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Abstract

To date, we have only partially begun to developuaderstanding of the channels through which intiomas
facilitated within organizations. Although talentiedlividuals are pivotal to supporting knowledge@nulation
and renewal, they may be more willing to contribugev ideas if they expect to reap some of the ghmisthese
ideas generate for the firm. In considering thigspective, this paper addresses whether organigdtio
incentives affect innovation, and considers thedaits through which this link is established. Intpmaular, this
paper uses agency theory to address whether perficarbased pay and performance-based promotiogr fost
firm innovation. Our analysis relies upon a sureé\870 Brazilian manufacturing and services firfdased on
estimations of two-stage models, our results irtdighat promotion is a more useful tool for encgirg
innovation than pay. In addition, there seems toabthreshold above which the use of performanceébas
promotion is marginal.

Key words: innovation; incentives; human capital; pay; promotion.
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Introduction

Whereas past research on the determinants of itinbavdas examined factors such as
technological opportunities and property righdgimes (Encaoua, Hall, Laisney, & Mairesse, 2000;
Geroski, 1995; Scotchmer, 2004), there has been increasing interest in firm-specific determinants,
including human capital or the stock of qualifiedbdr (Garcia-Morales, Lloréns-Montes, & Verdu-
Jover, 207; Kiessling, Richey, Meng, & Dabic, 2009), and the mechanisms through which firms
stimulate innovative behavior on the part of individuals (Cohen & Sauermann, 2007; Foss, 2009;
Galende, 2006). Scholars have proposed that riegyihd selecting talented individuals is pivotal i
enhancing firms’ financial performance (Chang, 2006; Lado & Wilson, 1994). In a similar vein,
effective recruitment and selection practices (fFa%aSteinmueller, 2003) as well as training and
development (Bae & Rowley, 2004) are critical tgmort knowledge accumulation and renewal,
thereby creating superior innovation performanocaweiver, as Holmstrom (1989) observes, firms are
expected to become innovative not only by employimdividuals who have the capacity to generate
key innovations but also by rewarding those indieild —i.e, by adopting performance-based
incentive systems that encourage the development of nevwupt®dnd services.

The theoretical underpinning for the incentive-imaition link is straightforward. Without
proper compensation for the ideas that they gemeiradividuals may be less inclined to pursue new,
valuable projects. Principal-agent models, foranse, predict that individuals will exert more effo
toward certain activities if they expectathsuch costly actions will be rewarded (Levinthal, 1988;
Prendergast, 1999). Thus, organization membersheaayore willing to contribute new ideas if they
expect to reap some of the gains that these idmaargte for their firm. Incentive schemes may also
encourage the self-selection of human capital. Mepecifically, skilled individuals who are not
rewarded for their contributions may leave the fand even establish entrepreneurial ventures of the
own in which the link between effort and compermatj.e., profits) will be more salient and direct
(Zenger, 1994). If this is the case, there is nrededdelieve that incentives will increase the igbibf
the firm to engage its members in innovative prigjec

In this paper, we address increasing calls forirthesion of other perspectives into innovation
research (Foss, 2009). We empirically examine vdretinganizational incentives affect innovation,
and we determine the channels through which this i established. We hypothesize that there are
two distinct ways in which incentives can be stuoetl to influence innovation. Firms can more
directly reward individuals based on sheitm performance; for example through profit-sharing
schemes in which the desired outcome can argu&bbebured via efforts to create and commercialize
new products and services (Davila, 2003). Firms ako craft longer-term mechanisms such as
promotion schemes based on merit. With the knovdetitat they may be promoted if they
consistently propose new, valuable ideas, indivglumaay be more willing to engage in innovation
efforts (Besley & Ghatak, 2008). We call these tlistinct incentive mechanisms performance-based
pay and performance-basedomotion. Using a survey of 370 Brazilian firms coveringraad range
of industries, we test the relative impact of thegsentive practices on innovation (measured as the
extent to which firm revenues come from new proslacid services).

Our study adds to the literature on the determmantinnovation in several ways. First, our
study extends the debate about how organizatiorsdtipes can affect the innovative potential of
firms beyond what can be attained solely by investtsin human capital. In addition, by examining
distinct incentive mechanisms¢, pay and promotion), this paper improves our ustdeding of
exactly how incentives might work. For instanceutseen and Foss (2003) find a positive but
marginally significant effect of performanbased pay on innovation; however, they do not assess the
effect of performance-based promotion. Last butl@ast, our econometric approach differs from that
of prior studies because it takes into considemnati@ potential endogeneity of organizational chsic
We consider the possibility that unobserved firraedfic factors may create the false appearance of a
relationship between incentives and performance py¥ieide a more complete vision of the various
firm-specific attributes that can affect innovatiperformance by using a two-stage estimation psces
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whereby the effect of incentives on innovation tfiie second stage) is conditional upon first-stage
estimates of the determinants of organizationartiges.

The remainder of the paper is structured as follMies next review the relevant literature from
which we derive our hypotheses. Then, we deschilpalata and methods, after which we present and
discuss our findings. Concluding remarks follow.

