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1. Introduction

Economic theory predicts that the judicious use of nontraditional, forward-looking
performance measures in incentive contracts can influence the decisions of employ-
ees whose employment horizons are shorter than the profitability horizon of the
firm (Dikolli 2001).! Practitioner literature promotes the use of forward-looking
measures as a means to facilitate employee decision making (Kaplan and Norton
1996, 2001; Case 1997; Mellor 1997; Rucci, Kirn, and Quinn 1997; Ittner and
Larcker 2003; Neely and Najjar 2006), but this literature has wavered on whether
further benefits can be gained from tying compensation to such measures (e.g.,
Kaplan and Norton 1996, 2001). In this paper, we investigate this potential dual
role of forward-looking measures in incentive contracts. First, we empirically test
the contracts’ decision-influencing benefits as proposed by economic theory. Sec-
ond and more importantly, we extend the theory by investigating whether and how
forward-looking contracts facilitate the decisions of employees whose employ-
ment horizons are more closely aligned with the firm’s profitability horizon.

We expect these decision-facilitating benefits to accrue because incorporating
forward-looking measures into the incentive contracts of long-horizon employees
more explicitly informs them of the appropriate allocation of effort across multiple
periods and multiple activities (i.e., the appropriate task strategy), and thus allows
them to more effectively use feedback to improve performance. Thus, employees
with forward-looking contracts are able to “zero in” on the optimal strategy, lead-
ing to both a reduced need to experiment with different task strategies and greater
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farsighted efforts. As a result of the reduced strategy experimentation, employees
can direct resources they would have used for identifying the appropriate task
strategy to its implementation and refinement instead. This resource redirection
should result in more efficient task execution.

We conduct a multiperiod experiment in which we manipulate employees’
employment horizon (long or short) and the incentive contract type (forward-looking
or contemporaneous).2 We find evidence consistent with the decision-influencing
role of forward-looking contracts predicted by existing theory: use of the forward-
looking contract (as compared with the contemporaneous contract) increases the
farsighted efforts of short-horizon employees more than it increases those of long-
horizon employees. Thus, a longer employment horizon alone motivates high
levels of farsighted efforts for long-horizon employees. More notably, however, we
find evidence consistent with a decision-facilitating role for long-horizon employ-
ees: those compensated with a forward-looking contract exert more farsighted
effort and are more efficient in task execution. Further analysis indicates that this
increase in efficiency is mediated by a reduction in experimentation across various
task strategies. We obtain these results even though long-horizon employees working
under the two types of contracts receive identical information about how outcomes
affect future firm performance and identical performance feedback that includes
both contemporaneous and forward-looking measures.

The paper’s primary contribution lies in our extension of contracting theory
to predict a decision-facilitating benefit of contracting on forward-looking meas-
ures. Prior theoretical literature has considered decision-influencing effects for
short-horizon employees, but has not contemplated decision-facilitating effects of
contracting on forward-looking measures for long-horizon employees. We also
provide an empirical test of both types of benefits, and so are able to demonstrate
that contracting on forward-looking measures can provide value to the firm regard-
less of employment horizon.

This research is also important to managers and accountants who design,
implement, and evaluate performance measurement and control systems. As
described earlier, practitioner literature has wavered on whether there are benefits
to linking compensation to forward-looking performance measures (e.g., Kaplan
and Norton 1996, 2001). Firms should be interested in our evidence that linking
compensation to these measures has positive effects on employee performance
beyond those gained by simply providing the measures (as in, e.g., Farrell, Kadous,
and Towry 2007). Our evidence that contracting on forward-looking measures is
beneficial to firms regardless of employees’ horizons is particularly useful given
that employment horizon is typically an employee’s private information. Firms can
use the insights from this research to better balance the costs of collecting and report-
ing forward-looking measures against the benefits derived from using the measures.

We use an experiment to address our research questions because that method
allows strong causal inferences regarding the effects of different incentive con-
tracts on performance. For example, prior archival research has examined factors
that influence the contracting weights that firms place on different performance
measures (e.g., Ittner and Larcker 1995, 2002; Bushman, Indjejikian, and Smith
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1996; Ittner, Larcker, and Rajan 1997). However, because the contracting weights
are endogenous, it is difficult to determine whether differences in firm performance
are due to employee effort levels chosen in response to the weights or to the firm-
level factors that led to the choice of weights (Ittner and Larcker 2001). In our
study, firm characteristics are held constant across experimental conditions, allow-
ing for stronger inferences about the effects of performance measure weights on
employee performance.3 Furthermore, while prior experimental research has
examined the effects of various incentive contracts on employee performance (see
Bonner and Sprinkle 2002 for a review), research in multitask settings is limited in
that prior studies have generally focused on how different contracts affect the level
of effort directed to one distinct action and the subsequent effect on performance.*
We provide experimental evidence on how incentive contracts affect the allocation
of limited resources across two different actions.

Finally, we introduce a novel experimental task for examining the effects of
incentives on multiple, conflicting goals. The task we developed for this study is
realistic and engaging. It incorporates the trade-off between the quality and quan-
tity of production that is inherent in many real-world tasks, allowing us to clearly
examine issues surrounding conflicting task demands.

The remainder of this paper is organized as follows. Section 2 explains the rel-
evant theories and develops our hypotheses. Sections 3 and 4 describe the research
design and the results of hypothesis tests, respectively. Section 5 summarizes and
concludes.

2. Theory and hypothesis development

Accounting scholars have long recognized that accounting information can play
both decision-influencing and decision-facilitating roles in firms (Demski and
Feltham 1976; Sprinkle 2003). We rely on economics literature to make our pre-
dictions about the decision-influencing benefits of contracting on forward-looking
performance measures. Economics literature, however, does not address whether
and how these contracts affect the decisions of employees who intend to remain
with the firm for a long time. We thus look to control theory to develop hypotheses
about the decision-facilitating benefits of forward-looking contracts for long-horizon
employees.

To develop our hypotheses, we use a setting in which product quality in the
current period is associated with future profitability of the firm. In particular, con-
sumers are willing to pay higher prices in the future if the firm offers high-quality
products today, but prices will decline in the future if low-quality products are
offered today. Thus, quality is our forward-looking performance measure. In such
a setting, employees must determine how to allocate effort between two dimen-
sions of their production task: quality and quantity. Specifically, an employee must
decide whether to make more products of lower (but saleable) quality (a choice
that increases contemporaneous firm financial performance at the expense of future
performance) or to make fewer, higher-quality products (a choice that allows the
firm to increase prices in the future, and so increases future firm financial perform-
ance at the expense of contemporaneous performance).
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Decision-influencing role of forward-looking measures in incentive contracts

Both academic and practitioner literature suggest that traditional financial per-
formance measures (e.g., accounting profits) provide contemporaneous information
about employee actions that affect the firm’s current financial performance, but little
information about actions that affect future performance. Thus, the use of contem-
poraneous measures in incentive contracts may motivate employees to take actions
that benefit the short term to the detriment of the long term. Alternatively, other
performance measures (e.g., quality) are believed to be leading indicators of future
firm performance. Incorporating such forward-looking measures into incentive
contracts can motivate employees to take actions that increase firm performance in
the future rather than only the current period (Kaplan and Norton 1996; Ittner,
Larcker, and Meyer 2003).9 Thus, forward-looking measures play a decision-
influencing role (Demski and Feltham 1976; Sprinkle 2003).

