives optintansequently, think between measured performance
and firm value should be a relevant determinanbhoéntive intensity. For example, the connectiotwieen
workers’ performance and firm value varies betwpdss, since certain positions have a higher impact
organizational value than others. Ortin-Angel amthS-Fumas (1998) show that this impact becomes les
straightforward as we move down the organizatidnetarchy, decreasing from top executives to middle
managers. Hence, the intensity of incentives shbalthigher for those jobs whose performance hadgha h
influence on firm value.

The literature on incentive provision also makeferance to the idea of distortion (see Kauhanen and
Napari, 2012) or dysfunctional behavior (Prenddrgb899). The problem of distortion emerges when th
principal rewards the wrong behavior (see Holmstaomd Milgrom, 1991; Baker, 1992). This problem is
particularly prevalent when multitasking is presdeading agents to focus on some tasks more than o
others. For example, rewarding volume may incergiwvorkers to put relevant dimensions of perforreanc
such as quality or cooperation with other workasige. As Baker et al. (1994) pointed out, “firnes ghat

they pay for”. Consequently, incentives should beefully designed in order to limit the occurrerafe
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dysfunctional behavior. Regarding the size of \@deapay, the possibility of distortion should dirisim
intensity.

Finally, incentive provision may suffer from a phkeim of manipulation of performance measures. This
problem emerges when workers scam the incentivensehincreasing their performance ratings without
improving organizational value (see Gibbs et a009. For example, they can manipulate performance
standards concerning production time or volume. uhe presence of information asymmetries, ithhig
be difficult for the principal to verify these stdards and set optimal incentives. Manipulation daalso
occur when subjective measures of performance sed in incentive schemes. In this case, the agagt m
bias the measurement process, thus earning the davioe superior (see Prendergast, 1999). Consdlgue
potential manipulability should be negatively ctated with incentive intensity. Table 1 summarizee

effects of all the factors described on the intigrsd incentives.

[TABLE 1 HERE]

The Organizational Level of Performance Measurement

A necessary condition for the use of pay for penfamce is the existence of measured performance (see
Prendergast, 1999). Therefore, one of the firaleissorganizations face when designing compensation
schemes concerns the measurement level (see BAKE). In some cases, output is easily measured in
individual terms, which enhances the use of schehageward individual performance. When perforogan
measurement at the individual level is difficult amstly, collective measures may be used. As Zeagdr
Marshall (2000) point out, the adoption of collgetincentive schemes allows organizations to peidh-
powered incentives when individual schemes arécdiffto use. Collective incentives could help tidigate
potential problems such as distorted behavior leywhrker. In addition, the combination of individiaend
collective incentives may bring the design of irteess closer to its optimal configuration in a firm

In this paper, we consider the use of the threeldeat which performance can be measuidedividual PfR
Group PfR andPlant or Firm PfP More precisely, we make an attempt to assess@dtie three schemes

in terms of the degree dfoise Controllable RiskImpact on Firm ValugDistortion andManipulability. At

this point, it is worth noticing that rating eacftentive type in terms of the aforementioned factemot an



easy task. However, this classification is eastecdnstruct in relative terms, that is, by desogbthe
properties of each incentive scheme in relatioéoothers.

RegardingNoise we expect that it increases with the level offgrenance measurement. As Zenger and
Marshall (2000) point out, it is more difficult fahe employee to control performance measuredgit hi
organizational levels in relation to performanceedmined at low levels. In collective incentive entes,
performance depends on the actions taken by allbreesrof the group. Furthermore, collective incesgiv
are implemented in settings where teamwork and@@dion are required (see Jirjahn, 2002). Thes&ingr
environments are characterized by the existendatefdependencies between workers, a wider vagéty
tasks and, in general, more complex and uncertaik wettings. Hence, due to the complexity existmg
these environments, workers are subject to riskesiheir compensation depends on factors theyrsblel

to control (see Baker, 2002). Overall, the degréeumcontrollable uncertainty should increase from
Individual PfP(lower Noisg to Plan or Firm PfP(higherNoise).

As we have previously mentione@pntrollable Riskshould foster incentive intensity. Our intuitian that
the workers’ scope of action when facing uncenaisthigher if performance is measured at the iiddial
level. On the contrary, a measure of collectivdqrerance, either at group, plant or firm level, elegs on
the specific knowledge and private information ofiltiple agents. Consequently, the set of actions an
individual worker can take to respond to uncerttoations should be lower in comparison to indird
incentive schemes. To sum up, we expect the dejfi@€entrollable Risko be higher in individual incentive
schemes than in group or plant schemes.

Another relevant factor in the evaluation of theensity of optimal incentives is tHmpact on Firm Valug
i.e. the impact of measured performance on thediguoals. If this relationship is weak, incentiggsuld be
low powered (Gibbons and Waldman, 1999). Regardivey measurement level, we presume that the
relationship between measured performance andothigitoution to firm value increases frdmdividual PfP

to Plant or Firm PfP Intuitively, when aspects such as the volumerotipction or its quality are measured
at the plant or firm level, these measures are ad gepresentation of firm value. On the contrary,
measurements of volume or quality at the individera¢| have a lower impact on organizational value.

As regardsDistortion, the use of group incentive schemes may help tigaté dysfunctional behavior

responses. In particular, collective incentives megluce specific problems associated with the use o
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individual measures of performance. For examplamteork and cooperation frequently help to improve
performance. However, individual rewards reduceemiwes to cooperate (see Baker, 2002). This
dysfunctional behavior could be alleviated if cotiee incentives are introduced. Similarly, the oéeay
linked to plant or firm results may help to avoittdrtions associated with the provision of indidl
incentives. Overall, our idea is tHaistortion decreases froimdividual PfPto Plant or Firm PfR

Finally, we expect the problem dflanipulability of performance measures to vary with the level of
measurement. This problem arises when workersadkantage of information asymmetries to increase th
performance ratings without improving firm valuee\&nticipate that the ability of a worker to margbel
game a measure will decrease from individual ingestto collective schemes. For example, it isezdsr a
worker to manipulate volume standards when prodocis measured individually. However, if collective
incentives are used, it becomes implausible thakeve can game these standards, or manipulatethay o
dimension of performance. All these ideas concerrtime determinants of incentive intensity and the

measurement level are summarized in the followdtdet

[TABLE 2 HERE]

According to this tablelndividual PfP presents good properties in termsNifise and Controllable Risk
Plant or Firm PfP have a highedimpact on Firm Valug as well as low levels obDistortion and
Manipulability. Finally, Group PfPis at the center of our ranking regarding the fw@perties. This
characterization of PfP schemes makes it diffitoldraw conclusions about their influence on initgns
Overall, Plant or Firm PfPdisplay better properties thamdividual PfP However, it may also be true that
employers give more importance to some charadterige.g. reducing noise problems) than others. The
empirical analysis will shed more light on the tielaship between the measurement level and inaentiv

intensity.