Literature Review and Hypotheses

Despite the significant contribution of evolutiopatheory to our understanding of firms’
innovative activities, it has not significantly aihced our knowledge of the channels through which
innovation is encouraged within organizations (béval, 2007). Despite the potential relevance of
internal incentives to innovative behavior (whishindeed as great as that of external incentities),
literature on innovation has not fully substantiatbeir impact on the generation of feasible ideas
(Galende & Fuente, 2003). At the same time, Gal¢Rde6) observes that agency theory, even if it is
less prevalent than evolutionary theory in studiesinovation, is pivotal to assessing whether (and
how) firms themselves are able to encourage infmvafgency-based literature has concentrated on
the impact of organizational incentives on firmsiaihcial performance (Cadsby, Song, & Tapon,
2007; Dow & Raposo, 2005; Peng, Buck, & Filatotchev, 2003), including those organizations that are
not profit-oriented. For example, Brickley and Hg2002) have found that in both nonprofit and for-
profit hospitals, CEOs do not have an explicit imtoge to concentrate on altruistic activities. They
determine that turnover and pay are strongly reledgehospital financial performance regardlessef t
hospital’'s profit orientation. Despite its curréotus, agency theory can be extended to consitier ot
organizational concerns, including innovative fioehavior (Galende, 2006).

Agency theory is based on the recognition thatstparation of ownership and control requires
owners (e, principals) to design contracts that influencegrdas’ behavior (Jensen & Meckling,
1976). Thus, the central tenet of agency-based imeslghat increased incentives stimulate greater
effort (Lazear, 2000; Levinthal, 1988; Sappington, 1991). In fact, principal-agent models have shown
that incentives play the dual role of encouragimgdpctivity and attracting a qualified labor force
(Cadsbyet al, 2007). Although various difficulties constraimnfis’ ability to construct high-powered
incentives, the prescription of agency theory mspde: firms must attract skilled personnel andiklic
high levels of effort through appropriate compeilasaschemes (Prendergast, 2002).

How then do internal incentives affect firm innavahess? Following the logic outlined above,
it would seem that firms must attract and retadividuals who contribute valuable ideas to foster
innovation. On the one hand, highly skilled indivéds will tend to be attracted to firms that pravid
appropriate rewards for their innovate efforts (Ars$on, Freedman, Haltiwanger, Lane, & Shaw,
2009); otherwise, they will become entrepreneurs and commercially exploit their own projects
(Zenger, 1994). On the other hand, once they ar&imgfor particular firms, individuals will tenabt
put an emphasis on initiatives that should poditiviefluence their career and their individual
compensation. Innovative individuals who feel ttiay are not receiving appropriate compensation
for their contributions may become dissatisfied lale. Therefore, incentive schemes should foster
innovation by eliciting a great deal of effort tergerate valuable ideas and by attracting talented
individuals (Zenger & Lazzarini, 2004); these two elements are pivotal for the firm’s innovation. In
addition, high-powered incentives are likely torgase mean firm payoff because skilled researchers
will be able to select successful projects (Andanss al., 2009).

Innovation relies on the creativity of individuabmd firms should tap into individuals’ talents
by rewarding them for their contributions (Friel&lGiannetti, 2009). However, the incentives that
motivate innovation should be designed based ordiee that innovation performance is difficult to
monitor effectively because it is associated witipredictable outcomes. Agency theory recommends
that principals and agents share the risks andatigits consequently receive a risk premium (Aghion
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& Tirole, 1994; Holmstrom, 1989). Yet, the facts are not alwaysseiant with the theory (Baker,
Jensen, &Murphy, 1988; Hoskisson, Hitt, & Hill, 1993; Stroh, Brett, Baumann, & Reilly, 1996).
However, recent evidence indicates that new prodegelopment managers respond positively to
variable compensation based upon project performméDavila, 2003). In addition, an emerging body
of literature has suggested that organizationaritice schemes.€., performance-based pay) play an
important role in fostering innovation (Cano & Cano, 2006; Laursen & Foss, 2003). In fact, there is
evidence that organizational financial incentivéte@: (a) the speed of problem solving.d,
Appleyard, Brown, & Sattler, 2006); and (b) the performance of cross-functional productedepment
teams (Sarin & Mahajan, 2001). These results sugtes pecuniary incentives impact firm
innovativeness. Thus, based on the predictionshefagency-based literature, we hypothesize the
following:

Hypothesis 1. Firms that adopt incentive systems #t include higher performance-based
pay will be more innovative.

Laursen and Foss (2003) examined the relationskipden incentives and innovation. In fact,
the impact of performance-based pay was positiveit statistical significance was marginal (10%).
The researchers surveyed Danish firms to determimether a few human resources management
practices (HRM) could increase the probability thditm would introduce innovation. Their approach
was based on the notion of complementarities; that is, often engaging in one particular organizational
practice increases the returns associated withgamgén other practices (Milgrom & Roberts, 1995).
The researchers found evidence consistent with nibiion of complementarities among HRM
practices. Nonetheless, the HRM practices alone rditl create similar results. However, in
considering firms’ innovative behavior, their studgly addresses whether an innovation has been
introduced; it does not take into account the rent streams generated by the innovation. In addition, like
most studies of the relationship between orgamimati incentives and innovation, their study only
addresses effort associated with performance-baagdHolmstrom and Milgrom (1991, p. 50) have
suggested that “the range of instruments that @anded to control an agent’s performance in one
activity is much wider than just deciding how to/gar performance”. Along these lines, we posittha
performance-based promotion should be accountethfekamining the link between organizational
incentives and innovation. This distinction is im@amt because the social desirability of recognit®
widespread in organizations (Auriol & Renault, 208