Dikolli (2001) develops an analytic model examining the decision-influencing
effects of forward-looking measures. Consistent with Dikolli’s 2001 model, we
expect that owners can influence the effort choices of employees with short
employment horizons and mitigate the goal alignment problem by incorporating
forward-looking performance measures into their incentive contracts. Our first
baseline hypothesis is an empirical test of this component of Dikolli’s 2001 model
and is illustrated in Figure 1.7

HYPOTHESIS 1. Employees with short employment horizons will allocate
more effort to actions that increase future firm performance when the
incentive contract incorporates forward-looking performance measures
than when it includes only contemporaneous measures (i.e., in Figure I,

(2) > (1))

Dikolli’s 2001 model also proposes that the decision-influencing role of
forward-looking performance measures diminishes as an employee’s employment
horizon approaches the profitability horizon of the firm and long-horizon employees’
goals become aligned with those of the firm’s owners. Thus, it is not necessary to
explicitly incorporate forward-looking measures in incentive contracts for long-
horizon employees; they will be motivated to take actions that increase long-term
firm performance even if doing so results in lower compensation in the short term.
Our second baseline hypothesis is an empirical test of this component of Dikolli’s
2001 model and is illustrated in Figure 1.

HYPOTHESIS 2. The effect of incorporating forward-looking performance
measures (as opposed to only contemporaneous measures) into incentive
contracts on the allocation of efforts to actions that increase future firm
performance will be greater for employees with short employment hori-
zons than for those with long employment horizons (i.e., in Figure I,

(2) = (1)>(4) = (3)).
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Decision-facilitating role of forward-looking measures in incentive contracts

The problem that firms face with long-horizon employees is not one of goal mis-
alignment, as it is with short-horizon employees. Rather, although long-horizon
employees may be motivated to maximize long-term performance, they may have
difficulty determining what current-period actions will do so. In this section, we
posit a decision-facilitating effect of forward-looking contracts for long-horizon

employees.

Practitioner literature promotes the use of forward-looking measures as a
means to communicate to employees the strategies they need to effectively perform

Figure 1 Graph of predictions of effects of contract type and employment horizon on
employees’ farsighted efforts
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Efforts directed to actions that increase future firm performance are measured by average
errors per sandwich (see Table 1, note * for the variable definition). Predictions and results
for these hypotheses are as follows:

Hypothesis Prediction Results
H1 2)> (1) supported
H2 Q- >@ -3 supported
H4 4 >3 supported

On the basis of Dikolli’s 2001 model, (3) > (1). Because the effect of employment horizon
across a given contract type is not our primary interest in this study, we assume Dikolli’s

proposition will hold in our setting, and test this assumption as a manipulation check in

section 4. We do not explicitly predict differences in cells 4 and 2, but discuss actual

differences in section 5.
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their tasks (Kaplan and Norton 1996, 2001; Case 1997; Mellor 1997; Rucci et al.
1997; Ittner and Larcker 2003; Neely and Najjar 2006). In fact, much of this litera-
ture advocates tailoring performance measures to reflect the specific operations
under the control of individual employees or divisions (Kaplan and Norton 1996,
2001; Case 1997; Rucci et al. 1997; Neely and Najjar 2006).

This literature is equivocal, however, on the extent to which linking forward-
looking measures to compensation facilitates employees’ decisions about what
actions to take today. For example, in their 1996 book, Kaplan and Norton state,
“Unless ... reward and punishment are eventually tied, implicitly or explicitly, to the
balanced set of objectives, measures, and targets on corporate and business score-
cards, the organization will not be able to use the Balanced Scorecard as the central
organizing framework for its management systems” (283). However, in their 2001
book, their position changes: “It is reasonable for companies to be cautious in
tying compensation to the scorecard” (266).

Missing in this literature is the reasoning behind why simply providing forward-
looking measures to employees, without tying them to compensation, may be
sufficient to facilitate decision making. The underlying assumption is that when
employees’ goals are aligned with those of the firm’s owners, and the employees
have access to relevant performance measures, they will have the ability to maxi-
mize their long-term payout — an assumption consistent with economic theory
(Dikolli 2001). We argue, however, that cognitive limitations will limit the employees’
ability to maximize their long-term payout, and that contracting on forward-looking
measures will improve their ability to do so, thus providing decision-facilitating
benefits beyond those gained from only making the measures available to employees.

Consistent with economic theory, we expect long-horizon employees working
under contemporaneous contracts to attempt to select a strategy that maximizes
long-term firm performance. However, the best strategy may not be immediately
obvious, and so they may need to engage in strategy experimentation. The notion
of strategy experimentation is consistent with control theory, which describes the
operation of self-regulating systems in psychology, engineering, economics, and
other disciplines (Carver and Scheier 1982, 1998). In an organizational context,
control theory suggests that employees monitor and control their performance by
comparing feedback with their goals and making necessary adjustments whenever
a discrepancy exists (Klein 1989). Thus, control theory suggests that long-horizon
employees will use feedback to determine whether they have selected an effort
allocation that maximizes long-term performance or whether a change in strategy
is required.

Maximizing performance over multiple task dimensions is a difficult task.
Employees have limited resources, and so increases in efforts directed to one task
dimension (e.g., product quality) likely result in decreases in efforts directed to
some other task dimension (e.g., product quantity). Thus, strategy experimentation
can lead to erratic performance, particularly if an employee focuses first on one
dimension and then on another (Carver and Scheier 1982, 1998).

Strategy selection is particularly problematic in a multiperiod setting, because
maximizing long-term performance involves the analysis of the intertemporal costs
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and benefits of different strategies. Decision makers are markedly poor at trading
off current and future benefits (Loewenstein and Elster 1992). Prior theoretical and
empirical research on multiperiod decision making finds that in the absence of a
clear understanding of the optimal strategy, individuals tend to overinvest in efforts
that maximize current period performance to the detriment of future performance
(Herrnstein 1990; Herrnstein and Prelec 1991, 1992; Herrnstein, Loewenstein,
Prelec, and Vaughan 1993; Kachelmeier and Granof 1993; Mainwaring 1997;
Warry, Remington, and Sonuga-Barke 1999; Antonides and Maital 2002; Tunney
and Shanks 2002) and they tend to “learn” inappropriate strategies from their task
experience (Herrnstein et al. 1993).