Properties of Performance Measures
In this section, we characterize a set of perfomaaneasures in terms of their degre&loise Controllable

Risk Impact on Firm ValugDistortion and Manipulability. A performance measure is an indicator, either
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guantitative or qualitative, that evaluates empésy@utcomes. We group performance measures into fo
categoriesResults CategoryHRM Outcomes Categarpubjective Categorgnd Financial Category In
order to construct this classification, we drawtba work by Heneman et al. (1999). According tosthe
authors, results measures are in an intermediai¢@igroregarding both controllability and the limkth the
firm's value. In relation to these measures, HRNcomes (in the terminology used by Heneman et al.,
behavioral measures), have a higher motivationlalevbecause workers can control them to a greanext
On the other hand, financial measures are morelgioslated to the firm’'s value, but workers haweyo
limited control over them. In addition to theseeth factors we incorporate subjective indicat&sbjective
Category in our classification. We think this categoryvi®rth considering when grouping performance
measures. On the one hand, subjective measuresdily used by organizations because they helphaes
the deficiencies in objective measurement, suclthaspresence of noise (see Bol and Smith, 2011). In
addition, subjective measures display differentpproes from the other categories, since they weol
discretion and judgment by supervisors. Hence, 8teuld be included in an independent category when
performing the empirical analysis. Thesults Categoryncludes the following measureBroductivity,
Volumeand Quality. The HRM Outcomes CategomgonsidersAbsenteeismPunctuality and Injuries. The
Subjective CategoryncludesSubjective EvaluatignCustomer Satisfactioand External Evaluation The
Financial Categorycomprisedrofitability andCost Savings

The literature on performance measurement hasdenesl other classifications besides the one weampl
in this study. Among the most frequently used wel fihe distinction between financial and non-finahc
measures, that between broad and narrow measuleEtveeen input and output measures (for a review of
different classification schemes see, for examiplieer and Larcker, 2002). However, we considet tha
choice of the four different categories mentionedai more exhaustive representation of measurement
options. Instead of focusing on comparing two broshsurement schemes (financial vs. non-finaneial,
input vs. output) we go a step further and comphee effects on incentive intensity of four differen
categories of performance dimensions. Hence, veédabhe limitations associated with the use of more
vague classification schemes, such as the failuractount for characteristics like the specificiéines
(productivity, absenteeism, customer satisfactaa,) that the measure accounts for (see IttneLantker,

2002). In what follows, we describe the propertésach category of measures.
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Noise

Focusing on the first property, theesults Categoryprovides some sources dfoise that should be
considered when designing incentive schemes. Measwrch aRroductivity, Volumeor Quality depend on
uncontrollable factors to a certain extent. Fomepd, they are influenced by technology. The prtigitg

of an employee also depends on the results ofamplles or the decisions taken by superiors. Ontther o
hand, the measures included in #ieM Outcomes Categompay be beneficial to reduce potential sources
of Noise in performance measurement. When incentives asedban aspects such as absenteeism,
punctuality or injuries, for which a lower level ahcontrollable risk is involved, the problem lbise
becomes less prevalent.

Measures included in th&ubjective Categoryare claimed to provide a comprehensive picture of
performance (see Prendergast, 1999). Since thebamed on assessments of multiple dimensions, these
measures reducBloise in the evaluation process. More precisely, onethef main reasons for using
subjective measures is the risk associated witbctlvp indicators (Baker, 1994). This idea is dtsied by

Bol and Smith (2011). By means of an experimengés¢hauthors show that supervisors use subjective
measures to compensate for the deficiencies inctige measurement and, in particular, to offset the
negative effects caused by uncontrollable fact@snsequently, we conclude that the introduction of
subjective evaluation mitigat®&iseproblems in incentive contracts.

Finally, measures belonging to tf@nancial Category such asProfitability or Cost Savingsare highly
exposed to factors outside the worker's scope. &wdds and Van Lent (2007) suggest, indicators sisch
profits are more dependent on exogenous factors ba-financial measures and, consequently, they ar
noisier. These authors state that “the primary tioncof disaggregated and nonfinancial measure® is
reduce the noise in aggregated financial measukFes”example, financial measures may be influermed
uncertainty in the environment, driven by factassrsas regulatory decisions that affect competitarby
economic conditions. They also depend on the figasisions such as investment, on which the wdnker
little or no influence. The limited control of teorker hinders the motivational value of such meesiisee

Heneman et al. 1999), thus affecting the interdithe optimal incentive scheme.
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Controllable Risk

RegardingControllable Risk Heneman et al. (1999) place tResults Categorin an intermediate position
in comparison with other categories. In particulais claimed that workers have high control orrerasures
such asProductivity or Volume As Ittner and Larcker (2002) point out, non-fineth measures such as
Productivity “are better at signalling the actions workers tale to improve overall performance and at
isolating the contribution of particular workersamtivities”. Consequently, workers are informedwchow
they should behave to improve performance, and ¢heyexert control over the actions leading to mtige
increases.