In addition, in contrast to pay, promotion is likdio have a long-term nature, and this is
consistent with the time span of innovation adtdgit For instance, Balkin, Markman, and Gomez-
Mejia (2000) have noted that CEO pay at high-tetdmofirms is more strongly contingent on firms’
innovation performance than on firms’ financial fpemance. Working in a similar vein, Lerner and
Wulf (2007) have determined that higher numberslaoig-term incentives offered to heads of
corporate R&D are associated with more heavilydcjiatents for the corresponding corporation. This
literature highlights that reward systems shoulketanto account the long-run orientation of
innovation activities and that internal incentivilse promotion, should therefore be under the same
degree of scrutiny as pay. In fact, the social pelagy literature has long recognized that prommotio
is closely related to long-term reward systems,ctvléncourage employees to engage in long-term-
oriented behavior (Crowe & Higgins, 1997). In preet however, promotions also involve increases
in wages (Gibbons & Waldman, 1999). Nevertheldss,advantage of promotions is that they allow
for inter-temporal differemation among workers; that is, promotions fulfill a social desire for
recognition. Thus, from the agency-based perspegtiromotions confer a status to the recipient that
may elicit effort on behalf of the company. Thidbiscause humans are particularly sensitive to lsocia
comparisons, and hence, promotion can be an impgatairce of status incentives (Auriol & Renault,
2008).

Contrary to prior studies where the effect of prtiooon innovation is not considered in any
depth, Cano and Cano (2006) address this concherécearchers analyze whether the adoption of a
few human resources management practices for R&Bopael is related to innovation performance
(measured as the proportion of sales derived fromovations). Unlike Laursen and Foss (2003), they
find that performance-based pay for R&D employeegpasitively related to innovation (at a 5%
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significance level). They also find that performe#iiased promotion is conducive to innovation but
that this result is weakly supported (significanttee 10% level). Their findings, however, are sabj

to a series of limitations. For example, they raitemploy controls in estimating their model nor
account for potential endogeneity. These are serinawbacks if one wishes to provide robust
evidence of such relationships.

Second-order effects of status incentives shoutdbroneglected either. In today’s economic
environment, knowledge requires talented individuaho will become genuine sources of revenue,
and status incentives can be useful in retainiftgdjbrains (Besley & Ghatak, 2008). As a reshk, t
presence of high-quality colleagues will increasleol retention because highly capable colleagues
can be a valuable resource for workers looking uddbnew solutions to their problems. In fact,
Groysberg and Lee (2010) show that knowledgeabledars are pivotal in reducing turnover. These
reductions, in turn, help to increase firms’ knodge base, and their ability to innovate increabes.
modeling the use of status incentives by the fBesley and Ghatak (2008, p. 209) conclude that “all
firms gain from using status incentives, but thangare higher for firms where output is harder to
verify and the return to higher output is great@itis proposition is particularly suitable for fism
attempting to innovate. We thus hypothesize thieviehg:

Hypothesis 2. Firms that adopt incentive systems sgciated with higher performance-
based promotion will be more innovative.

Nonetheless, agency theory’s simple claim thatviddials respond to incentives is not
uncontroversial. Some observe that incentives e@afly pay-to-performance schemes - have only a
short-term impact because they only induce temgarampliance. Hence, some suggest they may be
deleterious in the longm (Kohn, 1993; Wiersma, 1992). Others propose that performanceebas
incentive systems only reward a few individuals #mas fail to benefit the organization as a whole
(Appold, 2001). In addition, some argue that ince® based upon contingent pay are extrinsic
sources of motivation rather than intrinsic souroésmotivation (Osterloh & Frey, 2000). With
intrinsic motivation, individuals derive utility manly from what they are paid for but also frorhert
aspects that are unrelated to wealth creationnyncase, the alternative argument that performance-
based schemes may negatively affect innovatiortimately a proposition that can be empirically
tested using actual data.

Methodology

Data

To test our hypotheses, we use a survey of 370sfirmBrazil. Companies were randomly
selected from a database of Brazilian firms publisivy a then-renowned business periodical in
Brazil, the newspapdBazeta Mercantit. After they had been selected and identified fiimes were
contacted and their managers interviewed by phBaeause the survey is comprehensive, managers
from different functional areas were requested mswaer particular questions. For instance, an
executive who works on innovation issues answersdtipns about innovation, whereas an executive
who works in human resources answered questiong @bomotion and compensation practices. Our
final sample of firms covers various sectors in the economy, including agriculture and livestock; food,
beverages and tobacco; trading; retail; construction; automotive dealers; energy; electronics; timber
and wood furniture; mechanics; metals; mining; pulp and paper; plastics; chemicals and
petrochemicals; cleaning and sanitizing; health; specialized services; information technology;
logistics; and leather and garments.
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Variables

Response variable

Innovation. To measure firm innovativeness, we asked resposdergstimate the percentage
of firm revenues in 2006 (the year immediately pding the survey) coming from innovations in
products or services carried out from 2003 to 20DBis measure, callethnovation, indicates
whether the firm had pursued innovations that generated actual revenues (Cano & Cano, 2006; Cohen,
1995). An attractive feature of this measure ig ihds more objective than measures based on
agreement scale®.@, the Likert scale); hence, it should be potentially less affected by managers’
subjective judgments about what is an effectiveuation -i.e., innovation with a sizable commercial
impact. This measure is also comparable across fand sectors because all firms in our sample
report revenues that can potentially be affectedthbgvation-based efforts. To be sure, some sectors
may be more or less prone to such efforts. Thudgnain a mature sector that reports that 5% of
revenues came from innovation can be considergdyhignovative given the generally slow pace of
new product introductions in its own sector. As discuss later, we control for such industry-based
effects in our estimates to allow for comparisons.