Prior research demonstrates that specific feedback — that is, feedback that
provides details about the results of a decision or a process — improves an individ-
ual’s ability to choose a strategy and apply it consistently (Te’eni 1991). This
research implies that specific feedback may reduce the amount of experimentation
required to select the appropriate strategy, leading to less erratic behavior. In our
setting, all employees have feedback in the form of both contemporaneous and
forward-looking performance measures. Therefore, it is possible that long-horizon
employees, regardless of how they are compensated, will effectively use feedback
and engage in relatively low levels of task strategy experimentation. However,
given the considerable difficulty imposed by the multiperiod setting, we expect
that specific feedback will not eliminate strategy experimentation.

We extend control theory to argue that long-horizon employees will more
effectively use specific feedback to maximize long-term performance when that
feedback is accompanied by clear information about an appropriate task strategy.
We expect that using forward-looking measures, rather than just contemporaneous
measures, to determine compensation is an effective means of providing such
information.8

We argue that incorporating forward-looking measures into incentive con-
tracts informs employees of the appropriate allocation of effort across multiple
activities to a greater extent than does providing the measures in the form of feed-
back. Contracts that incorporate forward-looking measures provide an explicit signal
that allocating efforts to farsighted actions will maximize long-term performance,
thus directing employees to the components of feedback that are relevant for
performance improvements. In contrast, incentive contracts that include only con-
temporaneous measures provide a signal that efforts should be directed to actions
that improve contemporaneous performance, which conflicts with long-horizon
employees’ (and firms’) goals. This makes it more difficult for employees to deter-
mine what components of feedback are relevant. Furthermore, providing forward-
looking measures without linking them to compensation provides only implicit
signals about the appropriate effort allocation. Employees are likely to overlook
these in favor of explicit signals provided in their incentive contracts or to experiment
with various strategies in order to determine the one that best satisfies multiple goals.

Because forward-looking contracts make the performance-maximizing task
strategy clearer, we expect that long-horizon employees compensated with such
contracts will be better able to identify the appropriate strategy, and so will engage
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in less strategy experimentation than will long-horizon employees with contem-
poraneous contracts (and, as a result, there will be less variability in outcomes). In
addition, assuming that the appropriate strategy includes allocating significant
effort to farsighted actions, long-horizon employees compensated with forward-
looking contracts will engage in greater farsighted efforts than those compensated
with contemporaneous contracts because of the explicit, goal-congruent signal
about effort allocation provided in the contract. This leads to our first two hypoth-
eses about the decision-facilitating benefits of forward-looking contracts.

HYPOTHESIS 3. For employees with long employment horizons, those whose
incentive contracts incorporate forward-looking performance measures
will engage in less experimentation with task strategies than will those
whose contracts include only contemporaneous measures.

HYPOTHESIS 4. For employees with long employment horizons, those whose
incentive contracts incorporate forward-looking performance measures
will allocate more effort to actions that increase future firm performance
than will those whose contracts include only contemporaneous measures
(i.e.,in Figure 1, (4) > (3)).

If long-horizon employees compensated with forward-looking contracts
experiment less with task strategies than do those compensated with contemporan-
eous contracts, then these employees will be able to devote the resources that
would have been used for strategy selection to strategy implementation and refine-
ment instead. We predict that this resource redirection will manifest in increased
efficiency in task execution. Thus, forward-looking contracts facilitate decision
making both by shifting employee efforts in the appropriate directions (as pre-
dicted in Hypothesis 4) and by enabling employees to increase the strength of
those efforts via the redirection of limited resources. This leads to our third decision-
facilitating prediction.

HYPOTHESIS 5. For employees with long employment horizons, those whose
incentive contracts incorporate forward-looking performance measures
will be more efficient in the execution of the task than will those whose
contracts include only contemporaneous measures.

3. Research design

Participants and experimental design

Eighty undergraduate students enrolled in upper-level accounting courses at a large
university participated in the experiment. Seventy-four percent of the participants
had taken three or more economics courses, and 81 percent had taken three or
more accounting courses. Males comprised 57 percent of the participant pool. Par-
ticipants were paid based on their performance, as described below. On average,
participants earned $25.55. Generally, prior studies examining the effects of forward-
looking measures on decisions have used tasks in which participants acted as
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senior managers, and so they have used as participants MBA students (e.g., Lipe
and Salterio 2000, 2002; Banker, Chang, and Pizzini 2004, 2006; Kaplan and Wis-
ner 2004; Libby, Salterio, and Webb 2004; Roberts, Albright, and Hibbets 2004;
Petersen and Samuels 2006; Kelly 2007) or professionals (e.g., Haywood and Stu-
art 2006). In our study, the use of undergraduates is appropriate because, first, our
participants acted as employees rather than managers, and, second, we do not
know of factors differentiating undergraduates from MBA students or profession-
als that would interact with our theory (see Peecher and Solomon 2001; Libby,
Bloomfield, and Nelson 2002; and Liyanarachchi and Milne 2005 on the use of
student participants).

Participants acted as employees making sandwiches to order for a virtual
sandwich shop. We manipulated employment horizon (long or short) and incentive
contract type (forward-looking or contemporaneous) between participants. There
were 12 four-minute work periods in the task. Thus, the full design was 2 X 2
(between-participants) X 12 (within-participants). All variables are described
below and the manipulations of the between-participants variables (the focus of
our study) are summarized in Exhibit 1.

For the employment horizon independent variable, we informed each partici-
pant in the long employment horizon condition that he or she worked as a sandwich
maker for the same sandwich shop through all work periods, and each participant
in the short employment horizon condition that he or she worked for a different
sandwich shop in each work period. All participants worked for 12 four-minute
periods, but, in order to prevent end-of-task gaming, we never told participants the
number of work periods.

For the contract type independent variable, each participant in the contemporan-
eous contract condition was paid 5 percent of the sandwich shop’s revenue generated
from the sale of all sandwiches that he or she produced in each work period (a con-
temporaneous performance measure).? Each participant in the forward-looking
contract condition was paid 5 percent of the sandwich shop’s revenue generated
only from the sale of perfect-quality sandwiches that he or she produced in each
work period (where a “perfect-quality” sandwich had no mistakes as compared to a
customer’s order). Note that although the forward-looking contract participants
received pay based on a single measure (revenue from perfect sandwiches), this
single measure comprises both contemporaneous (quantity) and forward-looking
(quality) components. All participants were informed that (a) sandwich shop revenue
for each period was computed as the number of saleable sandwiches made (where
“saleable” was defined as a sandwich with fewer than four mistakes as compared
to a customer’s order) times that period’s selling price per sandwich; (b) sand-
wiches with four or more mistakes had to be discarded and thus did not generate
any revenue for the shop, but that such sandwiches were not included in the com-
putation of average mistakes per sandwich; and (c) the selling price per sandwich
in the first period was $5.