As Heneman et al. (1999) also describe, employaaseasily control behavioral measures. In factséhe
measures are more controllable by workers thanrdélse of the criteria, since they can determine with
precision their outcomes regarding, for examplesenteeisnor Punctuality Overall, when employees
clearly understand how their actions influence cengation, the degree Gbntrollable Riskncreases.
Subjective evaluation commonly accounts for différelimensions of a worker’'s job, ranging from
collaboration with other employees to the relatiopswith clients (see Jirjahn and Poutsma, 2018)oA
these aspects are controllable by workers, so loogld expect the degree G@bntrollable Risko be higher

in relation to other measure categories. HowewerStubjective Categoryvolves judgement and discretion
by the person who performs the appraisal. Henagethre aspects of the process workers are urable t
control. Overall, we consider thfeubjective Categoryo display a high degree @ontrollable Risk not
forgetting that they may be subject to certaindexchot controlled by employees.

Regarding thd=inancial Category production employees hardly exert any controlraneasures such as
Profitability or Cost Savinggwe only include production workers in the anaysiOther workers, such as
top managers, have higher control over these messurhis characteristic reduces the degree of
Controllable Riskdisplayed by financial measures in relation to régults, HRM outcomes and subjective

indicators.

Impact on Firm Value
Another relevant factor concerning incentive intgns the measure dimpact on Firm ValueLooking at

the Results Categorytheir impact is high in comparison with other fpemance criteria. For example,
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improvements in workers’ productivity will eventlyalhave an impact on organizational performance.
However, the correlation between the two varialde®t perfect, since overall performance is a globsult
that depends on many aspects (Heneman et al.,.199@Results Categorfocuses on particular activities
(such as/olumeor Quality) and, consequently, they do not entirely accoonafi the dimensions relevant to
determining global performance.

On the contrary, the contribution to firm's objeets is blurred when it comes to tihRM Outcomes
Category Despite the validity of these measures as ingnisito motivate workers, they are only weakly
related to organizational performance. HRM outcomash asPunctuality or Absenteeisnare very task-
specific, so they only reflect a narrow set of vk actions. Hence, thdimpact on Firm Valueshould be
lower in comparison with other categories of inttica that represent a broader set of activitigaditand
Larcker, 2002).

When management uses evaluation systems basee periteptions of a supervisor, customers, or extern
agencies, it is difficult to interpret their ratsyn terms of organisational performance. For exantpere is

no direct link between subjective perceptions diabmration between employees, or the quality &dtrens
with customers, and organisational performance. él@y on many occasions supervisors are able to
provide assessments that represent firm value enxerately than certain objective measures. As Bake
al. (1994) point out, when objective criteria aificllt to determine, subjective evaluations mayprove
the measurement of workers’ contribution to firniueg even if such subjective criteria are impetfect
TheFinancial Categoryadds a broad set of variables and actions, adoguiar a variety of dimensions of a
worker’s performance. Consequently, it representgartzational performance more accurately than
measures of results or HRM outcomes, which areomemr and more task specific as we have already
described. Therefore, any incentive scheme that tigeFinancial Category links compensation tdfithes

value with more precision than schemes based @r ttpe of indicators (Gibbons and Waldman, 1999).

Distortion
The presence obistortion, that is, rewarding the wrong behavior, is alseel@vant factor influencing
incentive intensity (see Holmstron and Milgrom, 198aker, 1992). ThResults Categorgnay enhance an

undesired allocation of effort across tasks. Mgrecdically, when workers perform various activitjehey
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may put more effort into the activity that mostlirghces their compensation. This problem is likelarise

if measures of results are used in compensatiotramis. For example, when the size of incentivexedds

on the number of units produced by workers, they tmatemped to ignor@uality. However, it is worth
noticing that the problem dbistortion could be avoided or mitigated if several indicatof results are
combined, so that different dimensions of perforoeaare rewarded.

TheHRM Outcomes Categosglso focuses on the deployment of specific taslectvities. Consequently, it
can induce distortionary behavior, leading workerput relevant actions aside. However, we infat the
degree ofDistortion is lower in comparison to the use of tResults Categoryln order to support this
argument, we draw from Holsmtrom and Milgrom (19%nd assume total effort is constant and should be
allocated to different tasks. When activities ambstitutes (such as quality and quantity), ageatge ho
choose how to distribute effort. However, this peobis less likely to arise if activities are complentary.
Hence, workers may work on improving several HHR&dators at the same time, suchPamctualityand
Absenteeisnirhen,Distortionis less likely to appear.

In order to solve or mitigate distortionary behayithe theory on incentive provision suggests tbe of
subjective assessments substituting or complengerbjective measures (see Baker et al., 1994). The
Subjective Categorgllows managers to account for different dimensioha worker’s job, thus limiting the
focus of workers on particular actions. Hence,rthelusion in incentive schemes could reduce ttoblem

of Distortion. Similarly, the fact that th&inancial Categorydoes not reward particular tasks leaves less
scope forDistortion. As we have already mentioned, financial indicatprovide aggregate measures of
performance. The idea is similar to the one preskfdr theSubjective Categoryn both cases, measures

represent a broad picture of workers’ performamdech avoids workers emphasizing only particulak&

Manipulability

Since workers possess asymmetric information altbeir results, they can manipulate performance
standards concerning production time or volume, indight be difficult for managers to verify these
standards. Hence, the employer has to take intouatdhat the use of incentive schemes based on the
Results Categoris subject to manipulation. On the other hand ntleasures included in ti#RM Outcomes

Categoryare based on particular tasks. Due to the spigi6€these measures, they can be easily controlle
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by a supervisor. Therefore, it is not likely thatwarker can use asymmetric information to bias ¢hes
dimensions of performance. Hence, we anticipateNtaipulability is not an important issue in indicators
of HRM outcomes.

Despite the virtues of using subjective measuresdentive schemes, the adoption of these measurest
exempt from potential problems. Specifically, theee what Prendergast (1999) calls “rent-seeking
activities”. This problem concerns any actions vesskcan take to influence the ratings given by sipars.

In other words, workers who want to win the favértleeir superiors could play with incentive schemes
based on th&ubjective CategoryThis idea supports the concept of potential malaipn by workers in
subjective evaluation. Regarding tR@ancial Category non-managerial workers, like blue-collar ones,
have little specific potential to determine outcenseich a$rofitability or Cost SavingsConsequently, we
infer the degree d¥lanipulability of these measures is low in relation to othergmies such as results and
subjective measures.

