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ABSTRACT

Strategic performance measurement systems operationalize firm strategy with
a set of performance measures. A consequence of such alignment is the ten-
dency for managers to lose sight of the strategic construct(s) the measures
are intended to represent, and subsequently act as though the measures are
the constructs of interest, a phenomenon referred to as surrogation. We in-
vestigate how involvement in strategy selection affects managers’ propensity
to exhibit surrogation. We predict and find that strategy selection reduces
surrogation. Surprisingly, we do not find that engaging in strategy delibera-
tion, a key process underlying strategy selection, reduces surrogation. Thus,
managers’ involvement in the actual choice of strategy appears to be both a
necessary and sufficient condition to mitigate surrogation. Our paper broad-
ens understanding of factors that influence surrogation, such as the effects
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of different aspects of managers’ strategic involvement and buy-in. Further,
by documenting how managers behave within (as opposed to simply with)
strategic performance measurement systems, we highlight the potential for
managers to endogenously influence the effectiveness of such systems.

1. Introduction

Firms often rely on strategic performance measurement systems to facil-
itate managers’ strategic decision-making. By aligning strategic constructs,
initiatives, and objectives with related performance measures, these mea-
surement systems function as a framework that organizes the firm’s infor-
mation environment around its strategy. Among many other benefits, this
alignment enables managers to make strategic decisions supported by em-
pirical data. However, another consequence of aligning strategy and per-
formance measures is that managers may lose sight of the strategic con-
struct(s) the measures are intended to represent, and subsequently act as
though the (imperfect) measures are the constructs of interest (Ijiri [1967,
1975], Kaplan and Norton [1996, pp. 218–219], Choi, Hecht, and Tayler
[2012]). This phenomenon, referred to as surrogation, can hinder manage-
ment’s strategic decisions.

Although surrogation is potentially detrimental in many scenarios, it is
particularly so in settings in which strategic performance measurement
systems are most beneficial: when strategic constructs are abstract or ill-
defined. For instance, suppose a firm pursuing a customer-centric strat-
egy gauges customer satisfaction using satisfaction survey scores. To the
extent that those scores imperfectly measure customer satisfaction, man-
agers’ strategy-related judgments and decisions may be flawed if they surro-
gated customer satisfaction with the survey scores. The potential for surro-
gation to mitigate the effectiveness of strategic performance measurement
systems suggests a need for a deeper understanding of the surrogation
phenomenon.

We investigate how involvement in strategy selection affects managers’
propensity to surrogate strategic constructs with performance measures.
Although managers often engage in strategy formulation and selection
(Kaplan and Norton [1992, 1996], Kauffman [2010]), research on strate-
gic performance measurement systems generally investigates managerial
decision making in settings involving an assigned strategy (e.g., Lipe and
Salterio [2000], Banker, Chang, and Pizzini [2004]). Likewise, prior work
on surrogation does not consider the effects of involving managers in strat-
egy selection. Thus, whether managers’ surrogation of strategic constructs
generalizes to scenarios in which managers are engaged in the selection of
strategy remains an empirical question.

We leverage Kahneman and Frederick’s [2002] notion of attribute sub-
stitution in developing our predictions. Attribute substitution occurs when
an individual has a judgment to make regarding a complex “target at-
tribute,” and instead relies on a more easily accessible “heuristic attribute”
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in his judgment process. A key condition necessary for attribute substitu-
tion (and, in turn, for surrogation) to occur is the relative inaccessibility of
the target attribute (the strategic construct). Building on research on del-
egation and participative decision making (e.g., Milani [1975], Nouri and
Parker [1998], Covaleski et al. [2003]), we predict that involving managers
in strategy selection generates both motivation and information effects that
increase the accessibility of strategic constructs, thereby reducing the like-
lihood that surrogation occurs. Notably, while the motivation effects relate
primarily to involving managers in the selection of strategy, the information
effects occur as a result of managers’ deliberation of strategy, a key element
of managers’ strategy selection.

To examine the effects of strategy selection and strategy deliberation on
surrogation, we conduct laboratory experiments in which business students
use the computer game Spore (Electronic Arts [2008], Lawton [2008]) to
design a virtual creature in line with a strategy. We employ a nested ex-
perimental design with four conditions. First, we vary whether participants
receive incentive compensation tied to their creature design. Participants
in the flat-wage condition implemented an assigned strategy absent incen-
tive compensation, while participants in the incentive-compensation con-
dition received piece-rate compensation tied to a single measure of their
creature’s ability. The flat-wage condition allows us to measure the baseline
level of surrogation in our setting, providing a benchmark against which
to compare the level of surrogation in other conditions. Nested within the
incentive-compensation condition, we manipulate participants’ strategy in-
volvement at three levels: no involvement, choice, and deliberation. Par-
ticipants in the no-involvement condition implemented an assigned strat-
egy. Participants in the choice condition chose which strategy they would
implement. And participants in the deliberation condition implemented
an assigned strategy after providing a list of pros and cons of the assigned
strategy.

After designing his or her creature, each participant viewed a series of
14 virtual creatures and made choices regarding the design of these crea-
tures. These choices capture participants’ tendency to use the incentivized
measure as a surrogate for the implemented strategy. Importantly, these 14
choices are not tied to compensation in any way, allowing us to view behav-
ior absent the influence of incentive compensation. Based on these choices,
we compute participants’ surrogation score, our key dependent variable. To
further explore participants’ propensity toward surrogation, we also collect
data on participants’ recall of strategy approximately one week after the
experimental session.

We find evidence consistent with our hypotheses. As expected, we repli-
cate the surrogation-inducing effect of incentive compensation reported by
Choi, Hecht, and Tayler [2012]. Further, consistent with attribute substitu-
tion theory, involvement in strategy choice reduces the propensity to sur-
rogate. However, we do not find evidence that deliberation of an assigned
strategy mitigates surrogation, as participants in the deliberation condition
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do not surrogate less than participants in the no-involvement condition.
Finally, supplemental analyses suggest that the extent to which individu-
als “buy-in” to an implemented strategy is an important component of the
effect of strategy involvement on surrogation. Collectively, these results sug-
gest that involving managers in the actual choice of strategy is both a nec-
essary and sufficient condition to mitigate surrogation.

Our study contributes to management accounting research and practice
on multiple dimensions. First, our study advances literature on surrogation
in that it provides evidence relating to the surrogation-mitigating effect of
managers’ involvement in strategy selection. Because surrogation has the
potential to negatively influence managers’ decisions, knowledge regard-
ing factors that reduce surrogation is beneficial to academics and practi-
tioners looking to harness the benefits (and reduce the costs) of aligning
performance measures with firm strategy.

Second, our study is important to managers and management accoun-
tants who determine and facilitate managerial autonomy. Specifically, a fre-
quently cited mantra of practitioner-oriented literature is the importance
for firms to generate employee “buy-in” of organizational strategy and goals
(e.g., Cokins [2005]). In a similar vein, extant academic literature focuses
on the antecedents and (some) consequences of employees’ goal commit-
ment (e.g., Webb [2004]). There exists less understanding, however, of the
underlying process of how buy-in and goal commitment translate into en-
hanced performance. Our results suggest that one benefit is that involve-
ment in strategy selection helps managers maintain a strategic perspective
(i.e., surrogate less than if they had no involvement in strategy selection).
Further, our results suggest that such a perspective is induced and main-
tained via selection of the strategy, but not necessarily via strategy deliber-
ation. Thus, our study speaks to how the type of strategy-involvement influ-
ences managers’ behavior.

Finally, we extend beyond extant literature on strategic performance
measurement systems by examining what managers do within (as opposed
to simply with) such systems. More specifically, we expose the potential for
managers’ role within the strategic performance measurement system to
endogenously influence the system’s effectiveness, and, ultimately, whether
the underlying goals of the system are attained. Such considerations are
crucial to understanding the evolutionary nature of firms’ strategic perfor-
mance measurement systems.

Section 2 provides the background and hypotheses. Section 3 de-
scribes our experiment and related procedures. Section 4 presents results.
Section 5 concludes.