Explanatory variables

Incentives. Based on our theoretical discussion, we operatmmdirms’ incentive schemes
based on two organizational features: the extemthich pay and promotion are based on individual
performance. With these features in mind, we askegdondents to answer two questiBnghe first
question waslo what extent is most people’s compensation linketb their performance? The
respondents had to choose from among three aliegaatl) None (2) To some extent for some
peopk; or (3) To some extent for several people. Our fin@asure of performance-based pay, referred
to asPay, is an ordinal variable with three values: low, (fledium (2) and high (3). The respondent
indicates the particular value that applies todniker firm.

In a similar vein, we relied on respondent answerghe following question to measure
performance-based promotioWhich of the following alternatives best reflects bw your
personnel are promoted?The three alternatives were: (1) People are géyenamoted based on
tenure, subject to satisfactory performance; (2) People are generally promoted based on tenure, but the
option of fasttrack promotion exists in cases of top performance; and (3) People are promoted mainly
based on their performance and skills, and thoslke tep performance are actively identified. Our
final measure of promotion-based pay, referredstBramotion, is also an ordinal variable with three
levels: low (1), medium (2) and high (3). Again¢clkaespondent determines which level applies to his
or her particular firm.

Control variables

We use a set of control variables, described belloat, should influence both the adoption of
meritocratic strategies and the innovative poténofighe firm.

CEO Age and Company Age. These variables code the age of the CEO and teeofathe
company, respectively. They are included to confosl demographic factors that can affect the
adoption of organizational practices at both thdividual (Zenger & Lawrence, 1989) and the
corporate level (Carroll & Hannan, 2000; Huergo & Jaumandreu, 2004). For instance, older CEOs and
organizations with established routines may be ieslined to adjust organizational processes and
attributes assogfied with existing products (Chizema, 2010; Stinchcombe, 1965). Also, younger
managers tend to have different managerial valoas blder managers, and hence adopt different
managerial practices (Mellahi & Guermat, 2004). &gaesearch by Shefer and Frenkel (2005) has
indicated, for example, that younger firms are mikaly to invest more in R&D activities than older
firms.
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Ln(Revenues).This variable is used to control for firm size axmtresponds to the logarithm of
the company’s revenues in units of 1000 fBaiShe literature suggests that firm size can affect
innovation both directly and indirectly through @fect on choices of incentive schemes. The direct
effect is connected with the idea that larger firmsd to make substantial investments in existing
technologies and product lines that would otherwiseome obsolete if the firm were to pursue
innovations (Christensen, 1997; Foster, 1986). This phenomenon seems more prevalent atnighg
tech firms (Shefer & Frenkel, 2005). Internal grewgssociated with older technologies and products
may actively defend existing investments instead of engaging in new projects (Galende, 2006;
Holmstrom 1989; Milgrom & Roberts, 1990). The indirect effect, in turn, occurs through thmwice
of internal organization. Meritocratic incentivensetes should be more difficult to achieve at larger
firms for multiple reasons. Individual performance in large groups is more difficult to measure; some
individuals may free-ride on new ideas proposedthgrs, and even if a large firm adopts meritocrati
systems, such incentive schemes may be perceivethfag given that individuals tend to have
biased, inflated perceptions of their own performance and their contribution to their firm (Garen, 1985;
Zenger, 1994; Zenger & Lazzarini, 2004). Consequently, because rdeas will not be aggressively
rewarded—or at least will not be as aggressive mégehas they would be in an alternative scenario in
which the innovators set up their own (small) firrthiere will be less of an incentive to propose new
projects (Baumol, Litan, & Schramm, 2007).

Board. This is a variable coded 1 if the respondent iami@id that the company has a board of
directors thatatifies and monitors the decisions made by execwis and 0 otherwise. The presence
of a formal board is a signal that the firm is concerned with internal governance (Jensen, 1998;
Williamson, 2008). The existence of a board mayediffthe decision to establish internal
organizational systems and the decision to cartyirowvative projects (Hoskisson, Hitt, Johnson, &
Grossman, 2002).

Skills. The ability to craft complex compensation scheared evaluate projects to improve or
radically change products should be dependent enstphistication of the personnel working on
tactical or strategic issues within the corporatiptumford, 2000). We thus adopted a proxy for the
analytical skills of managers based on their regabrise of tools to assess investment opportunities
(Barnett, 2005). The respondents indicated whethey had used the following tools to assess
projects: net present value, internal rate of retpayback, accounting indexes, simulation tectesgu
real option analysis, and break-even analysis.r€kpondents had to declare whether they had used
each toolas a major tool to guide decision-makingcoded 3); frequently as a supporting tool
(coded 2); sometimes as a supporting toalcoded 1); or not at all (coded 0). We then created the
variableSkills by averaging the responses for all items.