Table 3 summarizes all the ideas presented belawdascribes the four categories of measures instefm
their degree oNoise Controllable RiskImpact on Firm ValugDistortion and Manipulability. In order to
construct this table, and as we have previouslytioeed, we focus on the comparison of each categbry
measures with the rest of groups. However, we tthitkprocedure does not compromise the purpostgof
study. On the contrary, our final objective is tmrpare the incentive intensity associated withdifferent

alternatives of performance measurement availabdenployers.

[TABLE 3 HERE]

From the examination of this table, it is not e&syome to definitive conclusions about the relalip
between the categories of measures we have dedimbdéhcentive intensity. Each category has itmgties
and weaknesses in terms of the properties desanlttées study. However, one interesting conclusian be
drawn from the analysis developed in this sectifith the exception oDistortion, the use of th&esults
Categorydoes not display what the theory considers “badperties in terms of the factors that affect
intensity. As we hypothesized, the levels Nbise Controllable Risk Impact on Firm Value and

Manipulability are all moderate for results measures. On theamgntheHRM OutcomesSubjectiveand
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Financial Categorieglisplay one or more properties that, accordintpéory, should lead to a low incentive
intensity. Then, it is possible that the use ofResults Categorgromotes incentive intensity. However, it is
also true that other categories present betteractaistics than result measures in terms of certai
properties. For example, tik@nancial Categoryhas, in relative terms, a higimpact on Firm Valugand it
ranks low in terms dDistortion andManipulation The empirical analysis will shed light on thessuies.

As a final remark, one should bear in mind thatemive schemes may include several measures of a
particular category. For exampRroductivitymay be combined witlolumeor Quality measures. This is a
relevant issue when analyzing incentive intensigcause some of the problems of a category of mesasu
might be solved if several indicators are jointtypiemented. According to the Informativeness Ppiagia
compensation contract should include all measuras firovide information about workers’ performance.
However, it has been shown that this principle s observed in many firms (Prendergast, 1999; Raith
2008). In relation to this idea, Zenger and Mairsk2000) hypothesize that increasing the number of
indicators in group incentives generates problearsofganizations, such as an inefficient allocatadn
workers’ effort across several tasks. In orderwoic such problems, managers might decide to dserea
incentive intensity as the number of indicatorgéases. However, the authors do not find empisapport

for this idea.

Data and Variables

The data were collected through personal intervieiils managers in Spanish manufacturing plants @a@h

or more employees, and represent a unique souliodoofation about a range of human resource esti

in Spanish firms. Information was gathered at tltevel, as this is the unit at which decisiah®ut the
implementation of the HRM practices of interest taken. Furthermore, we expected knowledge of the
issues included in the questionnaire to be greatgrlant level and, as a consequence, believedidte
obtained would be more reliable.

The process of development of the database wadlaw$. Once we defined the objectives and scopmiof
study, we conducted a thorough examination of iteeature related to our purpose in order to pryper
design the questionnaire. With the information gedkd, members of the research group and the firm in

charge of the fieldwork jointly drew up a first éiraf the questionnaire. We pre-tested the questioe in
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nine plants and then modified it in several waysdme up with the final version.

Most of the information on HRM refers exclusivetylilue-collar workers, that is, workers involvededtly

in the production process. The reason for regstgcthe analysis to this category of employees & th
existence of a range of different internal laborkets with different features within the same orgation.
Limiting the study to manual workers makes compearssacross establishments easier.

The data were drawn from personal interviews witle @f the managers at the plant. We thought that
guestions should be addressed to the general maoage the human resource manager. In practice we
interviewed the human resource manager most frelyuefhe range of potential survey respondents
comprised all Spanish manufacturing establishmeénéd had 50 or more employees in 2005. After
stratification by sector, size, and location, wedi2005 data from the Spanish Central Directorfiohs
(Directorio Central de Empresas, DIRCE) of the $gaMNational Statistics Institute (Instituto Nacabmle
Estadistica, INE) to make a random selection ofkpiarces.

The interviews with managers who agreed to respormlir questionnaire were performed by professgonal
with specialized training in computer-assisted ghtme interviews (CATI). The establishments werst fi
approached by letter or email, indicating the gadilthe survey and including a copy of the questare.

We contacted a total of 2,933 establishments asceffort yielded 1,001 valid interviews. This fimraumber

of interviews matched expectations regarding the sf the data set, representing a response rate Tfo.

The data set contains exhaustive information atfmutise of PfP, which enables an in-depth anabfdiise
practice. Specifically, the questionnaire inquirgldout the use of general PfP, as well as about thre
particular schemedndividual PfB Group PfR andFirm or Plant PfR Regarding incentive intensity, the
data informs on the proportion of total pay thapeeds on performance. In addition, it specifies the
proportion of pay that depends on individual perfance, on group performance, and on plant or firm
performance. In additions, questionnaire resporsdemtre asked about the use of 11 measures of
performance:Productivity, Volume, Quality, Absenteeism, Pundialnjuries, Subjective Evaluation,
Customer Satisfaction, External Evaluation, Prdfitdly and Cost SavingsThe database specifies whether
each of these measures is usethdividual PfR, in Group PfPand inPlant or Firm PfR

As we have already described, we construct a €@leetsbn of measures consisting of four different

categories. TheResults Categoryincludes measures dProductivity Volume and Quality. The HRM
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Outcomes Categoryefers toAbsenteeisinPunctuality and Injuries. The Subjective Categorgonsiders
Subjective Evaluation, Customer Satisfactsord External Evaluation The Financial Categorycomprises
Profitability andCost Savings

Finally, the analysis includes a set of four coistrdhe first is the variabl8ize which is measured as the
number of employees in the establishment (see ZergeMarshall, 2000). This variable takes a medunes
of 188.01 and a standard deviation of 467.87. EHoersd one ig\ge which represents the number of years
the plant has been in operation (see Heywood ajahdj 2014). The mean value Afeis 44.89, and its
standard deviation equals 29.37. In the regressiatysis, we include the logarithms of both theeQind
Age variables to avoid the influence of extremeugalMultinational is a dichotomous variable that takes
value one if the firm has foreign ownership (segwiteod and Jirjahn, 2014). It takes a mean valu@.2f,
and a standard deviation of 0.41. Finallsade Unioncaptures the influence of trade unions in the tpkamd
takes values from one (low influence) to five (higfluence), (see Barth et al., 2008). The meanealf

Trade Unionis 2.91, and the standard deviation equals 1.15.