2. Background and Hypotheses

2.1 STRATEGIC PERFORMANCE MEASUREMENT SYSTEMS

A central role of accounting measures is to represent constructs of in-
terest (Ijiri [1967, 1975]). For example, GAAP earnings serve to reflect
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a firm’s income in a given reporting period. Such objectification is nec-
essary because the underlying constructs are often abstract and complex,
making them difficult for decision-makers to work with directly (Ijiri [1967,
1975]). Although accounting measures are often imperfect operationaliza-
tions of the constructs they are intended to represent (Baker [1992, 2000],
Bushman and Indjejikian [1993], Bushman, Indjejikian, and Penno [2000],
Prendergast [2002], Budde [2007]), they are still useful media through
which decisions related to the constructs can be made.

This representational role of accounting measures is evident in a firm’s
strategic performance measurement system. In this system, firm strategy
is explicitly linked to, and (imperfectly) represented by, a set of perfor-
mance measures (Kaplan and Norton [1992], Malina, Nørreklit, and Selto
[2007]). Representing firm strategy with performance measures fulfills
several key functions, such as the communication, evaluation, and devel-
opment of strategy (Langfield-Smith [1997], Ittner and Larcker [1998,
2001], Chenhall [2003]). Strategically linked performance measures sig-
nal the set of organizationally desirable behaviors, and inform employees
of how their actions affect others within the firm and the firm as a whole
(Malina and Selto [2001, 2004]). In doing so, strategic performance mea-
surement systems facilitate a shared understanding of organizational objec-
tives. Additionally, performance measures serve as tangible evidence use-
ful not only for assessing how well the firm is executing its strategy, but
also for empirically testing the strategy (Bromwich [1990], Campbell et al.
[2008]). Finally, performance measures foster strategic learning by help-
ing managers discover appropriate ways to refine strategy (Kaplan and
Norton [1996]). Key to all of these functions of strategic performance mea-
surement systems is that the measures be “transparent,” such that man-
agers can “see through” the measures back to the strategy (Kaplan and
Norton [1996]).

2.2 SURROGATION

Representing strategy with performance measures is not without costs.
A particular consequence is that employees can myopically focus on per-
formance measures and subsequently act as though the measures are the
constructs of interest (Ijiri [1967, 1975], Choi, Hecht, and Tayler [2012]).
This phenomenon, referred to as surrogation, is potentially detrimental, es-
pecially in settings where strategic performance measurement systems are
most useful. For example, consider a manager responsible for assessing
whether a customer-centric strategy is appropriate. If that manager has sur-
rogated the strategic construct of customer satisfaction with customer sat-
isfaction survey scores, and those scores are not positively associated with
financial performance (or some other organizational goal), then the man-
ager may conclude that the strategy is a failing one. To the extent that the
survey scores are an incomplete or imperfect proxy for customer satisfac-
tion, the manager’s inferences may be erroneous.

While not investigating surrogation directly, recent studies offer a
psychology-based account for why surrogation occurs (Schkade and
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Kahneman [1998], Kahneman and Frederick [2002], Kahneman et al.
[2006]). This explanation centers around the notion of attribute substitu-
tion, in which individuals rely on an easily accessible “heuristic attribute”
when making a judgment about a less accessible, complex “target attribute.”
Strack, Martin, and Schwarz’s [1988] experimental study provides an apt
example of attribute substitution. In these experiments, college students
answer two questions: 1) “How many dates did you have last month?”
and 2) “How happy are you with your life in general?” The order in
which students answered these questions was manipulated between sub-
jects. When students answered the happiness question first, the correla-
tion between their answers to the two questions was negligible. However,
when students answered the dating question first, the correlation jumped
to 0.66. In this example, the target attribute is overall happiness, a rather
ambiguous construct. Consistent with attribute substitution, students ap-
peared to rely on the highly accessible (and quantifiable) number of dates
they had last month to a greater extent when they answered the happi-
ness question second than when they answered the happiness question
first.

For attribute substitution to occur, three conditions must be met
(Kahneman and Frederick [2002, p. 54]). First, the target attribute must
be relatively inaccessible. Second, the heuristic attribute must be highly ac-
cessible. Third, the substitution of the target attribute with the heuristic
attribute must not be consciously rejected.

The extent to which these conditions are met likely depends on con-
textual factors related to the nature and use of the strategic performance
measurement system itself. Choi, Hecht, and Tayler [2012] provide evi-
dence related to one such factor—the nature of measure-based incentive
compensation. Specifically, they find that managers’ propensity to exhibit
surrogation is greater when incentive pay is tied to a single measure of a
strategic construct than when it is tied to multiple measures of a strate-
gic construct. Their theory suggests that, relative to a scenario character-
ized by flat-wage compensation, the attention-directing effects of incentive
compensation heighten the accessibility of the heuristic attribute (i.e., the
compensated measures), thereby increasing the likelihood of satisfying the
second condition necessary for attribute substitution, and hence surroga-
tion, to occur. However, in conjunction with this attention-directing effect,
compensation on multiple measures also activates cognitive operations that
decrease the likelihood that the third necessary condition is met. Ultimately,
Choi, Hecht, and Tayler’s [2012] results speak to the effect of the form of
incentive compensation on individuals’ propensity to exhibit surrogation,
and how this effect plays out via the second and third attribute-substitution
conditions. In the next subsection, we develop predictions regarding man-
agers’ involvement in strategy selection and how this factor influences the
first attribute-substitution condition, the accessibility of the target attribute
(strategic construct).
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2.3 STRATEGY SELECTION AND SURROGATION

Prior work on surrogation, as well as much of the prior research
on strategic performance measurement systems (e.g., see Lipe and
Salterio [2000] and Banker, Chang, and Pizzini [2004]), focus on settings
in which managers make decisions regarding an assigned strategy. How-
ever, managers’ interaction with strategy often extends beyond mere im-
plementation to include strategy formulation and selection (Giles [1991],
Kaplan and Norton [1992, 1996], Sterling [2003], Drake, Wong, and
Salter [2007], Malshe and Sohi [2009], Kauffman [2010]). This raises
the natural question of whether managers’ surrogation of strategic con-
structs generalizes to settings in which managers are involved in strategy
selection.

We investigate how involvement in strategy selection affects surrogation
within a setting where incentive compensation is tied to a single measure of
the strategic construct. We use this setting for two reasons. First, research
shows that the adoption of participative management practices such as in-
volving managers in strategy selection often goes hand-in-hand with incen-
tive compensation (Athey and Roberts [2001], Nagar [2002], Prendergast
[2002], Bester and Krähmer [2008], Devaro and Kurtulus [2010]). Thus,
our investigation of the effects of managers’ involvement in strategy selec-
tion incorporates features common to our setting of interest. Second, a
prerequisite of an investigation of how involvement in strategy selection af-
fects surrogation is that managers exhibit some degree of surrogation. The
results of Choi, Hecht, and Tayler [2012] suggest that this requirement is
likely to be satisfied when managers’ compensation is tied to a single mea-
sure of a strategic construct. Our first hypothesis predicts a replication of
this result. Specifically, we predict that incentive compensation tied to a
single measure of a strategic construct increases surrogation relative to flat-
wage compensation.

H1: Managers surrogate the strategic construct more when compen-
sated on a single measure of a strategic construct than when com-
pensated with a flat wage.