We informed participants in the long employment horizon condition that the
per-sandwich price in subsequent work periods was dependent on the average
number of mistakes per sandwich in preceding periods; thus, output quality is our
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Exhibit 1 Experimental materials™

Now that you have experience with the sandwich-making job and the computerized ordering
system, you will work as a sandwich maker for several work periods.

Long employment horizon: You have signed a contractual agreement to work with the same
sandwich shop for all of these work periods. Your pay each period is based on the revenue
the sandwich shop earns.

Short employment horizon: You have signed a series of contractual agreements, and you will
work with a different and unrelated sandwich shop for each of these work periods. In
other words, you will work with a given sandwich shop for one and only one work period,
after which you will work with a different shop. You will never work with the same
sandwich shop twice, and all contractual agreements have been signed and cannot be
changed or cancelled for any reason. Your pay each period is based on the revenue the
sandwich shop earns.

Contemporaneous contract: Specifically, your pay will equal 5% of the total revenue you
generate for the sandwich shop in each work period. You will receive this pay in real cash
at the end of today’s session!

Forward-looking contract: Specifically, your pay will equal 5% of the total revenue that the
shop earns from perfect sandwiches (i.e., sandwiches with exactly zero (0) mistakes) that
you produce. You will receive this pay in real cash at the end of today’s session!

Long employment horizon: The sandwich shop’s revenue for a given period is computed as the
number of saleable sandwiches you make times the selling price for that period. The selling
price at this sandwich shop is $5.00 in the first work period. In each subsequent period, the
price at this shop depends on the average number of mistakes for all sandwiches produced
in the immediately preceding period, because this affects customer demand for the
sandwich shop’s sandwiches. Specifically, if in a given work period there is an average of:

+ exactly zero (0) mistakes per sandwich, the sandwich price in the next period will be
10% higher;

» greater than zero (0) but less than two (2) mistakes per sandwich, the sandwich price in
the next period will remain the same;

e two (2) or more mistakes per sandwich, the sandwich price in the next period will be
10% lower.

Before the start of each work period, you will be shown the new per-sandwich price for the
sandwich shop.

Short employment horizon: A sandwich shop’s revenue for a given period is computed as the
number of saleable sandwiches you make times the selling price for that period. The selling
price at your first sandwich shop is $5.00. The selling price at each of the subsequent
sandwich shops you will work with has been determined in advance, and is based on
customer demand for that sandwich shop’s sandwiches. Before the start of each work
period, you will be given the per-sandwich price for the sandwich shop you have contracted
with in that period.

Finally, sandwich shops in this market require that any sandwich with four (4) mistakes or more

when compared to a customer order be thrown away. Therefore, sandwiches with four (4) or

more mistakes do not produce any revenue. The mistakes in sandwiches thrown away are not

included in the computation of average number of mistakes.

Note:

* Materials for a given condition included the text for either the long or short employment
horizon, and either the contemporaneous or forward-looking contract.
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forward-looking performance measure. Specifically, if in a given work period the
average number of mistakes was exactly zero per sandwich, the sandwich price in
the next period would be 10 percent higher; if the average was greater than zero but
less than two mistakes per sandwich, the sandwich price in the next period would
remain the same; and if the average was two or more mistakes per sandwich, the
sandwich price in the next period would be 10 percent lower. This pricing function
was designed such that the optimal task strategy for maximizing future sandwich
shop revenue was to allocate effort primarily to quality, making as many perfect
sandwiches as possible, rather than making as many saleable sandwiches as possible.
The pricing function parameters were based on an analysis of the task performance
of 43 pilot test participants.10

In contrast, we informed each participant in the short employment horizon
condition that the selling price in subsequent periods had been determined in
advance and was based on customer demand at the sandwich shop for which he or
she worked in a given period. In fact, the prices provided to each participant in this
condition were those generated from the work of a participant in the long employ-
ment horizon condition under the same contract type. This yoked design equates
prices across the short- and long-horizon conditions, ensuring that price, which is
exogenously set in the short-horizon condition, does not create any inferential dif-
ficulties. We acknowledge that this design choice creates an information difference
across short- and long-horizon conditions that could potentially affect inferences
for Hypothesis 2, in which the short- and long-horizon conditions are compared.
However, this choice was essential to the effectiveness of the employment horizon
manipulation, for which we needed to induce a substantial goal-alignment problem
for the short-horizon participants. 11

Importantly, we operationalize our forward-looking contract by paying partici-
pants only for perfect sandwiches (rather than requiring high but not perfect quality)
because doing so provides for economic equivalence of the two contract types in
the long employment horizon condition. As described above, the pricing function
ensures that long-term firm revenue is maximized when an employee makes as
many perfect sandwiches as possible. Thus, in the long employment horizon condi-
tion, the optimal task strategy for participants working under a contemporaneous
contract (and therefore paid a percentage of firm revenue each period) is to make
as many perfect sandwiches as possible. By designing our forward-looking contract
to require perfect sandwiches, we ensure that any difference across the two con-
tract types for long employment horizon employees is due to a decision-facilitating
effect rather than differential economic incentives. We further note that partici-
pants in both conditions received complete information on the pricing function
before the task and feedback on all measures relevant to the maximization task at
the end of each work period (discussed in detail later). These design choices allow
us to directly test the extent to which decision-facilitating benefits accrue from
contracting on forward-looking measures beyond those from simply providing the
measures to employees.
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Materials and procedures

We conducted the experiment in a controlled laboratory environment using custom-
designed software on stand-alone computers. Each computer ran either the
contemporaneous or the forward-looking contract type condition. For both con-
tract types, the software automatically alternated between the long and the short
employment horizon conditions (i.e., the first participant using a particular com-
puter was in the long condition, the second in short, the third in long, etc.). Prices
provided to participants in the short employment horizon conditions were those
generated by the immediately preceding participant in the long employment hori-
zon condition, in accordance with the yoking procedure previously described. As
participants arrived, we randomly assigned them to computers and thus to experi-
mental conditions.

On the first screen of the computerized task, we instructed participants to
assume they made their living as sandwich makers, and as such their task was to make
sandwiches ordered by a sandwich shop’s customers. Customer orders would be
transmitted to them via a computerized ordering system. Detailed instructions
about the ordering system and the sandwich-making task followed this introduc-
tion, and then participants practiced the task during a four-minute work period.
For each customer order, the computer program selected from a pool of 51 pre-
programmed sandwiches. To ensure that task difficulty was the same across all
experimental conditions, sandwich sequences in each work period were predeter-
mined and the same for each participant. A sample task screen is provided in
Exhibit 2.