Results

Preliminary Analysis

Before performing the regression analysis, we eranthe incidence of PfP schemes and performance
measures in detail. Regarding the use of PfP scheBBel5 per cent of the plants in our sample tapsing
PfP. As for the adoption of each particular schemdiyidual PfPis the most widespread (33.57 per cent of
plants), followed byGroup PfP(20.58 per cent) arfdlant or Firm PfP(16.18 per cent).

Table 4 shows the incidence of performance measutesfirst column represents the frequency of fglan
that adopt each measure for at least one incentiieme (individual, group, or plant or firm). Thiner
three columns include frequencies for each pagrcgcheme. In the first column, we observe that
Productivityis the most widespread measure in our sample (8&8as), followed byQuality (197 plants),
Volume(128 plants), andbsenteeisnfl01 plants). At the lower end of the classifimatwe find Customer
Satisfaction(20 plants),Cost Savingq15 plants) andexternal Evaluation(12 plants), which are only

implemented ifPlant or Firm PfPis used.
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[TABLE 4 HERE]

Regardinglindividual PfP (column 2), the most common indicators of perfaroeareProductivity (256)
andQuality (121). Looking at th&éiHRR Outcomes Categorthe use ofAbsenteeismpredominates over the
implementation ofPunctualityand Injuries. Finally, Subjective Evaluatioms adopted in 45 plants, that is,
13.68 per cent of establishments usingividual PfP. As far asGroup PfPis concerned, the results
reproduce the pattern described for individual imises.ProductivityandQuality are the preferred measures
in this particular scheme, whereldanctualityis the less widespread indicator. However, wheranayze
the results foPlant or Firm PfR some differences emerge in relation to the otlverincentive schemes.
This might be explained by the fact that there isigher number of measures available to firms. Agai
Productivityleads the ranking (around 50 per cent of plabig)jt is used with a lower frequency compared
to Individual PfPandGroup PfR The use of this measure is followed closelyPoyfitability (35 per cent of
plants), the most common indicator of tieancial Category

Table 5 displays the number of performance measyr@scentive scheme. In the three schemes, arbalfid
of the plants in the sample use only one measwvden 21 and 26 per cent of establishments impieme
two measures in their incentive schemes, and thesssures are only adopted by approximately 19 grar ¢
of plants. Eight per cent of employers make uséoof different measures iRlant or Firm PfR but this
percentage is even lower lindividual PfPandGroup PfR The percentage of plants including five or more
measures is almost negligible. Overall, the redulffable 5 show that, despite the variety of panfance

measures available, most employers base theirdh#trees on one or two measures only.

[TABLE 5 HERE]

Table 6 depicts the incidence of each categoryedgures. More precisely, the table shows the nuanebr
percentage of plants using at least one measute afategory. In the first column, we see that @&per
cent of the sampled plants use Results Categoryindividual PfP and Group PfPschemes match this

pattern. FoPlant or Firm PfR the percentage is lower but still noteworthy: @5 cent of plants with this
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scheme adopt at least one results measure. Thedseemst popular category of measuresigividual PfP
andGroup PfPis theHRM Outcomes Categarut the frequencies are far below those obseirvéioe first
category: 22 per cent in individual incentives &&lin group incentivesPlant or Firm PfP displays a
different picture: the use of measures inFmeancial Categoryis more widespread than the use of measures
in the HRM Outcomes Categarpeing used in 38 per cent of the plants. Forttinee PfP schemes, the

measures in thBubjective Categorgome last, although they are more frequeitlant or Firm PfR

[TABLE 6 HERE]

Table 7 displays the number of categories in ompda of establishments. We observe that, for al th
incentive schemes, more than 60 per cent of plasésonly one category of measures. This figure is
considerably high fotndividual PfR, with 77.51 per cent of plants using only one gatg of measures.
Between 17 per centndividual PfP and 28 per centP{ant of Firm PfB of plants use two categories of
measures. The use of three categories is restictadsmall percentage of organizations, ranginghf6.5

per cent to 6.5 per cent. Finally, only three pemtof the total number of plants in the samplel@mnt

measures of the four categories.

[TABLE 7 HERE]

The number of performance measures per catega@iehidwn in Table 8. In thResults Categorya
significant proportion of establishments use mdw@ntone measure (approximately 45 per cent of glant
This figure is similar for thédRM Outcomes Categgryhereas it decreases significantly when it cotoes
the Subjectiveand Financial Categories Regarding the two latter categories, more tharp@0 cent of

establishments use only one performance measure.

[TABLE 8 HERE]
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Regression Results

We now focus on examining the results concernimgititensity of incentives. PfP represents, on ayera
18.49 per cent of total pay in our sample of plafhte intensity of PfP decreases fromdividual PfP(17.36
percent of total pay) tGroup PfP(16.08) andPlant or Firm PfP(11.86).

Table 9 depicts OLS estimations of the total intgnsf PfP. The table presents five regression nmadsach
including a different set of explanatory variabl@he five models add the group of controls we have
previously described: the size of the plant, its,aghether it belongs to a foreign company, andrtfieence
of trade unions Model 1 focuses on the analysis of how the measent level affects incentive intensity.
The coefficients for botindividual PfPandGroup PfPare positive and highly significant. Hence, acauogd
to our estimations, the adoption of any of thedwswes promotes incentive intensity. The magnitddee
coefficient is slightly higher foGroup PfR On the contrary, the use Bfant or Firm PfPdoes not seem to

exert any significant influence on intensity.

[TABLE 9 HERE]

Model 2 includes the 11 performance measures asarefpry variables in the estimated equation.
ProductivityandCost Savingsre the only measures with a positive and sigmifieffect on the strength of
incentives. On the other hand, there are four nreaghat display negative coefficients. In paraeutwo of

the measures belonging to tHBRM Outcomes Categopxert a negative effect on PfP intensijasenteeism
andInjuries. In addition, the use dixternal Evaluatioras a subjective measure of performance also reduce
intensity according to our estimations. FinaRypfitability emerges as a negative determinant of incentive
intensity in our sample of plants.