Our remaining two hypotheses pertain to managers’ involvement in strat-
egy selection. Research on participative decision-making identifies two ben-
efits that can arise when managers are involved in strategy selection. The
first is an information effect (Becker and Green [1962], Miller and Monge
[1986], Kren [1992], Covaleski et al. [2003]). That is, when managers are
involved in the selection of strategy, they acquire information that helps
them understand the differential costs and benefits of pursuing the possi-
ble strategies. In determining which strategy to implement, managers use
this information to compare and contrast the various strategies. In contrast,
managers not involved in the selection of strategy (e.g., those for whom the
strategy is assigned) do not acquire (or benefit from) strategy-oriented in-
formation to the same degree.
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The second benefit of manager involvement in strategy selection is a
motivation effect. Involvement in strategy selection imbues managers with
a sense of ownership (Shields and Shields [1998], Becker and Huselid
[1999], Chen and Jones [2009]). In turn, involved managers identify with
and internalize organizational objectives (Milani [1975], Levine and Tyson
[1990], Coleman [1996], Menon [2001]), and their commitment to orga-
nizational goals is greater than when there is no strategy selection involve-
ment (Kearney and Hays [1994], Nouri and Parker [1998], Liden, Wayne,
and Sparrowe [2000]). By adopting the firm’s perspective to a greater de-
gree, managers involved in the selection of strategy may maintain a greater
focus on the strategic construct while implementing the chosen strategy
than those not involved in the strategy-selection process.

In terms of attribute substitution, the information and motivation effects
decrease the likelihood that the first attribute-substitution condition is met
by heightening the accessibility of the strategic construct (the target at-
tribute). Thus, building on our first hypothesis, we predict that allowing
managers to choose strategy will decrease the surrogation induced by in-
centive compensation. Formally, we express Hypothesis 2 as follows:

H2: Managers surrogate the strategic construct less when they are
allowed to choose strategy than when they are assigned a strategy.

A key distinction between the information and motivation effects de-
scribed above is that the latter relate primarily to managers’ involvement
in strategy choice, while the former could be driven by choice or by mere
strategy deliberation, a key process underlying strategy selection. Disentan-
gling these two effects is difficult, as strategy choice typically implies some
level of deliberation, while strategy deliberation often (but not always)
involves choice, even if that choice is not formally implemented (e.g., an
individual may deliberate and make a private choice without actually out-
wardly executing a formal choice). We provide a preliminary investigation
of this partially separable construct. Specifically, we test the hypothesis that
deliberating on a strategy’s pros and cons reduces surrogation, even ab-
sent the ability to choose the strategy. Formally, we express Hypothesis 3 as
follows:

H3: Managers surrogate the strategic construct less when they deliber-
ate on strategy than when they do not deliberate on strategy.

3. Method

We test our hypotheses via three experiments. For all three experiments,
we adapt Choi, Hecht, and Tayler’s [2012] experimental instrument. Partic-
ipants used computers to work through self-guided instructions and to per-
form the tasks described below. We recruited participants from courses at a
BusinessWeek top five business school. One hundred fifty-seven students par-
ticipated in Experiment 1 (average age = 20 years, 64% male); 78 students
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participated in Experiment 2 (average age = 20 years, 60% male); 92 stu-
dents participated in Experiment 3 (average age = 19, 55% male).

3.1 STRATEGY IMPLEMENTATION VIA CREATURE DESIGN

We use the computer game Spore (Electronic Arts [2008], Lawton
[2008]) as the platform for the experimental tasks. Instructions indicated
that:

The purpose of the game of Spore is to create a creature that interacts
with other life forms in a way that enables it to become the dominant
species. You can become the dominant species by making friends with
other species, or by overpowering them.

After reading the instructions, participants designed a virtual creature
using the Creature Creator module of Spore, in accordance with one of the
two available domination strategies:

Attack Strategy: Design a creature that can attack other life forms such that it will become
the dominant species on the planet.

Socialize Strategy: Design a creature that can socialize with other life forms such that it will
become the dominant species on the planet.

Figure 1 presents a screenshot of this creature-design phase of the ex-
periment. In designing their creature, participants could purchase various
body parts using an endowment of 500 “DNA points.” The 500-DNA-point
budget provided participants with the resources necessary to design a crea-
ture in line with the strategy, but forced participants to select from among
multiple ways of implementing their strategy. Each body part available for
purchase had a posted DNA-point cost, as well as a list of abilities the body
part would add to the creature. Participants could add parts to their crea-
tures as long as their DNA-point budget was not exhausted. Parts could also
be removed for a full DNA-point refund at any time.

Participants saw real-time updates of measures of their creature’s abili-
ties as they added and removed parts to and from their creature. Among
these were measures tied to their creature’s ability to “attack” (the strate-
gic construct of interest for those implementing the attack strategy) and
to “socialize” (the strategic construct of interest for those implementing
the socialize strategy). For the strategic construct of attack, the measures
reflected the creature’s ability to bite, charge, spit poison, and strike. For the
strategic construct of socialize, the measures captured the creature’s ability
to sing , dance, charm, and pose. All of these measures were quantified on a
scale of 0 to 5, where 0 (5) reflects the lowest (highest) possible ability level.
We informed participants that, in Spore, each specific attack (socialize) abil-
ity contributes equally to a creature’s overall ability to attack (socialize).

To hold constant the incentive to design a creature in line with the strat-
egy across all conditions, we based a portion of participants’ compensation
on a postexperiment assessment of their creature’s ability to achieve global
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FIG. 1.—Screenshot of Creature Design. Above is a sample screenshot of the Creature Creator
module of the computer game Spore. The left side of the screen displays various body parts that
can be added to the creature. The upper-right corner of the screen displays various measures
of the creature’s abilities. The second row of boxes on the upper right displays the four attack-
ability measures: bite (level = 5), charge (level = 5), spit (level = 3), and strike (level = 1). The
third row of boxes displays the four social-ability measures: sing (level = 1), dance (level = 2),
charm (level = 4), and pose (level = 2). During the experiment, these measures were constantly
available and adjusted real-time as participants added and removed parts from their creatures.
“DNA points,” used as currency to purchase parts, are displayed in the bottom-left corner of
the screen (currently DNA = 45). Buttons at the top center of screen allow participants to
paint their creature and see their creature move in a simple environment.

domination. To calculate this compensation, a research assistant placed
each participant’s creature in a Spore environment after the experiment
had ended, and gave it commands to either attack or socialize with neigh-
boring creatures (depending on the implemented strategy). The research
assistant was not aware of the experimental conditions or the purpose of
the study. The time to dominate (either by overpowering or by befriend-
ing) two computer-based creatures was recorded. On average, the higher
a creature’s total attack (socialize) ability level (i.e., the sum of the four
attack (socialize) ability levels), the faster the creature dominates other
creatures.

To assure participants that they did not have to be experts at the game of
Spore to receive the maximum compensation, we based this portion of their
compensation on relative ability, rather than an absolute measure. Specif-
ically, within each experimental condition, we matched each participant
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with nine other randomly selected participants who implemented the same
global-domination strategy. The top performer in each group (i.e., the par-
ticipant whose creature required the least amount of time to dominate two
creatures) earned $20, the second best performer received $18, and so on,
down to $2 for the worst performer.

3.2 INDEPENDENT VARIABLES

We employ a nested experimental design with four conditions. First, we
manipulate whether participants receive incentive compensation tied to
their creature design. In the flat-wage condition, participants received $10
regardless of their creature’s attack or social abilities. In contrast, partic-
ipants in the incentive-compensation condition received $2 per level of
their creature’s bite ability (if they implemented the attack strategy), or
$2 per level of their creature’s sing ability (if they implemented the socialize
strategy). For example, if a participant implementing the attack (socialize)
strategy designed a creature with bite (sing) level of 4, then she received $8.

Within the incentive-compensation condition, we manipulate partic-
ipants’ strategy involvement at three levels. Participants in the no-
involvement condition implemented an assigned strategy, similar to partici-
pants in the flat-wage condition. Participants in the choice condition chose
which strategy they would implement, and provided a list of pros and cons
of the strategy. Participants in the deliberation condition were assigned
a strategy to implement, and provided a list of the pros and cons of the
strategy.

In the three conditions in which participants implement an assigned
strategy (i.e., the flat-wage, deliberation, and no-involvement conditions),
we randomly assigned half of the participants to the attack strategy and the
other half to the socialize strategy. Doing so helps balance for the strat-
egy implemented across conditions. Further, a 50–50 split corresponded to
strategy choices made in pilot testing, and is not far from the actual distribu-
tion of choices in the strategy choice condition (approximately 63% chose
attack and 37% chose socialize). However, distribution matching does not
guarantee that those participants who ex ante would have preferred a given
strategy were assigned that strategy. This relates to the question of partic-
ipants’ buy-in of each strategy (Cokins [2005], Tayler [2010]), which we
discuss further in our supplemental analyses.