The sandwich-making task began when a customer’s order appeared in the
“Order” window on the computer screen. Participants used a drop-down “Menu”
box to find that sandwich from among all those served at the sandwich shop, and
then reviewed the sandwich’s ingredient list. The ingredient list disappeared when
participants moved the computer’s mouse away from the “Menu” box, although
they could review the ingredient list repeatedly. Participants assembled the sand-
wich by selecting ingredients from five drop-down menus (breads, meats, cheese,
vegetables, and condiments), and as they did so, images of the selected ingredients
appeared in a production space in the center of the screen. Participants could
remove ingredients from the production space by using a “Remove ingredient”
button. When participants completed the sandwich, they clicked on the “Finished”
button. The computer program checked the assembled sandwich against its ingre-
dient list and added it to participants’ production tallies. The production space
cleared, and the next customer order appeared in the “Order” window. If the last
assembled sandwich had four or more mistakes, the computer program did not
advance to a new sandwich in the preprogrammed sequence, but instead partici-
pants had to attempt to make the same sandwich again until the customer order
was satisfied (i.e., until that sandwich was completed with fewer than four mis-
takes). Thus, customer perceptions of sandwich quality (and, by extension, prices)
were affected by output quality, but not by production process quality.
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Exhibit 2 Sample computer screen from experimental task™

Breads Order
Sandwich Bul Remove Ingrediant
— Cheese Burger

Add Bread

T S

Choose Meat M F'- le
Cheese
American

Add Cheese
Vegetables
Tomato

Add Vegetables Time Re maining
Condiments === —d
Choose Condiments -

Add Condiments

[ AddBread |
Meats
[ Addieat ]

II

Note:

* Each participant, acting as sandwich maker, completed the experimental task on

screens like the one shown. A customer’s sandwich order (selected from a
population of 51 sandwiches) appeared in the “Order” box at the top right of the
screen. The participant used the “Menu” drop-down box to find the sandwich
from among all those served at the sandwich shop, and then reviewed the
sandwich’s ingredient list (which disappeared when the computer’s mouse was
moved away from the “Menu” box). As the participant assembled the sandwich
using the drop-down ingredient menus on the left side of the screen, images of the
ingredients appeared in the production space in the center; ingredients could be
removed using the “Remove ingredient” button at the top center of the screen.
When the sandwich was complete, the participant clicked on the “Finished”
button at the bottom center of the screen; the sandwich was automatically checked
by the computer program and added to the participant’s production tally. The
production space cleared, and the next customer order appeared in the “Order”
box. If the last assembled sandwich had four or more mistakes, the computer
program did not advance to a new sandwich in the preprogrammed sequence, but
instead the participant had to attempt to make the same sandwich again until the
customer order was satisfied (i.e., until that sandwich had fewer than four
mistakes).
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After the instructional and practice periods, participants read details of their
employment relationship with sandwich shops (the employment horizon manipula-
tion), and how their pay would be computed (the contract type manipulation). In
all experimental conditions, we instructed participants that they would work as a
sandwich maker for several work periods, that they would receive their pay in cash
at the end of the session, and that all sandwich shops required that any sandwich
with four or more mistakes be thrown away.

Participants then took a quiz to ensure they understood how prices were deter-
mined and how revenue and pay were computed. Participants could not begin the
sandwich-making task until they answered all quiz questions correctly. They
received reinforcement explanations of the answers even if they answered questions
correctly. Successful completion of the quiz provided assurance that participants
understood their employment relationship with the sandwich shops and how their
pay would be computed (i.e., that our manipulations were successful).

Participants worked for 12 four-minute work periods. At the end of each
period, a feedback screen displayed participant pay, sandwich shop revenue, the
number of sandwiches made with zero, one, two, three, or four or more mistakes
for the current period, and the per-sandwich price in the upcoming period. We pro-
vided identical feedback at the end of each work period across all experimental
conditions. Thus, even participants in the contemporaneous contract type condi-
tion had forward-looking performance measures available. After the final work
period, participants completed a post-experimental questionnaire.

4. Results

Descriptive statistics and manipulation checks

The software captured all measures used in the analysis. Descriptive statistics for
dependent variables used in hypothesis tests are presented in Table 1, panel A
(Hypothesis 1 and Hypothesis 2) and panel B (Hypothesis 3 to Hypothesis 5).12
Descriptive statistics for variables used in additional analyses are presented in
Table 1, panel C. Work period trends for quality and quantity efforts are depicted
in Figure 2.

To check the effectiveness of our employment horizon manipulation, we test
whether we induced a larger goal alignment problem in the short than in the long
employment horizon condition by comparing efforts directed toward quality under
the contemporaneous contract. Our measure of quality efforts is average errors
per sandwich, computed as the simple average of the total number of errors made
each period (exclusive of sandwiches thrown away) divided by the number of
saleable sandwiches made; lower values for average errors per sandwich suggest
higher levels of quality efforts.13 Mean average errors per sandwich was signifi-
cantly lower (¢ = 5.51, p < 0.01, one-tailed) in the long employment horizon
condition (0.37) than in the short employment horizon condition (1.82). Thus,
long-horizon participants compensated with the contemporaneous contract
devoted more effort to actions that increased quality than did short-horizon partici-
pants. This suggests that our employment horizon manipulation was successful in
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TABLE 1 (Continued)

Notes:

®

Average errors per sandwich is computed as the simple average of the total number
of errors made each period (exclusive of sandwiches thrown away) divided by the
number of saleable sandwiches made in that period. Lower values suggest higher
levels of quality efforts.

f Experimentation is the response to the following item from the post-experimental
questionnaire that was answered using a Likert scale of O (strongly disagree) to 10
(strongly agree): I changed my focus on quality versus quantity from period to
period.

3 Range of errors per sandwich is the difference in the maximum errors per sandwich

(across all periods) and the minimum errors per sandwich (across all periods).

9 . . 2
§ Efficiency = Sandwich Quantity
Total Errors

Note that efficiency is calculated using total quantity and total errors. Were we to
calculate this variable for each period and then average it across periods, we
would have to ignore any participant who had at least one round with zero errors.

Average ingredients per sandwich is the average number of ingredients for the actual
sandwiches produced each work period.

o Average sandwich quantity is the simple average of the number of saleable
sandwiches (i.e., exclusive of discarded sandwiches) produced per work period.

t Total discarded sandwiches is the total number of sandwiches with four or more
errors produced across all work periods. These sandwiches are not included in the
calculation of sandwich quantity or quality.

creating a larger goal alignment problem in the short employment horizon condi-
tion than in the long employment horizon condition, and that a longer employment
horizon alone can motivate high levels of farsighted efforts.

Tests of Hypotheses 1 and 2 — Decision-influencing role

Hypotheses 1 and 2 consider the decision-influencing role of forward-looking per-
formance measures. In predicting the effort directed toward farsighted actions, this
view predicts a simple main effect of contract type in the short employment horizon
condition (Hypothesis 1), as well as an interaction between contract type and
employment horizon (Hypothesis 2).