In the third model, the regressors are the fouegmies of measures defined in the third sectidresé
variables represent whether at least one measutieecfategory is used to determine performance.tWha
does the empirical analysis reveal about the effette categories of indicators? Only Results Category
emerges as a significant predictor of incentiveenstty, and it displays a positive sign. The ottieee
categories of measures have negative coefficidnisthey are not statistically significant. As wavh

already described, this outcome could be explaimethe moderate properties of tResults Categoryin
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addition, the problems associated with the use asfiqular measures of thResults Categorycan be
mitigated or eliminated if other indicators withttee properties are added. As Table 8 revealsyr@fiiant
proportion of establishments use more than one unead results, whereas this frequency is lowertber
categories.

In Model 4, both the three PfP schemes and theetfopnance measures are included. Regarding the
measurement level, this estimation reproduces ekelts of Model 1: a positive and significant effe€
Individual PfP and Group PfP on incentive intensity, and no significant effaft Plant or Firm PfPR
Regarding the performance measures, the findingslao similar to those obtained in the second inode
The main differences conceiroductivity which is no longer a significant predictor ofé@nsity, and
Subjective Evaluatignwhich is now negatively correlated with the val&aof interest. Finally, Model 5
includes the PfP schemes and the four categorieariables. For the first set of regressors, tiselte are no
different than the ones described in the previoodets. Regarding the second set, Results Categorias

a positive incidence on incentive intensity. Thegmitude of this effect is, however, smaller thaa tine
obtained in Model 2. Again, the inclusion ldHRR OutcomesSubjectiveor Financial Categoriesloes not
contribute to explaining the strength of PfP.

Table 10 presents OLS estimations of incentivensitg for Individual PfP, Group PfPandPlant or Firm
PfP. For each scheme, we estimate two regression sadil a different set of predictor variables. Tinst
contains the 11 performance measures individualhgereas the second considers categories of measures
The first model offers evidence supporting theuefice of several measureslodividual PfPintensity. In
particular, intensity increases whemoductivity is used as an indicator of workers’ performance.tfe
contrary, it decreases when the incentive scherbassd orinjuries or Subjective EvaluatiarAccording to
Model 2, the intensity ofndividual PfPincreases if at least one measure of results pteimented. On the

contrary, the use @ubjective Evaluatioaxerts the opposite effect on the magnitude offtfiP scheme.

[TABLE 10 HERE]

The results concernin@roup PfPshow that our sets of regressors are limited vetemmpting to explain the

intensity of this incentive scheme. Model 3 sholaat intensity is only related to the useRafnctualityand
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Injuries. The first measure correlates positively with thependent variable, whereas the second exerts a
negative effect. The results of Model 4 are eveor@o since none of the three categories of meadore
which there are observations seem to exert anyanfle orGroup PfPintensity.

The last two models concern the intensityPtdint or Firm PfR If we look at the influence of particular
measures (Model 5), bothbsenteeisnand Profitability emerge as negative determinants of intensity. In
contrast,Cost Savingpromotes the strength of this scheme of incentiwéth a coefficient of significant
magnitude. Finally, Model 6 illustrates the pogtimpact of th&Results Categorgn intensity, matching the
results obtained for total intensity as wellladividual PfPintensity. But in contrast with these models, the
use of at least one measure of iffeM Outcomesategory is negatively and significantly relatedPtant or

Firm PfP intensity

Conclusions

In this study, we have examined the impact of tleasarement level and the measures used to determine
performance on PfP intensity. In order to do sohaee analyzed both the three measurement levelthan
four measure categories in terms of the five priggthat the literature on incentives identifissraportant
determinants of intensity. The study makes usenoéxhaustive data-set that contains informatiothat
plant level about the use of 11 performance meaduorthree PfP schemdsidividual PfP, Group PfR and
Plant or Firm PfR In addition, we have information on the totakimity of PfP in each plant, as well as on
the intensity of the three PfP schemes. To our kedge, our data-set constitutes a unique source of
information about PfP intensity and the use of geenfance measures at the three broad levels at \i#fieh
can be implemented.

The analysis of the data reveals interesting pattef performance measurement by employers. Results
measures are, by far, the most widely used in aopge of firms. More specifically, a high numberRfP
schemes are based on indicator®fductivityandQuality. Profitability is also a popular measureRant

or Firm PfP. Due to the scarcity of similar data, it is diffitto compare these results with those of other
studies. For example, from the analysis of the Gdnan for Alternative Reward Strategies Researatad
(see McAdams and Hawk 1994), Ittner and LarckeDZ2@ve find that 52 per cent of firms use accountin

measures, 48 per cent use quality measures, apd@b5rent adopt productivity measures (each platie
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sample may use more than one performance meaklgial) a sample of Finnish companies, Kauhanen and
Napari (2012) observe that profitability is the giweninant measure for blue collar workers, followsd
guality and productivity. However, it is notewortthat these studies refer to plants in various strikes, and
consider a mixture of schemes that cover variedarorgtional units, from the entire company to
subsidiaries, divisions, departments, small teatts,

In addition, our data reveals thatividual PfPis the most common scheme, followed®soup PfPand,
finally, Plant or Firm PfR Around fifty per cent of firms use only one mea&sof performance in their PfP
schemes, and the adoption of more than three mesaguvery infrequent (around 10 per cent of firms)
Hence, despite the variety of indicators availaleleployers prefer to focus on very few criteria whe
designing their incentive schemes. As we have djreaentioned, the most popular measures are thase t
belong to theResults Categorylhese findings suggest that the Informativeneswiple, the idea that any
measure that adds information to incentive scheshesld be used, is not supported by our analygtserO
studies have drawn different conclusions. For examigauhanen and Napari (2012) find that incentive
schemes for blue-collar workers use, on average,dferformance measures.