3.3 DEPENDENT VARIABLES

We elicited our primary dependent measure after participants finished
designing their virtual creature. Participants viewed 14 successive pictures
of other virtual creatures. With each of these creatures, participants saw
two sets of potential realizations of the four ability measures correspond-
ing to the strategy they implemented (bite, charge, spit, and strike for par-
ticipants implementing the attack strategy, and sing , dance, charm, and pose
for the participants implementing the socialize strategy). We labeled these
potential realizations “modification packages.” For each creature, we asked
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participants to select the modification package that they believed would
best implement the strategy. In addition, we told participants to assume
that the DNA cost was equal across each pair of modification packages. Par-
ticipants made their modification-package selections as they viewed each
creature, and could not go back and change earlier selections. To control
for an order effect, we created four randomly determined orders for the 14
pairings, and fully crossed them with our experimental conditions. Since
results are unaffected by the order in which choices are made, we ignore
this variable in subsequent analyses and discussion.

We code each individual modification-package selection as either consis-
tent (1) or inconsistent (0) with surrogation with the measure on which the
participant received incentive compensation during the initial creature de-
sign task (bite or sing). To illustrate, consider the sample pairing presented
in figure 2, panel A, which includes the following modification-package
pairing:

� Modification #1: bite = 2, charge = 4, spit = 1, and strike = 5
� Modification #2: bite = 3, charge = 2, spit = 4, and strike = 2

In this pairing, modification package #2 maximizes the measure bite.
Thus, a selection of modification package #2 (modification package #1)
would be coded as 1 (0).

Using this coding scheme, we calculate each participant’s “surrogation
score,” which captures the proportion of times a participant chooses the
modification package that maximizes the initially incentivized measure.
Two of the 14 pairings serve as distracter tasks, and are not included when
calculating participants’ surrogation score. In these two pairings, the mod-
ification package with the higher level of the compensated measures also
has a higher total across all four ability measures, confounding surroga-
tion and optimal modification-package selection. Table 1 presents the 14
modification-package pairings.

We create three variations of participants’ surrogation score. The compre-
hensive surrogation score is based on the full set of 12 modification-package
selections. We use a subset of six pairings to construct an opportunity cost
surrogation score. In these six pairings, selecting the surrogation-consistent
modification package reflects an opportunity cost because the alternative
modification package offers a higher total ability, which is a key determi-
nant of a creature’s ability to attack or socialize. To illustrate, consider again
the pairing shown in figure 2, panel A. While modification package #2
maximizes the bite level (bite = 2 for modification package #1; bite = 3 for
modification package #2), it also has a lower total attack-ability level (attack
measures sum to 12 for modification package #1, but only sum to 11 for
modification package #2). Therefore, selecting the surrogation-consistent
modification package in this pairing forgoes higher total attack-ability. This
pairing, and the five pairings like it, comprise the subset of modification-
package selections used to construct the opportunity cost surrogation
score.
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FIG. 2.—Sample Modification-Package Choices. Above are two samples of the 14 pairings used
to generate participants’ surrogation scores, the primary dependent variable. Panel A (panel
B) is a sample pairing shown to participants who implemented the attack (socialize) strategy.
Each pairing was the same across strategies, with the exception of the measure-labels. For each



118 J. CHOI, G. W. HECHT, AND W. B TAYLER

We use a different subset of six pairings to construct a no opportunity cost
surrogation score. For these pairings, selecting the surrogation-consistent
modification package does not involve sacrificing a higher total ability level,
because the total ability level is equal for both modification packages. An
example of a pairing used to construct the no opportunity cost surrogation
score is displayed in panel B of figure 2. While modification package choice
#1 maximizes sing (sing = 5 for modification package #1; sing = 1 for mod-
ification package #2), both modification package pairings have the same
total social-ability level (the measures sum to 13 for both modification pack-
ages). We report the opportunity cost status for each modification-package
pairing in the last column of table 1.

In addition to participants’ surrogation scores, we also measure surro-
gation using survey responses collected approximately one week after the
experimental session. As explained in greater detail later, the survey tested
both recall of the strategy itself, as well as the strength of word associa-
tions that provide additional insights into the mental representations par-
ticipants have of both the strategy they implemented and of measures re-
lated to their strategy.

Importantly, we use neither the “time to dominate” measure nor the re-
lated tournament-based compensation described earlier as our dependent
variable, because these measures may simply capture participants’ desire
to maximize wealth. Participants’ surrogation scores and their survey re-
sponses allow us to measure the extent to which participants surrogated
the strategy with measures without the confounding influence of wealth
maximization.

3.4 SESSION TIMELINE

As participants arrived at a session, they were randomly assigned to one
of the experiment conditions. Participants signed a consent form, then
read computer-based instructions, then watched a video tutorial on us-
ing the Creature Creator module of Spore. After the tutorial, participants

FIG. 2.—Continued. pairing, participants viewed a picture of a creature, along with two modifi-
cation packages. Participants were asked to select the modification package that they believed,
if added to the creature, would best implement the strategy. After making their selection, par-
ticipants clicked “Next Choice” to move on to the next creature and modification-package
pairing. Note that the choice displayed in panel A speaks to a participant’s propensity to sur-
rogate with the bite measure. That is, a choice of modification package #2 is consistent with
favoring a higher bite measure of 3 (versus 2 for modification package #1). This modification-
package pairing also represents an opportunity cost of surrogating with bite, as the surrogation-
consistent modification package does not maximize the total value of the attack-ability mea-
sures (bite, charge, spit, and strike levels sum to 12 for modification package #1, but only sum
to 11 for modification package #2). The choice displayed in panel B above speaks to a partici-
pant’s propensity to surrogate with the sing measure. However, this pairing does not entail an
opportunity cost as the surrogation-consistent modification package has the same total value
of the social-ability measures (sing , dance, charm, and pose) as does the alternative modification
package (levels sum to 13 for both modification packages).
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T A B L E 1
Modification-Package Pairings

Surrogation-consistent
modification packagea

Alternative modification
packagea

Pairing used
Bite/ Charge/ Spit/ Strike/ Bite/ Charge/ Spit/ Strike/ to evaluate

Pairing Sing Dance Charm Pose Sing Dance Charm Pose opportunity cost?b

1 4 3 5 1 3 5 3 2 No
2 5 2 4 2 1 4 5 3 No
3 3 1 5 2 1 4 1 5 No
4 5 2 4 1 2 4 1 5 No
5 3 2 5 1 1 5 3 4 Yes
6 5 2 3 1 4 1 4 3 Yes
7 4 4 2 2 1 3 5 5 Yes
8 3 2 4 2 2 4 1 5 Yes
9 4 2 3 4 1 3 5 4 No
10 3 1 4 1 2 5 1 1 No
11 3 3 2 1 2 1 5 3 Yes
12 5 2 1 3 2 4 2 5 Yes
13c 5 3 4 4 4 2 2 3 N/A
14c 3 4 5 3 2 3 2 2 N/A

This table lists the 14 modification-package pairings provided to participants. Though numbered in the
table, pairings were not numbered in the study. Pairings were presented in four, predetermined, random
orders (order is fully crossed with the compensation manipulation).

aThe column labeled “Surrogation-consistent modification package” reports the measure realizations
for bite (sing), charge (dance), spit (charm), and strike (pose) of the modification package within each pairing
that is consistent with surrogation on bite (sing). The column labeled “Alternative modification package”
reports the alternative to the surrogation-consistent option. Though not shown in the table, modification
packages are labeled for each pairing as “Modification #1” or “Modification #2” (see figure 2). In addition,
the label on the surrogation-consistent modification package is randomly determined, and is held constant
for all participants.

bThe last column indicates whether or not there is an opportunity cost to selecting the surrogation-
consistent modification package. In no opportunity cost pairings, the total level of the four ability measures
is equal across the two modification packages. Thus, a participant who chooses the surrogation-consistent
modification package does not sacrifice a higher total level in order to do so. In contrast, in opportunity
cost pairings, the surrogation-consistent modification package has a lower total level than the alternative
modification package.

cPairings #13 and #14 are not used in any test of surrogation. These pairings are included in the experi-
ment as distracters. In both pairings, the modification package with higher bite/sing also has a higher total
level, confounding surrogation and optimal modification-package selection.

practiced building a virtual creature for 10 minutes. Next, participants
read additional instructions describing the two global domination strate-
gies and how participants would be compensated. Participants next took
a short quiz to ensure they understood the instructions, and proceeded
to the creature-design phase of the experiment. Participants then viewed
the 14 modification-package pairings and made their selections for each
pairing. Finally, participants completed a questionnaire eliciting process-
related and demographic information. Approximately one week after all
sessions were completed, participants filled out a brief postexperiment sur-
vey, were debriefed, and received payment.