Ownership - State-ownedandForeign. These variables are used to control for differerine
ownership across firms in the sample. It is widdigcussed, for instance, that state-owned companies
have more difficulty structuring internal promotiand compensation systems based on merit because
of the rigidity of public bureaucracies (Considine & Lewis, 2003; Schmidt, 1996). Moreover, state-
owned firms display little entrepreneurial behavi®®omero-Martinez, Ferndndez-Rodriguez, &
Vazquez-Inchausti, 2010). In turn, multinationalrpmrations (MNCs) have the ability to deploy
effective practices that travel across their sifgdsus, MNCs are able to tap into a diverse body of
knowledge that more than compensate for their @nterdisadvantage when competing with
indigenous firms familiar with the local contexh &ddition, MNCs may benefit from theverse
diffusion of human resources practice® ( diffusion of practices from the foreign operagado the
home country) that ultimately travel from one fgreoperation to another (Edwards & Tempel, 2010).
In this senseState-ownedandForeign are dichotomous variables; they are coded 1 if the company is
state-owned and controlled by foreign entitieg)( a local subsidiary of a multinational corporajion
Thus, the baseline category is the set of domegsiicate firms.

Industry-specific effects. We control for industry-specific effects becauseytlaffect both
innovation and the adoption of incentives (Cohen, 1995; Laursen, 2002). Thus, we have included
dichotomous variables in our regressions for eadhstry in our database.
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Table 1 shows summary statistics for all varialimesur study (except for the industry-specific
variables, which are too numerous to report here).

Table 1

Summary Statistics and Correlation Matrix

1 2 3 4 5 6 7 8 9 10 11
1. Innovation 1
2. Pay 0.15 1
3. Promotion 0.07 0.22 1
4. CEO Age -0.06 0.06 0.10 1
5. Company Age -0.16 0.05 0.02 0.26 1
6. Ln(Revenues) -0.06 0.04 0.15 0.16 0.24 1
7. Board 0.11 0.08 0.13 -0.05 0.03 0.17 1
8. Skills 0.15 0.17 0.10 0.05 0.15 0.25 0.08 1
9. State-owned -0.07 -0.09 -0.10 0.06 -0.01 0.08 0.13 -0.05 1
10. Foreign -0.01 -0.02 -0.03 -0.02 0.012 -0.13 0.10 -0.12 -0.17 1
11. Authority -0.08 -0.22 -0.21 0.05 -0.13 -0.05 -0.05 -0.05 0.02 -0.07 1
Mean 0.14 230 256 52.02 3169 9.69 064 120 0.07 029 171
Standard devia-
tion 0.18 0.72 0.64 10.92 2381 227 048 065 025 045 121
Method

A straightforward way to test our hypotheses wobkdto run simple regressions in which
Innovation is the dependent variable and the incentives-rlateasuresPay and Promotion) are
used as independent variables. Indeed, a visua¢dtisn of the relationships among those variables
does suggest that performance-based pay and pomate positively associated with the reported
percentage of revenues coming from innovationsufig.). However, this simple approach remains
problematic because the choice of incentives amdvations is likely endogenous (Hamilton &
Nickerson, 2002). For instance, firms may be siemdbusly more innovative and meritocratic not
because the latter has an effect on the formerbboause these firms have a high proportion of
competent people—an attribute we did not directhgesve and measure—who have managed to
attain promotions and rewards. Failing to contosléndogeneity may lead to biased and inconsistent
estimates.
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Figure 1. Percentage of Revenues Coming from InnovationsoReg by a Sample of Brazilian
Companies According to Different Levels of Incentibtructures (Performance-based Pay and
Performance-based Promotion).

To correct for endogeneity, we use a standard tagesprocedure (Hamilton & Nickerson,
2002; Nelson & Olson, 1978). In the first stage, we model the choice of mer#tic structures by
usingPay andPromotion as dependent variables in distinct regressionsalgecof the ordinal nature
of those variables, we employ the ordered probid@h@Greene, 2000) in the first stage. The ordered
probit model allows us to examine the impact oflaxatory variables on the probability that the leve
of performance-based pay or promotion will incred3®e higher the coefficients of the explanatory
variables, the greater their effects on the intgnsi the incentive scheme chosen by the firm. The
model is fitted via maximum likelihood estimation.

As explanatory variables in the first stage, wdude all control variables plus an instrumental
variable,Authority , which is included in the first stage but omitiedhe second stage. Based on a 7-
point Likert scale Authority is simply constructed as an average of managersideof agreement
with the following statements: “In my organizatiosybordinates need to obey their boss without
question and should not argue with their boss when they disagree”; and “In my organization, personal
influence is chiefly based on the ability of thdiindual and his or her contribution to the orgatian
instead of on functional authority” (reverse-scoretb show effective results and receive proper
compensation, individuals must have some degreetoihomy and freedom to pursue certain types of
actions. An increase in vertical authority shouldrtail autonomy and consequently reduce the
effectiveness of meritocratic schemes (Brickley,itBp& Zimmerman, 2002). Thus, we expect that
Authority will be negatively correlated with the intensitypdrformance-based pay and promotion.