According to our estimation, the scheme that hasgtteatest impact on intensity is the one that caés
present significant problems regarding any of tfaperties considered, that Syoup PfR The adoption of
Individual PfP also promotes incentive intensity. On the contrdrgre is no significant effect éflant or
Firm PfP use on the intensity of incentives. These resutgest that, when designing incentive schemes,
managers give more weight to those schemes thate&tbiseand display high levels @@ontrollable Risk
(Individual PfP versus those schemes generahitogseand reducingControllable RiskPlant or Firm PfB.
According to theory, the effectiveness of colleetRfP schemes depends on their intensity (see Zange
Marshall, 2000). In our sample, the adoptiorPtdnt or Firm PfPdoes not seem to be linked to the use of
high powered incentives, so this may limit thefeefiveness for increasing workers’ efforts, attiragc more
able workers and, consequently, enhancing orgamiedtperformance. This result is also relevantaoee
Plant or Firm PfP display good properties in terms of thémpact on Firm Valug Distortion and
Manipulability.

With the exception oGroup PfR the use of at least one measure ofRkeults Categorgromotes incentive

intensity in all the schemes analyzed. The remginategories of measures are either not significahtve

24



a negative effect on the magnitude of incentives.we have already described, tResults Category
displays moderate levels dfoise Controllable Risk Impact on Firm Valugand Manipulability. On the
contrary, theHRM OutcomesSubjectiveandFinancial Categoriegpresent problems regarding some of the
properties. A plausible interpretation of our fings is that employers choose performance measoags t
display, on average, good characteristics whengukigh-powered incentive schemes. These results are
related to those obtained in Gibbs et al. (2009 wonclude that “the more than a measure is flaaleig

any of these dimensions (noise, controllable riB&tortion and manipulation), the less weight igegi to

that measure for explicit incentives”.

Our study reflects certain caveats such as thdsent to the use of cross-section survey dataddiition,
since most theoretical insights refer to the weigjiten to performance measures, it would be istigrg to
develop data sets containing such informationhig $tudy, as in Kauhanen and Napari (2012), Hvedrad.
(2009), and Ittner and Larcker (2002), we only obsevhether a measure is used or not in an inaentiv
scheme. Another limitation of this work is that have developed our own characterization of measemem
levels and categories of measures, but we canmettlyi determine their properties. Despite these
limitations, our results support the idea that thtensity of PfP is significantly related to the ywa
performance is measured. We hope this work seovkinch further empirical research on the topnd
develop new theoretical insights on the relatignshétween performance measurement and incentive

intensity.
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Notes

1. For a more detailed description of the Informate&nPrinciple, see Holmstrom (1979).

2. The results of the control variables are not digpll in the table, but they are available fromabthors

upon request.
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Tables

Table 1. Measure Properties and I ncentive I ntensity

Property

Incentive I ntensity

Noise

Controllable Risk
Impact on Firm Value
Distortion

Manipulability

+

Table 2. M easure Properties and M easurement L evel

Level
Property o )
Individual Group  Plant/Firm
Noise Low Medium High
Controllable Risk High Medium Low
Impact on Firm Value Low Medium High
Distortion High Medium Low
Manipulability High Medium Low
Table 3. Properties of Categories of M easures
Categories
Property Results Category HRM Outcomes Subjective Financial
Productivity Category Category Category*
Volume Absenteeism Subijective Profitability
Quality Punctuality Evaluation Cost savings
Injuries Customer
Satisfaction
External
Evaluatiort
Noise Medium Low Low High
Controllable Risk Medium High Medium Low
Impact on Firm Value Medium Low Medium High
Distortion High Medium Low Low
Manipulability Medium Low High Low

NOTE: *Only used in plant or firm incentive programs



Table 4. Use of Perfor mance M easures

Perfor mance Plants with any Plants with Plants with Plants with
M easure PfP scheme Individual PfP Group PfP Plant or Firm
PfP
Productivity 380 256 159 82
78.03% 77.81% 78.71% 52.90%
Volume 128 67 51 35
26.28% 20.36% 25.25% 22.58%
Quality 197 121 76 44
40.45% 36.78% 37.62% 28.39%
Absenteeism 101 56 45 29
20.74% 17.02% 22.28% 18.71%
Punctuality 59 38 20 15
12.11% 11.55% 9.90% 9.68%
Injuries 48 21 21 23
9.86% 6.38% 10.40% 14.84%
Subjective 68 45 28 17
13.96% 13.68% 13.82% 10.97%
Customer Satisfaction 20 n.a. n.a. 20
4.59% 12.90%
External Evaluation 12 n.a. n.a. 12
2.75% 7.74%
Profitability* 54 n.a. n.a. 54
12.39% 34.84%
Cost Savings 15 n.a. n.a. 15
3.44% 9.68%
Number of 487 329 202 155
Observations

NOTE: *Only used in plant or firm incentive programs
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Table 5. Number of Performance M easures

Number of Perfor mance Plants with I ndividual Plants with Plants with
M easures PfP Group PfP Plant or Firm
PfP
1 186 98 80
56.53% 48.51% 51.61%
2 74 53 33
22.49% 26.24% 21.29%
3 40 32 16
12.16% 15.84% 10.32%
4 14 7 13
4.26% 3.47% 8.39%
5 5 4 3
1.52% 1.98% 1.94%
6 1 4 3
0.30% 1.98% 1.94%
7 9 4 0
2.74% 1.98% 0.00%
8 n.a. n.a. 1
0.65%
9 n.a n.a. 1
0.65%
10 n.a. n.a. 5
3.23%
11 n.a. n.a. 0
0.00%
Number of Observations 329 202 155
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Table 6. Categories of Performance Measures

Categories Plants with any Plants with Plants with Plants with
PfP scheme Individual PfP Group PfP Plant or Firm
PfP

Results Category 448 303 191 101

91.99% 92.10% 94.55% 65.16%
HRM Outcomes 131 73 57 44
Category 26.90% 22.19% 28.22% 28.39%
Subjective Category 87 45 28 39