3.5 DIFFERENCES BETWEEN EXPERIMENTS

Experiment 1 includes our full experiment design. Experiment 2 repli-
cates two of the conditions from Experiment 1 (the no-involvement
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condition and the choice condition), but asks two additional questions as
part of debriefing intended to help better understand our results. Specif-
ically, we asked participants in Experiment 2 to rate 1) the relative effec-
tiveness of the two global-domination strategies, and 2) how committed
they were to the strategy they implemented. Experiment 3 also replicates
two of the conditions from Experiment 1 (the flat-wage condition and the
no-involvement condition), but includes additional wording as part of the
compensation manipulation intended to help rule out an alternative expla-
nation for the results from Experiment 1.

3.6 ADDITIONAL DISCUSSION OF THE EXPERIMENT DESIGN

Multiple issues relating to our experiment design warrant further discus-
sion. First, we explicitly chose not to provide any form of compensation for
participants’ modification-package selections. Doing so would introduce
wealth maximization as a potential confound, and preclude us from
observing the phenomenon of interest. Second, we used the computer
game Spore, which is far removed from most participants’ practical and
educational experiences, to minimize the effects of participants’ priors
about potential surrogates for strategic constructs. Importantly, the setting
still allows participants to “get their hands dirty” selecting and implement-
ing the strategy and to deal with various associated measures of strategic
constructs. Third, we took several steps to maximize the internal validity of
our study. To ensure that the strategy statement was salient, we stated the
strategy multiple times, with the last instance occurring immediately before
the creature-design phase of the experiment. We also included in the task
instructions an explicit statement that all four measures of attack-ability
or social-ability are equally important in implementing the strategy and
achieving global domination. Fourth, participants had to demonstrate
thorough understanding of the various aspects of our research design via
a quiz. Specifically, participants could not proceed to the creature-design
phase of the experiment until they had demonstrated their knowledge
regarding the strategy they were implementing (attack or socialize) and the
fact that all attack (social) abilities were equally important to their ability
to implement the attack (socialize) strategy. Finally, we use flat-wage partic-
ipants’ modification-package selections as a benchmark against which we
compare the level of surrogation in the incentive compensation conditions.
Participants’ choices in the flat-wage condition capture participants’ natu-
ral tendency to exhibit surrogation in our setting. Further, by including the
flat-wage condition in our experimental design, we are able to draw infer-
ences about the effects of our independent variables on surrogation using
a manageable number of modification-package selections. Absent the
flat-wage condition, drawing such inferences would require us to counter-
balance myriad combinations of measure-values within modification-
package selections, which would impose a substantial burden on
participants.
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4. Results

4.1 PRELIMINARY ANALYSES AND MANIPULATION CHECK

Before reporting the results of our hypothesis tests and related supple-
mental analyses, we examine three issues. First, we examine participants’
prior experience with Spore. As previously noted, we conduct our investiga-
tion using a setting unfamiliar to participants in order to reduce their ten-
dency to apply preconceived notions about potential surrogates for strate-
gic constructs. Participants’ prior experience with Spore threatens the in-
ternal validity of our study, as their behavior is likely influenced by factors
other than our independent variables of interest. For this reason, we ask
participants in the postexperimental questionnaire if they had ever played
Spore. We drop participants reporting previous Spore experience, leaving a
total of 144 participants in Experiment 1, 70 participants in Experiment 2,
and 83 participants in Experiment 3.

Second, because Experiments 2 and 3 replicate conditions in Experi-
ment 1, we investigate whether it is appropriate to collapse across the three
experiments for purposes of our analyses. As expected, comparisons of the
conditions in Experiments 1 and 2 do not indicate differences across exper-
iments (two-tailed p > 0.10 for all primary dependent measures). Thus, for
simplicity of our discussion of analyses, we collapse across these two exper-
iments and present results at this aggregate level. However, we control for
experiment session to minimize noise due to any experiment-level differ-
ences. This control is not significant in any analysis, and all results reported
below are inferentially identical if we exclude this control. A comparison
of Experiments 1 and 3 indicates only a few differences across experiments
for some of our dependent measures.1 However, because Experiment 3 in-
cludes substantial changes to the wording of the compensation manipula-
tion, we report the results of Experiment 3 separately (see section 4.2.2). A
summary of our experimental design and the conditions included in each
experiment is depicted in figure 3.

Finally, we assess whether our compensation manipulation was success-
ful. First, regarding the initial creature-design task, we asked each partic-
ipant to “indicate how much attention you gave to the [bite (sing), charge
(dance), spit (charm), and strike (pose)] abilities, by allocating 200 points
among the four abilities. Allocate more points to abilities to which you gave
more attention.” Table 2 reports the mean number of points allocated to
each ability across conditions. Consistent with expectations, pairwise com-
parisons indicate that participants earning incentive compensation on the
initial creature-design task allocated more points (i.e., paid more attention)
to the incentivized measure than participants in the flat-wage condition

1 For example, we find that participants’ comprehensive and no opportunity cost surroga-
tion scores are different across Experiments 1 and 3 (one-tailed p-values are 0.07 and 0.10,
respectively).
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Condition: Flat-Wage No-Involvement Choice Deliberation

Incentive Compensation 
in Initial Creature-

Design Task?a

No Yes Yes Yes

Participant Chooses 
Strategy?b

No No Yes No

Participant Provides 
List of Pros and Cons of 
Implemented Strategy?c

No No Yes Yes

Number of Participants 
in Experiment 1

39 40 39 39

Number of Participants 
in Experiment 2d

0 39 39 0

Number of Participants
in Experiment 3e

44 48 0 0

FIG. 3.—Experiment Design. aIn the creature-design phase of the experiment, participants
received either flat-wage compensation or incentive compensation on a measure of their crea-
ture’s ability. In the flat-wage condition, participants received $10 regardless of their creature’s
ability. In the no-involvement, choice, and deliberation conditions, participants received $2
per level of either bite or sing , depending on the strategy implemented (attack or socialize).
For example, if a participant implementing the attack (socialize) strategy designed a creature
with bite (sing) level 4, then she received $8.
bParticipants were all presented with two possible strategies to implement in the game of Spore:
the “attack strategy” and the “socialize strategy.” In the choice condition, participants chose
which strategy they would implement. In all other conditions, participants implemented an
assigned strategy.
cParticipants in the choice and deliberation conditions provided a list of pros and cons of the
implemented strategy.
dExperiment 2 replicates the no-involvement and choice conditions from Experiment 1 with
changes to debriefing questions (see section 3).
eExperiment 3 replicates the flat-wage and no-involvement conditions from Experiment 1
with changes to the explanation given to participants regarding their compensation (see
section 3).

(p < 0.01 in all three comparisons). Second, we examine the abilities of the
creatures that participants designed. Participants earning incentive com-
pensation on the initial creature-design task designed creatures with higher
levels of the compensated measure than participants in the flat-wage condi-
tion (p < 0.05 in all three comparisons). Collectively, these results suggest
that our compensation manipulation was successful.