Table 2, panel A provides results of an analysis of variance (ANOVA) with
contract type and employment horizon as the independent variables and average
errors per sandwich as the dependent variable. Results show a significant inter-
action of employment horizon and contract type (F 76 = 25.14,p < 0.01).14 This
suggests that the effect of the forward-looking contract on quality efforts depends
on employment horizon, thus supporting Hypothesis 2. Simple effects analysis
(Table 2, panel B) indicates that with a short employment horizon, mean average
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Figure 2 (Continued)

Notes:

¥ —— Contemporaneous contract type condition
———— Forward-looking contract type condition

i See Table 1, notes * and ** for variable definitions.

errors per sandwich is significantly lower with the forward-looking contract (0.21)
than with the contemporaneous contract (1.82; F 76 = 71.89, p < 0.01), support-
ing Hypothesis 1.15

This pattern of results provides triangulating evidence consistent with the eco-
nomic theory prediction that the decision-influencing benefit of incorporating
forward-looking performance measures into incentive contracts depends on
employees’ employment horizons: the effect of compensating participants with the
forward-looking contract (in contrast to the contemporaneous contract) on far-
sighted efforts is greater for short-horizon than for long-horizon participants.

Tests of Hypotheses 3 through 5 — Decision-facilitating role

The decision-facilitating view predicts that employees with long employment hor-
izons will engage in less strategy experimentation when their contract incorporates
forward-looking rather than only contemporaneous performance measures
(Hypothesis 3), and that both farsighted efforts (Hypothesis 4) and efficiency in
task execution (Hypothesis 5) will be higher for these employees.

We test Hypothesis 3 using experimentation, measured by participants’
responses to the following item on the post-experimental questionnaire: “I changed
my focus on quality versus quantity from period to period” (answered using a Likert
scale ranging from O (strongly disagree) to 10 (strongly agree)). A planned contrast
shows that long employment horizon participants in the forward-looking contract
condition reported significantly less experimentation (1.85) than did those in the
contemporaneous contract condition (4.25; F1,76 = 5.47, p = 0.01, one-tailed).
Importantly, these self-reports are borne out by the observed behavior of partici-
pants. Specifically, for each long employment horizon participant, we calculate the
range of errors per sandwich across all work periods (see Table 1, panel B). This
variable captures the degree of strategy experimentation in that those participants
who are experimenting with their strategies are likely to make many errors in some
periods and few in others. Using a planned contrast, we find that mean range of
errors per sandwich is significantly lower for long employment horizon partici-
pants compensated under a forward-looking contract (0.39) than for those under a
contemporaneous contract (0.81; F1,76 = 2.99, p = 0.04, one-tailed).16 Thus, on
the basis of both participants’ self-reports of behavior and their actual behavior, we
find support for Hypothesis 3.

Hypothesis 4 predicts that for long employment horizon participants, far-
sighted efforts will be higher under the forward-looking contract than under the
contemporaneous contract. We test Hypothesis 4 by using simple effects analysis
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for our quality efforts variable (Table 2, panel B) (following from the significant
interaction reported for Hypothesis 2). Results indicate that for long employment
horizon participants, average errors per sandwich is lower with the forward-looking
contract (0.10) than with the contemporaneous contract (0.37; F 76 = 2.08,
p = 0.07, one-tailed), providing support for Hypothesis 4.17 Thus, even for
long-horizon participants, the forward-looking contract results in significantly
higher-quality efforts, providing evidence of a decision-facilitating role.
Hypothesis 5 predicts that for long employment horizon participants, the effi-
ciency with which participants execute the sandwich-making task will be higher
with the forward-looking contract than with the contemporaneous contract. Effi-
ciency is generally defined as some measure of outputs divided by inputs. In our
study, the only input is employee effort per four-minute work period. Therefore,
one might consider sandwiches per period as a measure of efficiency. However,

TABLE 2
ANOVA results — average errors per sandwich®

Panel A: Results of ANOVA

Mean
Source df  square F pt
Employment horizon 1 12.14 3420 <0.01
Contract type 1 17.71 49.88 <0.01
Employment horizon X Contract type 1 8.92 25.14  <0.01
Error 76 0.36

Panel B: Simple effects of contract type on average errors per sandwich

Mean
Sourcef df  square F pF
Long employment horizon:
Contract type 1 0.75 2.08 0.07
Error 76 0.36
Short employment horizon:
Contract type 1 25.88 71.89  <0.01
Error 76 0.36
Notes:
* See Table 1, note * for the variable definition.
i Because participants completed the task for multiple work periods, work period was

a within-subjects variable. However, because differences across work periods are
not of primary interest in this study, results are aggregated across periods and only
between-subjects effects are reported in these tables.

¥ Because hypotheses include directional predictions for contract type, p-values for
contract type are reported on a one-tailed basis; all other p-values are two-tailed.
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that measure fails to recognize that “not all sandwiches are created equal”.
Because effort in each work period involves a trade-off between quality and quan-
tity efforts, it is important that any measure of efficiency consider both the quality
and quantity of output.

We compare efficiency across conditions by considering the number of
sandwiches produced in each condition, given the quality level — that is:

Efficiency = Sandwich Quantity/Sandwich Quality.

Because our measure of quality is average errors per sandwich, efficiency is
operationalized as:

) Sandwich Quantity
Efficiency = or,
[ Total Errors J

Sandwich Quantity

Sandwich Quantity?

Efficiency Total Errors

Using a planned contrast, we find that efficiency is significantly higher for long
employment horizon participants compensated under a forward-looking contract
(1,483.71) than for those under a contemporaneous contract (758.05; F 174 = 5.65,
p =0.01, one-tailed). Thus, we find support for Hypothesis 5.18

Our theory suggests that the decision-facilitating benefit of increased effi-
ciency accrues because the forward-looking contract provides an explicit signal
that allocating efforts to farsighted actions will maximize long-term performance.
As a result, long-horizon employees are able to “zero in” on the performance-
maximizing strategy with less strategy experimentation. A benefit of the reduction
in experimentation is that resources that would have been directed to strategy
selection can instead be devoted to strategy implementation and refinement, therefore
leading to increased efficiency. Thus, as a final step in investigating the decision-
facilitating role of forward-looking contracts, we conduct a mediation analysis
(Baron and Kenny 1986) to establish whether a causal chain exists from incorpor-
ating forward-looking measures into contracts to decreased strategy experimentation
to increased efficiency in task execution.

First, we establish the link between contract type and efficiency. As reported
previously (Hypothesis 5), long employment horizon participants compensated
with the forward-looking contract are more efficient than those compensated with
the contemporaneous contract. Second, we establish the relationship between con-
tract type and experimentation. Long employment horizon participants compen-
sated with the forward-looking contract reported significantly less strategy
experimentation than did those compensated with the contemporaneous contract
(Hypothesis 3). Third, we conduct an analysis of covariance (ANCOVA) with effi-
ciency as the dependent variable, contract type as the independent variable, and

CAR Vol. 25 No. 3 (Fall 2008)



794 Contemporary Accounting Research

experimentation as a covariate. The effect of experimentation on efficiency is sig-
nificant (p < 0.03, one-tailed) while the effect of contract type is not (p = 0.16,
one-tailed). Thus, experimentation mediates the relationship between contract type
and efficiency, consistent with the proposed causal chain that results in decision-
facilitating benefits.