Following Hill and Waters (1995), we use the présticvalues obtained in the first stage of our
regressions as explanatory variables in the sestage, in whichinnovation is the dependent
variable. We employ the predicted probabilitiesoagged with two particular levels d?ay and
Performance medium and high. Therefore, the baseline cate@uoy included in the regressions to
avoid multicolinearity) is the lowest level of penfmance-based promotion and pBgay — Medium
and Pay — High are, respectively, the predicted probability (o in the first stage) that the firm
will exhibit medium and high levels of performangased pay. Likewisé2romotion — Medium and
Promotion — High are the predicted probability that the firm willhéxit medium and high levels of
performance-based promotion. This procedure allogsto capture possible nonlinear effects of
incentives on innovation depending on each predilteel of pay and promotion (for an application

BAR, Rio de Janeiro, v. 9, n. 3, art. 4, pp. 308,3Rly/Sept. 2012 www.anpad oty ar [ )



H. M. Barros, S. G. Lazzarini 318

of this procedure in another empirical context, &&mskey, Gebremedhin, & Dalton, 2006). The
second-stage regression is estimated via ordieast kquares (OL9)

In both the first- and second-stage regressiorsHihber-White estimator is used to compute
standard errors. This procedure generates robtistatss that control for potential heteroskedatstici
in the data.

Results and Discussion

Estimation results
First stage: choice of performance-based pay and promotion

Columns (1a) and (1b) show the results of the edigrobit regressions (first stage). The
coefficient of the instrumental variabkuthority is negative and highly significanp & .01): an
increase in perceived vertical authority — and, deera reduction in perceived autonomy — is
negatively associated with the choice of both perémce-based pay and promofforiThese results
support the idea that the low propensity of top ag@ment to decentralize decisions dampens the
benefits of adopting performance-based incentigtesys.

Table 2

Two-stage Estimation of the Effect of Incentive Stictures (Contingent Pay and Promotion) on
Innovation (Percentage of Revenues Coming from NefRroducts)

Coefficients Pay Promotion? Innovation®
(1a) (1b) (2a) (2b) (2¢)

Pay - Medium 0.318 0.021
(0.203) (0.163)
Pay - High 0221 1 -0.244
(0.113) (0.165)

Promotion - Medium 1.520 ** 1.391 **
(0.352) (0.313)

Promotion - High 0.982 ™ 1.163 ™
(0.166) (0.206)

CEO Age 0.011 (0.009) 0.017 t -0.002 * -0.002 * -0.002 *
(0.010) (0.001) (0.001) (0.001)

Company Age -0.004 (0.003) -0.004 -0.002 * -0.002 * -0.002 *
(0.004) (0.001) (0.001) (0.001)

Ln(Revenues) 0.003 (0.041) 0.044 -0.014 -0.014 t -0.017 1
(0.030) (0.008) (0.008) (0.008)

Board 0.398 (0.136)** 0.401 0.053 * 0.051 * 0.056 *
(0.259) (0.024) (0.024) (0.025)

Skills 0.371 (0.143)** 0.121 0.032 0.042 t 0.062*
(0.212) (0.024) (0.021) (0.026)

Continues
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Table 2 (continued)

Coefficients Pay Promotion? Innovation®
(1a) (1b) (2a) (2b) (2c)

State-owned -0.318 (0.309) -0.795 * 0.070 0.054 0.092

(0.319) (0.054) (0.057) (0.066)
Foreign 0.354 (0.545) 0.024 0.015 0.024 0.050

(0.566) (0.083) (0.079) (0.078)
Authority -0.288 (0.100)** -0.245 **

(0.091)
Industry dummies yes yes yes yes yes
R?/pseudoR? 0.12 0.11 0.29 0.32 0.32
N 305 300 209 209 209

Note. 2 Ordered Probit estimates; > OLS estimates. Robust (Huber-White) random errogarenthesis.

All models include industry-specific dummy variahleThe second-stage regressions — (2a), (2b) a)d—(2nclude the
predicted values for theayandPromotionvariables as obtained in the first-stage — (1a)(abjl

*»* p<.01 *p<.05 tp<.10.

The other variables show varying effects dependingthe type of choicei.¢., Pay or
Promotion). The decision to offer performance-based payufool (1a)) is positively affected by both
the presence of a board of directoBodrd) and the level of skill at analyzing investment
opportunities $kills); the coefficients of these variables are highly significant (p < .01). In our sample,
firms with improved governance.€., firms with at least an active board of directoasid firms
adopting more sophisticated analytical techniquesalso more likely to offer performance-based pay.
These variables, however, do not significantly akplthe choice of performance-based promotion
(column (1b)). This choice is better explained bg form of firm ownership used. As evidenced by
the coefficient of thestate-ownedvariable, promotion schemes that disregard tearedess likely to
be observed in firms controlled by the governmenk(.05). These results are aligned with the
expectation that state-owned firms must combattgrémireaucratic constraints in attempting to adopt
promotion schemes based solely on individualsiskihd performance (Considine & Lewis, 2003).
Finally, the coefficient o€CEO Ageis positively significant in column (1b); firms with older CEOs are
more likely to adopt performance-based promotiooweler, the level of significance is margingl (
<.10).

Second stage: effects on innovation

The last three columns of Table 2 report OLS edemaf the effects of monetary and status
incentives on innovation where the predicted valuds performance-based pay only (2a),
performance-based promotion only (2b), and botHopmiance-based pay and performance (2c)
obtained in the first stage are included in theasgjons. The sample size was larger in this stege
in stage two because of missing information ffamovation®. The results provide only marginal
support for Hypothesis 1. According to the estimatgported in column (2a), firms with the highest
level of performance-based payay — High) are slightly more innovative than firms with tlosvest
level of performance-based pay € .10). However, this effect becomes insignificavtien the
performance-based promotion variables are incldeldmn (2c)).