4.2 PRIMARY TESTS OF HYPOTHESIS 1: INCENTIVE COMPENSATION

Table 3 presents mean surrogation scores across conditions (panel A)
and hypothesis test results (panel B). Hypothesis 1 states that tying com-
pensation to a measure of a strategic construct increases managers’ propen-
sity to surrogate the strategic construct with the measure, relative to when
flat-wage compensation is provided. To test this hypothesis, we compare
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T A B L E 2
Responsiveness to Incentive Compensation Manipulation

Experiments 1 and 2 (Pooled)

Panel A: Mean Creature Design Point Allocationsa [Standard Deviation]
Conditionb

Flat-Wage No-Involvement Choice Deliberation
Ability Measures (n = 39) (n = 79) (n = 78) (n = 39)

Bite (Sing) 54.6 [32.2] 85.7 [35.5] 74.3 [27.9] 87.1 [29.4]
Charge (Dance) 46.5 [22.7] 36.4 [20.0] 42.4 [14.5] 37.9 [17.3]
Spit (Charm) 51.5 [38.9] 39.2 [24.0] 37.0 [20.1] 37.3 [19.2]
Strike (Pose) 47.4 [25.2] 38.8 [19.2] 36.4 [20.4] 46.2 [20.0]

Panel B: Statistical Tests
Estimate t p-Valuec

Points Allocated to bite/sing : Flat-Wage vs.
No-Involvement

31.1 4.89 <0.001

Points Allocated to bite/sing : Flat-Wage vs. Choice 19.7 3.24 0.001
Points Allocated to bite/sing : Flat-Wage vs. Deliberation 32.5 4.39 <0.001

aCreature Design Point Allocations represent participants’ allocations of exactly 200 points across the
four ability measures (bite, charge, spit, and strike for the attack strategy, or sing, dance, charm, and pose for the
socialize strategy), when asked to “indicate how much attention you gave to the [each ability], by allocating
200 points among the four abilities. Allocate more points to abilities to which you gave more attention.”

bPlease see figure 3 (and section 3) for a detailed description of the four experiment conditions. Re-
ported conditions and statistics combine data from Experiments 1 and 2.

cAll p-values are reported on a one-tailed basis, given the expected directional influence of incentive
compensation.

participants’ surrogation scores in the flat-wage condition to the surroga-
tion scores of participants in the no-involvement condition.

We begin with an examination of the comprehensive surrogation scores.
The mean comprehensive surrogation score is 0.36 in the flat-wage condi-
tion, and is 0.53 in the no-involvement condition. The difference of 0.17 is
significant (t = 3.73, p < 0.001).

These results are robust to differentiating surrogation scores according
to opportunity cost. The mean opportunity cost surrogation score is 0.20 in
the flat-wage condition, and is 0.38 in the no-involvement condition. The
difference of 0.18 is significant (t = 3.00, p = 0.002). In addition, the mean
no opportunity cost surrogation score is 0.52 in the flat-wage condition, and is
0.69 in the no-involvement condition. The difference of 0.17 is significant
(t = 3.00, p = 0.002).

These results support our hypothesis that tying compensation to a mea-
sure of a strategic construct increases the propensity to surrogate that strate-
gic construct with the compensated measure. Importantly, a simple propen-
sity toward wealth-maximization cannot explain these results because par-
ticipants were not paid to maximize specific measures during the phase of
the experiment in which surrogation scores were generated.

4.2.1. Additional Tests of Hypothesis 1: Experiment 3 Analyses. An alternative
explanation for results relating to H1 is that, despite instructions to the
contrary, participants who received incentive compensation inferred that
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T A B L E 3
Tests of Hypotheses: Surrogation Score

Experiments 1 and 2 (Pooled)

Panel A: Cell Means [Standard Deviations]
Conditiona

Flat-Wage No-Involvement Choice Deliberation
Surrogation Scores (n = 39) (n = 79) (n = 78) (n = 39)

Surrogation Score: Comprehensiveb 0.36 0.53 0.48 0.51
[0.15] [0.25] [0.22] [0.25]

Surrogation Score: No Opportunity Costc 0.52 0.69 0.68 0.68
[0.23] [0.28] [0.25] [0.29]

Surrogation Score: Opportunity Costd 0.20 0.38 0.28 0.34
[0.19] [0.34] [0.27] [0.34]

Panel B: Hypothesis Tests Difference t p-Valuee

H1: Flat-Wage vs. No-Involvement
Comprehensive 0.17 3.73 < 0.001
No Opportunity Cost 0.17 3.00 0.002
Opportunity Cost 0.18 3.00 0.002

H2: No-Involvement vs. Choice
Comprehensive −0.05 −1.49 0.069
No Opportunity Cost −0.01 −0.36 NS
Opportunity Cost −0.10 −1.96 0.026

H3: No-Involvement vs. Deliberation
Comprehensive −0.02 −0.76 NS
No Opportunity Cost −0.01 −0.31 NS
Opportunity Cost −0.04 −0.89 NS
aPlease see figure 3 (and section 3) for a detailed description of the four experiment conditions. Re-

ported conditions and statistics combine data from Experiments 1 and 2.
bComprehensive surrogation scores capture the percentage of times participants choose the modification

package that maximizes the incentivized measure (bite or sing).
cNo Opportunity Cost surrogation scores capture the percentage of times participants choose the modifi-

cation package that maximizes the incentivized measure (bite or sing) when the total level does not differ
between modification packages.

dOpportunity Cost surrogation scores capture the percentage of times participants choose the modifica-
tion package that maximizes the incentivized measure (bite or sing) when such a choice means sacrificing a
higher total level.

eAll p-values are presented on a one-tailed basis, given the directional predictions for H1, H2,
and H3.

the incentivized measure was particularly helpful in achieving global dom-
ination. Accordingly, surrogation scores may simply capture a response to
the incentive compensation scheme for the creature-design task and not
surrogation.

To address this alternative explanation, we conducted a third experiment
in which we modify the wording of our compensation manipulation. Specif-
ically, rather than simply telling participants how they would be compen-
sated based on what condition they were randomly assigned to (as in Exper-
iment 1), we told all participants in Experiment 3 the following regarding
the manipulated compensation:

Some individuals will receive $10 for designing their creature. For other
participants, the amount of this additional compensation will depend on
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the competence level of a specific, compensated ability. They will receive
$2 for each incremental level of the compensated ability their creature
possesses. Different participants will have a different compensated ability;
but the compensated ability will be one of the following: sing, bite, dance,
charge, charm, spit, pose, or strike.

Similar to Experiment 1, we then told participants in the flat-wage con-
dition “You have been randomly selected to receive $10 for designing your
creature” and participants in the no-involvement condition “You have been
randomly selected to receive $2 for each incremental ‘[measure]’ level your
creature possesses.” To avoid deception, we randomly assigned six partici-
pants to be compensated based on the dance, charm, pose, charge, spit, and
strike measures. However, because our dependent variable is structured to
measure surrogation on either the sing or bite measures, we drop these six
participants from our analyses. Telling participants about other forms of
incentive compensation in the study helps to alleviate concerns that par-
ticipants believed that their personal form of incentive compensation was
informative as to the best way to achieve domination in Spore. Further, pro-
viding flat-wage participants with the same information as participants who
received incentive compensation ensures that information is held constant
across all conditions, and that significant differences are driven solely by
the form of compensation (i.e., whether it is flat-wage or measure-based)
and not by its information content.

Table 4 presents mean surrogation scores across conditions (panel A)
and Hypothesis 1 test results (panel B). We begin our additional analysis of
H1 with an examination of the comprehensive surrogation scores in Experi-
ment 3. The mean comprehensive surrogation score is 0.36 in the flat-wage
condition, and is 0.46 in the no-involvement condition. The difference of
0.10 is significant (t = 2.30, p = 0.012).