Additional analyses

In this section, we report two additional analyses to control for other variables
and rule out alternative explanations for the results. The first analysis addresses the
concern that levels of sandwich difficulty may have differed across conditions.
All participants received the same predetermined list of sandwich orders each
period. However, because not all sandwiches had the same number of ingredients,
and because average sandwich quantity was higher in the short employment
horizon/ contemporaneous contract condition than in the other conditions (see
Table 1, panel B), we rule out the possibility that quality was lower in some conditions
because sandwich difficulty was higher. To do so, we compare average ingredients
per sandwich given actual average sandwich quantity across conditions (Table 1,
panel C). We find no differences in average ingredients per sandwich across condi-
tions (F3,76 = 0.56, p = 0.63, two-tailed), and thus can rule out that difficulty
differences caused reported quality differences.

The second analysis addresses the concern that the effect of contract type for
long-horizon employees occurs because these employees behaved as if they were
short-horizon employees. That is, although results reported earlier indicate that our
employment horizon manipulation was successful, we also acknowledge that the
long employment horizon condition is finite. Therefore, it is important to deter-
mine whether results are influenced by long-horizon participants (particularly
those compensated using a contemporaneous contract) changing their behavior in
anticipation of the end of the task. We conduct analyses that use the average errors
per sandwich variable using only periods 1 through 2, 1 through 3, ... , and 1
through 11. Results for each subset of the work periods are inferentially identical
to those reported for all 12 work periods. Furthermore, when we partition the data
into two groups — periods 1 through 6 and periods 7 through 12 — there are no
inferential differences in results across the two groups, suggesting that end-of-
game play does not drive reported results.

5. Conclusions

This study provides evidence that contracting on forward-looking performance
measures provides benefits to firms regardless of employees’ employment hor-
izons, but that the nature of the benefits differs across horizons. For short-horizon
employees, forward-looking measures play a decision-influencing role, in that
incorporating these measures into incentive contracts aligns such employees’ goals
with those of the firm and directs employees’ efforts to actions that will increase
long-term firm performance. Thus, for short-horizon employees, contracting on
forward-looking measures mitigates the shortsightedness that occurs when com-
pensation is based solely on contemporaneous measures.
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Because the goals of long-horizon employees are already aligned with those
of the firm’s owners, our results confirm the notion that incorporating forward-
looking measures into incentive contracts has a smaller effect on the farsighted
efforts of these employees. Importantly, though, incorporating forward-looking
measures also leads to a significant increase in the farsighted efforts of long-horizon
employees beyond those gained from simply providing the measures alone,
consistent with a decision-facilitating role. Compensating employees on the
basis of forward-looking measures simplifies long-horizon employees’ multiperiod
decision problem by increasing the clarity with which employees identify the
performance-maximizing task strategy, thus decreasing the need for employees to
experiment with various task strategies and increasing their farsighted efforts.
Because resources can be redirected from strategy selection to its implementation
and refinement, these employees are more efficient in task execution. Thus, while
accounting researchers generally accept that incentive contracts play a decision-
influencing role in firms, our results demonstrate that they can also play a decision-
facilitating role, improving the performance even of those employees whose goals
are more closely aligned with the firm’s long-term interests. This result is particu-
larly important in practice, because employees’ goals and employment horizons
are generally unobservable by firms.

One might view the efficiency gains that occur when long-horizon participants
work under a forward-looking contract as a benefit arising from shifting the cost of
determining task strategy from the employee to the firm. That is, to determine the
contract weights for forward-looking measures, firms must undertake the costly
process of developing and validating appropriate models that map forward-looking
measures into long-term financial performance. In this study, we do not specify
this cost, but hold it at zero across experimental conditions. However, we note that
the relative efficiency with which employees and the firm can obtain this informa-
tion is an important determinant of how long-horizon contracts should be con-
structed. For example, firms may incur these costs for strategic purposes,
regardless of whether a choice is made to incorporate forward-looking measures
into compensation contracts (see Ittner and Larcker 2003 for evidence on mapping
performance measures in practice); furthermore, some firms may choose to deter-
mine task strategies at the firm level to avoid a duplication of efforts or undesirable
variations in task strategy execution across employees. In contrast, in firms in which
employees have particular expertise or access to better information, employees
may be charged with determining task strategy. Therefore, future research could
profitably examine the costs and benefits associated with determining task strategies
at both the employee and firm levels.

Our study also provides insight into the potential benefits of employee reten-
tion plans. Our pattern of results (Table 1, panel A) suggests that when the contract
includes forward-looking measures, long-horizon employees provide higher levels
of farsighted efforts than short-horizon employees. Thus, if a firm could increase
employees’ employment horizons, firm performance gains would result even when
forward-looking measures are available for contracting. Furthermore, short-horizon
participants compensated with the forward-looking contract allocate levels of
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effort to farsighted actions that are comparable to the levels allocated by long-horizon
participants compensated with the contemporaneous contract, suggesting that the
forward-looking contract can be a means to exhort short-horizon employees to act
as if they had long employment horizons (consistent with economic theory). How-
ever, these results must be viewed with caution, because of informational differ-
ences across the short and long employment horizon conditions.

Although our results provide support for both the decision-influencing and
decision-facilitating roles of forward-looking performance measures, our study has
limitations, each of which presents an opportunity for future research. The form of
the performance measure might influence results. We operationalized the forward-
looking contract by paying participants a percentage of the revenue from all perfect
sandwiches. Two potential issues arise from this choice. First, this contract likely
makes the optimal strategy quite salient to the participants. As described earlier,
this design choice has the benefit of ensuring economic equivalence across con-
tract types for long horizon employees. Future research, however, may explore the
boundaries of the decision-influencing effects we document by investigating
whether less severe forward-looking contracts result in similar effects. Second,
although the contract includes both contemporaneous (quantity) and forward-looking
(quality) components, these are combined into one measure. Future research could
address whether using separate forward-looking and contemporaneous measures
would lead to even greater clarity about task strategy, as well as the more general
question of whether and how the composition of performance measures in incen-
tive contracts affects the processes leading to effective strategy development and
execution.

In addition, our examination occurs in a world without uncertainty. Our firms
know with certainty quality’s effect on future prices and thus can determine the
performance-maximizing task strategy and create an incentive system to induce
employees to engage in that strategy. Employees know the length of their relation-
ship with the firm and the basis of their compensation for the entire term of that
relationship. These abstractions are important for experimental control. We
encourage future research on the effects of uncertainty on the relationships we
have studied.

Endnotes

1. Other remedies have been suggested for this goal incongruity problem, including
integrating contract renewal bonuses and stock options into contracts (Indjejikian
1999; Murphy 1999; Jensen, Murphy, and Wruck 2004). Our study does not address
the benefits and costs of other possible remedies.