The effect of the promotion variables, on the othend, is highly significant; firms with either
moderate Promotion — Medium) or high Promotion — High) levels of performance-based
promotion are more innovative than firms with togvést level of performance-based promotipn (
< .01), even when the performance-based pay vasgadne included in the regression. Interestingly,
however, the coefficient dfromotion — Medium is larger than the coefficient &romotion — High.
Furthermore, the difference between the coeffisiénbnly significantf < .05) in the model without
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the pay-related variables (column (2b)). In summarlgigh level of status incentives apparently does
not create gains in innovation beyond those obthinging such incentives at a moderate level.
However, the results do indicate that an increasthé level of promotion-related incentives—from

low to at least medium—increases the percentageogborate revenues from innovations, thus
supporting Hypothesis 2.

Analysis and Discussion

A few preliminary thoughts involving the controlrigbles are worth considering. The effects of
CEO Age and Company Age are significant across all model specifications (p < .05); younger firms
and firms with younger CEOs are more likely to beavative. This finding is intuitive because older
CEOs and older firms may be more committed to nastiand processes developed in the past and
may thus be less willing to pursue innovative prtgehat would otherwise create new configurations.
Our results are also in line with documented evidence (Balasubramanian & Lee, 2008; Huergo &
Jaumandreu, 2004). Balasubramanian and Lee (2688stance, find that firm age is negatively
related to the quality of innovation and that fbastern is stronger in technologically active areas

Also, our results indicate that an increase in faime (n(Revenues) is negatively associated
with innovation, although only moderately so € .10) in regressions (2b) and (2c). This finding
provides moderate support for our earlier conjectbat there might be a direct negative effecirof f
size on innovation due to increased commitmentast pechnologies and processes at large firms
(Cohen, 1995; Shefer & Frenkel, 2005). However, contrary to previous findings.g, Zenger &
Lazzarini, 2004), we find that the indirect effadtfirm size on innovation—through the choice of
performance-based incentives—is not supported gilieninsignificant effect of.n(Revenues)on
choices regardingay andPromotion (columns (1a) and (1b)).

The results achieved using models (2a) to (2c) alsmw thatBoard significantly explains
innovation; firms with an established board of directors are apparently more innovative (p < .05).
Skills, in turn, aremoderately significant in column (2b) and significant in column (2c); firms with
superior analytic skill at judging new investmepportunities are more innovative. These findings ar
consistent with the notion of absorptive capadiplfen & Levinthal, 1990) insofar as learning opens
up new opportunities for exploration and explogatactivities. Collectively, these results sugdkat
an increase in governance and firm sophisticatiomrialyzing investments has a direct effect on
innovation. One tentative explanation is that thige factors may partially capture the quality of
corporate management, which in turn may be assatiaith superior competence in identifying new
opportunities and turning them into commercial picid (Bloom & Van Reenen, 2007). Even though
Board andSkills also have a positive effeah the choice of performance-based pay, the effieittis
choice on innovation is weak. Thus, there is nongirevidence of an indirect effect Bbard and
Skills on innovation via their effect on firm choices regjag incentive schemes.

As for the major issues addressed in this papempaytrelated results confirm existing evidence
of a positive effect of pay for performance on imaiton. Even if our results show a marginal effect,
as in Laursen and Foss’s (2003) study, we haverangevidence that encourages us to reject aatr fir
hypothesis. However, as Osterloh and Frey (200f)earincentives based upon contingent pay may
crowd out intrinsic sources of motivation. Intriosimotivation {e., an inner drive for
accomplishment) is widely known as inherent to harbahavior and is likely to play a role in agent
performance (Bénabou & Tirole, 2003; Wiersma, 1992). Markman, Gianiodis, Phan, and Balki
(2004), for example, study the effects of finandraentives on university scientists and detect tha
this type of incentive is negatively related torepteneurial activity. Cornell (2004) addresses a
comparison between CEQOs of large corporations aedigents of private universities in the US,
observing that university presidents are not onlling to work as hard as corporate CEOs but also
willing to work as much in the interests of theanstituents as CEOs, even if their compensation is

BAR, Rio de Janeiro, v. 9, n. 3, art. 4, pp. 308,3Rly/Sept. 2012 www.anpad oty ar [ ]



Do Organizational Incentives Spur Innovation? 321

less than 5% of the compensation of CEOs. Howexar findings also suggest that the short-term
orientation of this incentive provides little suppfor firms’ innovative capacity.

In turn, our results shed new light on the effeotsorganizational incentives on firms’
innovativeness by indicating that performance-bggedotion is significant in fostering innovation.
This evidence reinforces Crowe and Higgins's (198mument that promotion-based incentives
reflect a long-term horizon. Although the journegrh the generation of an idea to its commercial
exploitation has been shortened (Terziovski & Morg2006; Wiggins & Ruefli, 2005), it takes a
longer time for a firm to fully realize the returisat it will accrue from its innovations. Thus,
incentive systems based on promotion for those effectively supply new ideas may be helpful
because the actual promotion can occur after e il generated, executed and commercially tested.
This long-term perspective on the innovation predesonsistent with the study by Lerner and Wulf
(2007), who detected that more long-term incenttee€EQOs of high-tech firms are associated with
superior innovation performance (measured by meswity cited patents by other firms). In contrast,
performance-based pay may be purely short-term §t may involve profit-sharing or bonuses based
on yearly revenue goals). Aiming to increase th&iiort-term compensation, individuals may
eventually devote less attention to valuable idbas would require time to be effectively developed
and tested.