These results are robust to differentiating surrogation scores according
to opportunity cost. The mean opportunity cost surrogation score is 0.17 in
the flat-wage condition, and is 0.28 in the no-involvement condition. The
difference of 0.11 is significant (t = 2.02, p = 0.023). Finally, the mean
no opportunity cost surrogation score is 0.55 in the flat-wage condition, and
is 0.64 in the no-involvement condition. The difference of 0.09 is signifi-
cant (t = 1.61, p = 0.056). Ultimately, these results suggest that our sup-
port for H1 is robust to clarifications in the incentive compensation ma-
nipulation, and thus, not a function of unintentional signals related to
incentives.

4.3 PRIMARY TESTS OF HYPOTHESIS 2: STRATEGY CHOICE

Hypothesis 2 predicts that allowing managers to choose strategy will de-
crease their tendency to surrogate the strategy with associated measures.
Operationally, this suggests that surrogation scores will be lower in the
choice condition than in the no-involvement condition.
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T A B L E 4
Test of Hypothesis 1

Experiment 3

Panel A: Cell Means [Standard Deviations]
Conditiona

Surrogation Scores Flat-Wage (n = 41) No-Involvement (n = 42)

Surrogation Score: Comprehensiveb 0.36 0.46
[0.16] [0.23]

Surrogation Score: No Opportunity Costc 0.56 0.64
[0.22] [0.27]

Surrogation Score: Opportunity Costd 0.17 0.29
[0.19] [0.31]

Panel B: Test of Difference
Flat-Wage vs. No-Involvement Difference t p-Valuee

Comprehensive 0.10 2.31 0.012
No Opportunity Cost 0.17 2.02 0.023
Opportunity Cost 0.18 1.61 0.055

aThe manipulated conditions in this additional experiment map to the flat-wage condition and the no-
involvement condition in our main experiment, with one difference: in our supplemental experiment, all
participants were made aware that other participants were compensated on different measures or on a fixed
basis. Please see figure 3 and section 3 for a description of our experiment conditions, and see section 3.5
for a description of the difference between Experiment 1 and Experiment 3.

bComprehensive surrogation scores capture the percentage of times participants choose the modification
package that maximizes the incentivized measure (bite or sing).

cNo Opportunity Cost surrogation scores capture the percentage of times participants choose the modifi-
cation package that maximizes the incentivized measure (bite or sing) when the total level does not differ
between modification packages.

dOpportunity Cost surrogation scores capture the percentage of times participants choose the modifica-
tion package that maximizes the incentivized measure (bite or sing) when such a choice means sacrificing a
higher total level.

eAll p-values are presented on a one-tailed basis, given the directional predictions for H1.

The mean comprehensive surrogation score is 0.53 in the no-involvement
condition, and is 0.48 in the choice condition. The difference of 0.05 is
marginally significant (t = –1.49, p = 0.069). These results are robust to
considering the opportunity cost surrogation score; the mean opportunity cost
surrogation score is 0.38 in the no-involvement condition, and is 0.28 in
the choice condition. The difference of 0.10 is significant (t = –1.96, p =
0.026). No opportunity cost surrogation scores, however, are not statistically
different across conditions (meanno−involvement = 0.69; meanchoice = 0.68;
t = −0.36, NS). The lack of statistical significance for the no opportunity cost
comparison is not entirely surprising, given that participants do not incur
an opportunity cost in selecting the surrogation-consistent choices in this
case. Overall, these results provide support for our hypothesis that allow-
ing managers to choose strategy will decrease their tendency to surrogate
strategic constructs with performance measures.2

2 Interestingly, while these results are robust when examining only the data from partici-
pants implementing the attack strategy, we do not find support for H2 when examining only
the data from participants implementing the socialize strategy. We discuss these results, and
their implications, in a supplemental analysis below.
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4.4 PRIMARY TESTS OF HYPOTHESIS 3: STRATEGY DELIBERATION

Hypothesis 3 predicts that strategy deliberation alone will decrease
the tendency to exhibit surrogation. Operationally, this suggests that
surrogation scores will be lower in the deliberation condition than in
the no-involvement condition. The mean comprehensive surrogation score
is 0.53 in the no-involvement condition, and is 0.51 in the deliberation
condition. The difference of 0.02 is not significant (t = –0.76, NS).
Differences in the opportunity cost and no opportunity cost surrogation
scores across conditions are also not statistically significant (opportunity
cost: meanno−involvement = 0.38; meandeliberation = 0.34; t = –0.89, NS; no
opportunity cost: meanno−involvement = 0.69; meandeliberation = 0.68; t = –0.31,
NS). Thus, H3 is not supported. These results suggest that, in our setting,
strategy deliberation is not sufficient to reduce the tendency to surrogate
strategy with performance measures.

4.5 STRATEGY RECALL

Approximately one week after the experiment, participants completed a
brief survey regarding their experience in the study. In the survey, we re-
minded participants that in the study they chose (in the choice condition)
or were provided (in all other conditions) a strategy. We then presented
participants with a list of 14 words and asked participants to “Please cir-
cle the word below that best represents that strategy.” The list included
both strategic constructs (attack and socialize), all of the corresponding
ability measures, and additional ability measures unrelated to either attack
or socialize (e.g., coordinate, fly, etc.). We use participants’ responses to
this question to create two additional measures of surrogation: 1) the pro-
portion of participants who do not correctly select the strategy they imple-
mented, and 2) the proportion of participants who select the compensated
measure. The latter measure is an especially strong indicator of surroga-
tion, as it directly assesses participants’ tendency to replace the strategy with
a measure.

In addition to the strategy-recall question, we also asked partici-
pants who implemented the attack (socialize) strategy to “Please indi-
cate the strength of the relationship between” the word “attack” (“so-
cialize”) and the phrase “global domination,” as well as between the
word “bite” (“sing”) and the phrase “global domination.” Participants an-
swered the latter two questions using 101-point scales, where 0 = “Very
weak relationship” and 100 = “Very strong relationship.” The ratio of
these two assessments constitutes a third additional measure of surroga-
tion (e.g., “socialize to achieve global domination” vs. “sing to achieve
global domination”). To construct the ratio, we divide participants’ global
domination-measure assessment by their global domination-strategy assess-
ment; the higher this “surrogation ratio,” the stronger the indication of
surrogation.

We repeat our hypothesis tests using these three additional measures.
Specifically, we expect that the tendency to not select the correct strategy,



128 J. CHOI, G. W. HECHT, AND W. B TAYLER

T A B L E 5
Tests of Hypotheses: Recall Measures

Experiments 1 and 2 (Pooled)

Panel A: Cell Means [Standard Deviations]
Conditiona

Flat-Wage No-Involvement Choice Deliberation
Recall Measureb (n = 39) (n = 79) (n = 78) (n = 39)

Strategy Not Selectedc 0.33 0.68 0.54 0.76
[0.48] [0.47] [0.50] [0.43]

Measure Selectedd 0.06 0.44 0.33 0.63
[0.24] [0.50] [0.47] [0.49]

Surrogation Ratioe 0.68 1.16 0.83 0.92
[0.30] [1.39] [0.32] [0.35]

Panel B: Hypothesis Tests
Difference t p-Valuef

H1: Flat-Wage vs. No-Involvement
Strategy Not Selected 0.35 4.53 <0.001
Measure Selected 0.38 4.13 <0.001
Surrogation Ratio 0.48 2.61 0.005

H2: No-Involvement vs. Choice
Strategy Not Selected −0.14 −1.90 0.029
Measure Selected −0.11 −1.45 0.074
Surrogation Ratio −0.33 −2.28 0.012

H3: No-Involvement vs. Deliberation
Strategy Not Selected 0.08 0.43 NS
Measure Selected 0.19 1.48 NS
Surrogation Ratio −0.24 −1.41 0.081
aPlease see figure 3 (and section 3) for a detailed description of the four experiment conditions. Re-

ported conditions and statistics combine data from Experiments 1 and 2.
bRecall measures were collected from a brief survey administered approximately one week after the

experiment.
cStrategy not selected represents the proportion of participants who did not correctly select the strategy

they implemented when asked to select from a list of 14 words the word that they believed best represented
the strategy they implemented. The higher the strategy not selected variable, the stronger the indication of
surrogation.

dMeasure selected represents the proportion of participants who selected the compensated measure (bite
or sing) instead of the implemented strategy. Participants were asked to select from a list of 14 words the
word that they believed best represented the strategy they implemented. The higher the measure selected
variable, the stronger the indication of surrogation.

eSurrogation ratio represents the ratio of participants’ assessment of the strength of the relationships
between 1) the phrase “global domination” and the incentivized measure (bite or sing), to 2) the phrase
“global domination” and the implemented strategy (attack or socialize). Both assessments were provided
using 101-point scales, with 0 = “Very Weak Relationship” and 100 = “Very Strong Relationship”. The higher
the surrogation ratio, the stronger the indication of surrogation.

fAll p-values are presented on a one-tailed basis, given the directional predictions of H1, H2, and H3.

the tendency to select the compensated measure, and the surrogation ratio
will be: i) greater in the no-involvement condition than in the flat-wage con-
dition (H1); ii) lower in the choice condition than in the no-involvement
condition (H2); and iii) lower in the deliberation condition than in the
no-involvement condition (H3).