2. Across all experimental conditions, we inform participants of how incentive pay will
be computed before the first work period, and we provide identical performance
reports that include pay and contemporaneous and forward-looking performance
measures at the end of each work period. This design is consistent with Demski and
Feltham’s 1976 conceptualization of how a single measurement system can provide
both decision-influencing and decision-facilitating benefits. Note, however, that where
Demski and Feltham (1976) examine the decision-facilitating role of an accounting
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measure, we more specifically examine the decision-facilitating benefits of
incorporating that measure into an incentive contract.

Other studies examine how psychological factors affect the weights that managers
place on measures when making performance evaluation judgements of employees
who have already exerted effort (e.g., Lipe and Salterio 2000; Ittner et al. 2003; Banker
et al. 2004; Kaplan and Wisner 2004; Libby et al. 2004; Roberts et al. 2004; Dilla and
Steinbart 2005). In contrast, our study examines how weights in incentive contracts
affect employees’ choice of effort.

. Exceptions include Kelly 2007 and Samuels 2005. Kelly (2007) experimentally
examines the allocation of resources to capital expenditures versus research and
development activities, and demonstrates that the effect of placing weight on
nonfinancial measures depends on the degree to which the firm uses tangible versus
intangible assets. Our study differs from Kelly’s in several ways. First, we vary
participants’ employment horizon across conditions (an individual-level factor),
whereas Kelly varies firm type (an organization-level factor). Second, our dependent
measure is employee effort allocation to two dimensions of one production task,
whereas Kelly’s is the quality of investment decisions. Our measure captures the
allocation of actual effort, whereas Kelly’s captures the allocation of hypothetical
resources. Finally, our design choices allow us to examine differences in task
efficiency. Samuels (2005) examines how conflict between two goals (one assigned
and one incentive-induced) affects goal commitment, goal conflict, effort, and
performance. Our study differs from Samuels’s in that we vary incentive contract type
and our participants have limited resources to allocate to two actions.

. For expositional purposes and operational ease, we assume a zero discount rate. This is
a reasonable assumption in the laboratory, where all payments are made in cash at the
end of the experimental session. Furthermore, this assumption has the inferential
advantage of providing an unambiguous economic benchmark against which to
compare results (Evans and Moser 2004).

. Forward-looking measures can be incorporated into incentive contracts in several
ways. For example, weights can be placed on two distinct measures, one that captures
contemporaneous efforts and one that captures forward-looking efforts. Alternatively, a
single measure can capture both contemporaneous and forward-looking efforts.
Although we operationalize the latter contract in our experiment, use of the former
contract would not change our hypotheses.

. As noted previously, Dikolli’s 2001 model proposes that as an employee’s employment
horizon approaches the profitability horizon of the firm, the goal alignment problem is
reduced. Therefore, with a contract that includes only contemporaneous measures,
long-horizon employees will allocate more effort to actions that increase future firm
performance than will short-horizon employees (i.e., in Figure 1, (3) > (1)). Because
the effect of employment horizon across a given contract type is not our primary
interest in this study, we assume that Dikolli’s proposition will hold in our setting, and
in section 4 test this assumption as a check of our employment horizon manipulation.
. This information could be conveyed in other ways. For example, the firm could use
contemporaneous contracts but communicate to employees that long-term firm
performance (and thus long-term compensation) is maximized when employees take
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actions to maximize quality, customer satisfaction, and/or other leading indicators of
future financial performance. The degree to which employees internalize such
messages likely depends on factors such as organizational trust (Kramer and Tyler
1996) or the communication mechanism used (Sinickas 2006).

We use revenue instead of profitability as the contemporaneous performance measure
to simplify the experimental setting. This choice is reasonable if we assume that costs
vary proportionally to revenue.

Pilot participants did not participate in the main study. To develop the pricing function,
we regressed the number of sandwiches completed each period on the number of errors
per sandwich in order to quantify the trade-off between quantity and quality. We used
the resulting estimates to simulate the firm’s revenue each period, comparing a high-
quality versus high-quantity strategy. Pricing parameters were set to ensure that the
high-quality strategy resulted in higher firm revenue. On the basis of the simulation, a
participant using the high-quality strategy would optimally switch to a high-quantity
strategy when there were only three periods remaining if the number of periods were
known; however, participants were not told the number of work periods, and in the
results section we report analyses to ensure that our results are not driven by
participants’ anticipation of the end of the experimental task.

If we had informed short employment horizon participants of the relationship between
current-period quality and future-period prices at their current sandwich shop, it is
possible they would have doubted the truth of our statements about the one-period
contractual nature of their employment relationships. In our materials, we did not use
any wording suggesting that quality was unimportant, and we included an error
threshold and post-work-period feedback on both quality and quantity to all
participants.

Because some of the data are non-normal and have heterogeneous variances, we
confirm the results of all parametric hypothesis tests using rank transformations, as
recommended by Conover and Iman 1981. Unless otherwise noted, results are
inferentially identical with raw and rank values.

In our setting, output quality affects future prices. Recall that in calculating average
errors per sandwich, our measure of output quality, we exclude discarded sandwiches.
This is because discarded sandwiches are a measure of process quality. That is, when a
sandwich was discarded, the participant had to remake that same sandwich again.
Thus, discarded sandwiches have a negative effect on current period costs

(i.e., discarded sandwiches consume valuable resources). However, they do not reach
the customer, do not affect future pricing, and are therefore not an appropriate measure
of future firm performance.

When the rank of average errors per sandwich is used as the dependent variable, the
interaction is less significant (F 76 = 3.34, p = 0.07).

Recall that the number of sandwiches discarded is a measure of process quality; higher
numbers of discarded sandwiches are indicative of lower process quality. Total
discarded sandwiches (Table 1, panel B) is higher for short-horizon participants in the
contemporaneous contract condition (4.65) than in any other condition (means of 1.20,
0.87, and 0.40; all p-values < 0.01). The results for this process quality measure are
consistent with the results for our output quality measure, average errors per
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sandwich, as discussed above, and if we had included discarded sandwiches in the
computation of average errors per sandwich, results would be stronger. Note, however,
that our theory does not speak to the effects of forward-looking measures on process
quality, a measure of contemporaneous performance.

16. Results are inferentially identical if we use the range of sandwich quantity instead.

17. When the rank of average errors per sandwich is used as the dependent variable, the
simple effect of contract type in the long-horizon condition is significant at
conventional levels (F} 74 = 4.14, p = 0.02).

18. As further evidence of efficiencies, note that long-horizon employees compensated
with the forward-looking contract achieved higher quality than those compensated
with the contemporaneous contract (as reported under Hypothesis 4), but they did not
sacrifice volume. That is, for long-horizon participants, a planned contrast suggests
that average sandwich quantity (Table 1, panel B) does not differ across the two
contract types (Fj 76 = 0.06, p = 0.40).
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