17.86% 13.68% 13.86% 25.16%
Financial Category 59 n.a. n.a. 59

11.92% 38.06%
Number of 487 329 202 155
Observations

NOTE: The Results CategoryncludesProductivity, Volume and Quality; the HRM Outcomes Categomynicludes AbsenteeisinPunctuality and
Injuries; the Subjective CategorincludesSubjective EvaluatigrCustomer Satisfactioand External Evaluationthe Financial Categoryincludes

Profitability andCost Savings

Table 7. Number of Categories

Number of Plantswith Plantswith Plantswith Plantswith
Categories any PfP Individual Group PfP Plant or
scheme PfP Firm PfP
One Category 321 255 140 93
65.91% 77.51% 69.31% 60.00%
Two Categories 108 56 50 44
22.18% 17.02% 24.75% 28.39%
Three Categories 44 18 12 10
9.03% 5.47% 5.94% 6.45%
Four Categories 14 n.a. n.a. 8
2.87% 5.16%
Number of 487 329 202 155
Observations
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Table 8. Number of Performance M easures per Categories

Number of M easures Results HRM Subjective Financial
Category Outcomes Category Category
Category

1 248 74 62 49
55.36% 56.49% 83.78% 83.05%

2 143 37 11 10
31.92% 28.24% 14.86% 16.95%

3 57 20 1 n.a.
12.72% 15.27% 1.35%

Number of 448 131 74 59

Observations

NOTE: The Results Categoryncludes Productivity, Volume and Quality; the HRM Outcomes Categoriyncludes AbsenteeismPunctuality and
Injuries; the Subjective CategorincludesSubjective EvaluatignCustomer Satisfactioand External Evaluationthe Financial Categoryincludes

Profitability andCost Savings
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Table 9. Deter minants of PfP Intensity, OL S Regressions

Variable Model 1 Model 2 Model 3 Model 4 Model 5
Constant 14.453** 16.838* 12.438* 11.889 10.119
(6.975) (1.577) (6.994) (7.310) (7.386)
Individual PfF 4. 723%** - - 5.578*** 4.873%**
(1.701) (1.800) (2.701)
Group PfP 5.482*** - - 6.494*** 5.307***
(1.589) (1.950) (1.660)
Plant or Firm -1.220 - - 1.393 .226
PfP (1.670) (2.071) (2.067)
Productivity - 2.888* - 1.430 -
(1.577) (1.559)
Volume - A47 - 0.310 -
(1.541) (1.557)
Quality - 2.250 - 2.044 -
(1.563) (1.542)
Absenteeis - -3.403** - -3.546** -
(1.640) (1.709)
Punctuality - 3.093 - 3.476 -
(2.382) (2.388)
Injuries - -5.,185%** - -6.196%*** -
(1.191) (1.969)
Subjective - -1.389 - -3.776** -
(2.013) (2.907)
Customer - -.307 - .829 -
Satisfaction (3.591) (3.980)
External - -10.532*** - -10.699*** -
Evaluatior (3.993) (3.254)
Profitability - -3.386** - -3.685* -
(1.670) (2.120)
Cost Savings - 15.303** - 16.304** -
(6.639) (6.923)
Results Catego - - 8.132%** - 4.910**
(2.040) (2.701)
HRM Outcome - - -1.686 - -1.874
Category (1.662) (1.680)
Subjective - - -.605 - -2.077
Category (1.811) (1.786)
Financial - - -1.199 - -.412
Category (2.082) (2.456)
Controls Yes Yes Yes Yes Yes
R? 0.06 0.11 0.06 0.14 0.08
F 7.80%** 4,67%** 5.41%** 5.50*** 6.37***
N 456 394 449 394 447
NOTES:

**p < 0.01, **p < 0.05, *p < 0.10.
The Results CategorincludesProductivity Volumeand Quality; the HRM Outcomes CategoincludesAbsenteeisiriPunctualityand Injuries; the
Subjective CategorincludesSubjective EvaluatigrCustomer Satisfactioand External Evaluationthe Financial CategoryincludesProfitability

andCost Savings
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Table 10. Deter minants of PfP Intensity by Scheme, OL S Regressions

Individual PfP Group PfP Plant or Firm PfP
Variable Model 1 Model 2 Model 3 Model 4 Model 5 W& 6
Constant 9.620 9.272 30.804*** 30.804** 9.913 4.562
(7.607) (7.419) (10.103) (12.118) (9.219) (9.194)
Productivity 3.261* - -1.428 - -.175 -
(2.907) (2.372) (2.877)
Volume 3.383 - 116 - .090 -
(2.620) (2.244) (2.378)
Quality 2.714 - 2.892 - 2.467 -
(2.701) (2.160) (3.688)
Absenteeism -574 - -.390 - -4.565* -
(2.578) (3.083) (2.727)
Punctuality 2.857 - 9.142* - 2.252 -
(3.412) (4.707) (3.148)
Injuries -7.349** - -6.903** - -2.143 -
(2.837) (3.395) (2.702)
Subjective -4.360** - -3.809 - -.083 -
(2.085) (3.207) (3.334)
Customer - - - - -3.435 -
Satisfaction (3.496)
External - - - - -3.553 -
Evaluation (4.349)
Profitability - - - - -3.709* -
(2.213)
Cost Savings - - - - 11.999** -
(6.479)
Results - 4.747%** - .234 - 3.973*
Category (1.682) (5.219) (2.307)
HRM Outcome - -.284 - -.628 - -3.471*
Category (2.177) (2.651) (1.990)
Subijective - -3.616** - -1.985 - 1.050
Category (1.739) (2.749) (2.227)
Financial - - - - - -.491
Category (2.183)
Controls Yes Yes Yes Yes Yes Yes
R? 0.10 0.07 0.08 0.03 0.13 0.08
F 4,95%*=* 7.00%** 1.91* 1.07 1.27 2.00*
N 292 292 181 181 137 137
NOTES:

**p < 0.01, **p < 0.05, *p < 0.10.
The Results CategorincludesProductivity, Volumeand Quality; the HRM Outcomes CategoimcludesAbsenteeisriPunctualityand Injuries; the
Subjective CategorincludesSubjective EvaluatigrCustomer Satisfactioand External Evaluationthe Financial CategoryincludesProfitability

andCost Savings
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