It may also be that the attributes of an instruntigatpromotion are more all-encompassing and
thus more consistently encourage innovation witdnganizations. Promotion not only generates wage
increases but also provides social recognition |Be& Ghatak, 2008). Because it openly rewards
individuals, promotion is more closely associateithwntrinsic motivation than short-term pay.
Interestingly, there seems to be a threshold aldueh the use of performance-based promotion is
not as effective; moderate levels of promotion-based meritocracy apparently suffice to vyield
innovation. While this idea contradicts the centealet of agency theory thateteris paribushigher
incentives lead to higher performance, it is irelinith recent experimental evidence of individuals’
response to incentives. Pokorny (2008), for exampleserves an inverse U-shaped relationship
between effort levels and incentive intensity (ngmpay). In examining the effects of extrinsic
motivation on work effort, Chang (2003) also firasinverted-U shape. However, our results are not
unambiguous; the difference between the coefficients is significant (p < .05) only in the model without
the pay-related variables (column (2b)). All in, @ur findings indicate that critics of performance
based incentives are, at best, partially righthéligh incentives based on contingent pay appear to
marginally affect innovation, the role of promotibased incentives can be profound.

Concluding Remarks

Our results indicate that organizational choicesmels, mechanisms for signaling and
rewarding merit—matter when it comes to promotingaovation. More specifically, we unveil the
distinct effects of performance-based pay and ptimmaoon the ability of firms to turn ideas into
actual sources of revenue. In line with previouslwe.g, Laursen & Foss, 2003), we find that
contingent pay marginally influences innovation; however, we find that the effect of performance-
based promotion+-e., whether firms promote individuals who excel ir tbrganization—is highly
significant. Moreover, our results suggest that ematk levels of performance-based promotion
suffice; there seems to be a threshold above which the use of performance-based promotion does not
further improve innovativeness.

Our study contributes to both theory and practWe.show that in addition to considering the
usual recommendations.g, investments in R&D, protection of property rightsining, and so on),
firms interested in spurring innovation should afsy attention to organizational practices that can
elicit efforts to generate new ideas. Our findingdicate that implementing performance-based
promotion schemes can be effective in this senbk& proposition may be of particular concern to
firms in emerging economies characterized by scakdéed labor. A recent report from the World
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Bank, for example, argues that human capital isrifssing link between innovation and productivity
in Brazil (Rodriguez, Dahlman, & Salmi, 2008). Aw® the innovation theory, the findings reinforce
the notion that the provision of organizational entives is important to making firms more
innovative. Our results, however, suggest that Isthoshould pay careful attention to incentive
mechanisms that go beyond pay-to-performance schefgparently, incentives of a long-term
nature, such as performance-based promotion, atieyarly relevant. Thus, it would be helpful to
develop more refined theoretical frameworks thaeftdly account for the differential effects of
alternative incentive mechanisms on firms’ innoveriess.

We would like, however, to point out some importdintitations of our study. We do not
examine whether the adoption of incentives vares@ling to the orientation of the firm toward
innovation: namely, if firms tend to promote incremal innovation i(e., exploitation) in existing
technologies (or processes) or innovations of aennadical naturei.g., exploration). The effects of
incentive schemes may vary depending on the typamajvation that the firm hopes to pursue.
Moreover, although we measure whether innovatidfestéevely generate revenues, we do not assess
the quality or the sustainability of the innovasoby firms that use incentive schemes. Employees
may be tempted to introduce new products that lsam@mentary effect on sales but that are easily
imitated by rivals in the long term. Finally, theeasures for the relevant variables are proxiesatteat
subject to criticism. One can eliminate such litiitas by using broader indicators of innovation and
organizational patterns. For instance, one migkess innovation based not only on self-reported
measures but also on externally observed indicatmis as number of patents and product turnover.

Received 24 August 2011; received in revised form 6 February 2012.

Notes

! Gazeta Mercantil ceased operations in 2009.

2 These questions were borrowed from the surveyumsint used in a research project supported byth®epartment of
International Development (DFID) and carried out@ymmander, S., Harrison, R., & Menezes-Filho, N120ICT and
productivity in developing countries: new firm léwavidence from Brazil and Indi&eview of Economics and Statistics,
93(2), 528-541. doi: 10.1162/REST_a 00080, who ingesti firms’ adoption of information and communioati
technologies (ICT) in Brazil and India. These questioere also used by Bloom and Van Reenen (2007).

3 Eachreal was worth approximately half a dollar by the tinfehe survey.

4 We should include the caveat that in the secoagestthe dependent variabig( Innovation) has clear upper and lower
bounds (from 0 to 1), thus potentially violatingetassumption of normality of the error term. Toaththe robustness of our
results, we fitted Tobit regressions to our datat thccommodate such bounds. The inference abouvatigbles was,
however, fairly similar to that derived using the®procedure (results not reported here but availapon request).

® Furthermore, as is appropriate for an instrumevaakble,Authority is insignificantly correlated wittnnovation when
added to the second-stage regression.

® Following the standard literature.§, Hill & Waters, 1995; Maskey, Gebremedhin, & Dalton, 2006), this approich
consistent with the production of more robust eates as compared to estimates generated from sisaitaples in both
stages of the regression.
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