Table 5 presents the means across conditions (panel A) and the hypoth-
esis test results (panel B). Consistent with our earlier tests of H1, all three
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alternative surrogation measures are greater in the no-involvement con-
dition than in the flat-wage condition (strategy not selected: t = 4.53, p <

0.001; measure selected: t = 4.13, p < 0.001; surrogation ratio: t = 2.61, p =
0.005). Also consistent with earlier tests of H2, all three measures are lower
in the choice condition than in the no-involvement condition (strategy not
selected: t = –1.90, p = 0.029; measure selected: t = –1.45, p = 0.074; surroga-
tion ratio: t = –2.28, p = 0.012). Finally, we find that the surrogation ratio is
marginally lower in the deliberation condition than in the no-involvement
condition (t = –1.41, p = 0.081). However, the remaining two measures are
not statistically different across those two conditions (strategy not selected: t
= 0.43, NS; measure selected: t = 1.48, NS). Collectively, these results gener-
ally corroborate the findings of our main hypothesis tests. That is, involve-
ment in strategy choice reduces surrogation, but mere strategy deliberation
does not.

4.6 STRATEGY BUY-IN

We also test our hypotheses splitting our sample by whether participants
implemented the attack or socialize strategy. Using surrogation scores as
the dependent measure, results are inferentially identical to those reported
earlier, with the exception of H2. Specifically, we find strong support for H2
for participants implementing the attack strategy. The mean comprehensive
surrogation score is higher in the no-involvement condition than in the
choice condition (t = –1.90, p = 0.030). These results are robust when
considering the opportunity cost surrogation score (t = –2.58, p = 0.006), but
not when considering the no opportunity cost surrogation score (t = –0.56,
NS). However, we do not find support for H2 for participants implementing
the socialize strategy. The difference in surrogation scores across the choice
and no-involvement conditions is not statistically significant (p > 0.10 for
all three surrogation scores).

To better understand these results, we examine participants’ strategy
“buy-in” (Cokins [2005], Tayler [2010]). We define buy-in as the extent
to which an individual believes in the effectiveness of and is committed to the
strategy. In Experiment 2, we run the no-involvement and choice condi-
tions again, and elicit participants’ responses to two questions. The first
question asks participants to rate “the relative effectiveness of the two
global-domination strategies.” We collect responses using a 101-point re-
sponse scale, with 0 = “Attack strategy is much more effective,” 50 = “The
two strategies are equally effective,” and 100 = “Socialize strategy is much
more effective.” The second question asks participants to rate “how commit-
ted [they were] to the [implemented] strategy.” Again, we use a 101-point
scale, with 0 = “Not committed at all,” 50 = “Indifferent,” and “100 = Very
committed.”

For participants implementing the attack strategy, assessment of the strat-
egy’s relative effectiveness is higher in the choice condition than in the
no-involvement condition (t = 3.16, p = 0.002). Additionally, participants’
self-reported commitment to the attack strategy is higher in the choice
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condition than in the no-involvement condition (t = 1.87, p = 0.035).
These findings were expected, since those choosing the strategy are likely
to buy into the strategy more than those assigned the strategy. How-
ever, neither participants’ assessment of the strategy’s relative effective-
ness, nor their self-reported commitment, differ across the choice and no-
involvement conditions for participants implementing the socialize strategy
(p > 0.10 for both variables).

While exploratory, one potential explanation for these results involves
the beliefs of participants in the no-involvement condition. Recall that par-
ticipants in this condition implemented an assigned strategy. Consequently,
the no-involvement condition includes participants who, if given the op-
portunity, would have chosen to implement the non-assigned strategy. One
possibility is that participants who preferred the attack strategy but assigned
the socialize strategy still bought into the socialize strategy (perhaps they
deemed the strategy to be of high quality even though they did not choose
it), while those who preferred the socialize strategy but assigned the attack
strategy did not buy into the attack strategy. This differential buy-in of strat-
egy by participants in the no-involvement condition could help explain the
strategy-contingent results reported above. That is, if the decrease in surro-
gation associated with manager involvement in strategy choice is driven in
part by manager buy-in, then we would not expect to see a strategy-choice
effect in settings where buy-in is not affected by involvement in strategy
choice. Thus, the differential results for H2 across strategies potentially
speak to the influence of buy-in on surrogation. Further, our results show
that, at least in some settings, choice is a driver of buy-in, and has a mitigat-
ing influence on surrogation in these settings.

5. Conclusion

This study investigates the influence of managers’ strategy involvement
on their propensity to surrogate strategic constructs with compensated
measures. Our findings suggest that managers’ involvement in the choice of
strategy is necessary and sufficient to mitigate the surrogation-inducing ef-
fects of incentive compensation. However, in our experiment setting, mere
deliberation of strategy is not sufficient to mitigate surrogation.

Our findings contribute to a variety of research streams, including the
literature on firms’ use of strategic performance measurement systems,
and the related phenomenon of surrogation. We advance academics’
understanding of factors influencing managers’ propensity to surrogate
strategic constructs with performance measures. Additionally, our study
complements extant literature that has begun to open the “black-box” of
how goal commitment, strategy involvement, and buy-in facilitate improved
performance. Our evidence is especially important to practicing managers
and managerial accountants responsible for developing and implementing
strategic performance measurement systems, and to those who must deter-
mine the degree of strategy-related autonomy afforded to managers within
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a firm. Finally, we contribute to extant literature on strategic performance
measurement systems. Specifically, we focus on managers’ role within the
strategic performance measurement system, highlighting the potential for
different types of autonomy to endogenously influence the evolution and
effectiveness of the strategic performance measurement system.

Our study is subject to limitations. First, we use a rich, but nonbusiness,
setting to investigate our research question. While our setting and related
design choices strengthen internal validity, they also invite questions of
boundary conditions and the generalizability of our results. Second, while
our study focuses on strategy selection and deliberation, it ignores other di-
mensions of how strategic performance measurement systems evolve with
firm strategy. For instance, performance-measure identification and selec-
tion likely run parallel to strategy formulation (Tayler [2010]). With respect
to surrogation, selecting performance measures may induce a “measure-
focus” that offsets the benefits of managers’ involvement in strategy formu-
lation. This interesting possibility represents a potentially fruitful avenue
for future research.

Our study highlights many other avenues of future research. For
instance, our recall measures of surrogation highlight the robust and per-
sistent nature of surrogation. Future research could examine the implica-
tions of this phenomenon in more dynamic (e.g., multiperiod, multiper-
son) environments. Future research could also examine how performance
measure attributes such as congruence affect surrogation. Further, the mea-
sure’s status as a leading or lagging indicator of a firm’s achievement of
a strategic goal may influence its use as a surrogate for a construct. Fi-
nally, future research may examine the impact of surrogation in some of
the many real-world settings in which managers work with relatively static
performance measures while grappling with a constantly changing business
environment.
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