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Contests (or tournaments) are pervasive in organizations. They help performance evaluation by eliminating
common shocks affecting agents’ performance. However, tournaments are less effective when participants

have heterogeneous ability because participants may conclude that the ability gap is too large to be overcome
by their effort. Our theoretical analysis shows that a similar loss of motivation arises when tournaments take
place over multiple periods because interim performance acts in a way that is similar to heterogeneous ability.
Analyzing the sales contests organized by a commodities company, we document that winning participants
decrease their effort as their lead extends, whereas the effort of trailing participants fades only when the gap
to a winning position is very large. We also show that, on average, when contests are introduced they induce
a higher level of effort among participants, although the incentives weaken as the number of participants
increases. Finally, we demonstrate that although retailers respond to the multiple performance dimensions of
the incentive program in part by shifting effort toward sales of more expensive products, they channel most of
the increased effort toward reaching more customers.
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1. Introduction
Relative performance compensation schemes are per-
vasive in organizations. From sports competitions
to sales contests and job promotions, we observe
individuals and teams being measured against one
another in pursuit of a reward. In this paper, we study
the impact of several tournament features on con-
testants’ performance using data from a commodi-
ties manufacturer that organized several sales contests
among its retailers. We also provide a theoretical anal-
ysis that sheds light on the behavior of participants in
dynamic tournaments such as the one in our study.
There is an extensive body of theoretical work

on tournaments and relative performance evalua-
tion (RPE), beginning with the pioneering work of
Lazear and Rosen (1981) and Holmstrom (1982). The
main theme of this literature relates to the role of
RPE incentive schemes in eliminating common shocks
that affect agents’ performance, hence reducing the
cost of providing incentives. Although these studies
have been limited to static settings in which homo-
geneous participants reach a symmetric equilibrium,1

1 An exception is Meyer (1992), who considers a biased dynamic
tournament. In her model, participants are heterogeneous.
Nonetheless, her assumptions (namely the presence of only two

many contests are designed as multiperiod schemes in
which interim performance generates heterogeneity
among contestants.2 When prizes are allocated on the
basis of total performance over several periods, par-
ticipants have to outperform any advantage gained
by a competitor in the past in order to win. Sports
competitions offer many such examples; for instance,

participants, and the symmetry in the distribution of the shocks)
guarantee that the equilibrium is still symmetric.
2 Recently, some progress has been made in the study of asym-
metric tournaments by modeling them as all-pay auctions (see, for
instance, Moldovanu and Sela 2001). These models incorporate dif-
ferences in the marginal cost of effort. The emphasis in this paper,
instead, is on the heterogeneity that arises in dynamic tournaments.
Our setup also differs from the papers that study elimination tour-
naments (most notably, Rosen 1986). In these models, effort in a
given period only affects the probability of winning in the cur-
rent period, whereas in a dynamic tournament, effort in any given
period affects the probability of winning at the end of the contest.
Hence effort does not depend on past performance in an elimina-
tion tournament, but it does in a dynamic one. There is also related
work on dynamic games, such as the war of attrition or research
and development races. However, the payoffs of these games are
different from those of a tournament. The end of a war of attrition
or a race occurs endogenously when all contestants but one drop
out of the war or when an innovation takes place. Yet in a tour-
nament, the end arrives exogeneously, after a prespecified lapse of
time.
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in cycling, the Tour de France takes place over three
weeks. But economic contests also have dynamic
aspects. Promotion decisions often take place over
several years, and battles for standards adoption (e.g.,
operating systems, VCRs, HDTV) span several cycles.
Our research setting, a contest among the retailers

of a commodities manufacturer,3 is another instance
of multiperiod contest dynamics. It provides an
opportunity to analyze the consequences of differ-
ent design choices on participant incentives. In this
paper, we make progress toward understanding the
heterogeneity that arises from the dynamic nature of
a multiperiod contest, the size of the tournament,
the imposition of qualification requirements, or the
weighting of the different dimensions of performance
(such as upselling or reaching new customers).4

We are interested in four questions regarding the
implementation of contest-based incentive schemes:
Are participants motivated to exert more effort after
the introduction of such a scheme? If so, how does the
size of the contest affect incentives? When the contest
takes place over several periods, how do incentives
evolve as the tournament progresses? And finally,
how are these considerations affected by the presence
of multitasking—are the results observed due to an
increased effort to expand the client portfolio or to
upsell clients?
We find evidence suggesting that the introduction

of the contest significantly increased retailers’ effort.
This is consistent with earlier work documenting sig-
nificant improvements in output after the introduc-
tion of piece rates (Lazear 2000). Moreover, we also
show that the effort exerted by each participant is
inversely related to the size of the contest (even while
keeping constant the number of prizes per partici-
pant), which is consistent with the theoretical results
obtained by Gibbs (1996).
We exploit the features of our site to analyze

the dynamic implications of tournament incentive

3 Our confidentiality agreement prohibits disclosure of additional
details about the company.
4 The initial empirical evidence on relative performance com-
pensation has largely focused on showing the consistency of
observed compensation/promotion schemes with theoretical pre-
dictions (e.g., Antle and Smith 1986, Gibbons and Murphy 1990).
The first attempts to analyze contest design elements—notably the
number and size of the prizes—mainly used experimental settings
(e.g., Bull et al. 1987, Orrison et al. 2004, Hannan et al. 2008) or
evidence drawn from sports competitions (e.g., Ehrenberg and Bog-
nanno 1990). Until recently, there was scant evidence on the incen-
tive effects of RPE systems using actual business settings (e.g.,
Knoeber and Thurman 1994, Bandiera et al. 2005, Matsumura and
Shin 2006). However, none of these papers use a tournament set-
ting (but rather various forms of RPE), and none consider dynamic
effects. There is also some evidence on promotion tournaments
(e.g., Main et al. 1993), but dynamic considerations are absent from
these papers as well.

schemes that have been overlooked by the literature.
We find that having a strong lead in the tournament
attenuates the incentive effect, as our theory suggests.
On the other hand, retailers that are trailing in the
rankings increase their effort in trying to catch up, los-
ing motivation only when the performance gap with
winners is very large. These results document impor-
tant dynamic effects—a reflection of the nonlinearities
of these incentive schemes (see Holmstrom and Mil-
grom 1987)—that should be taken into account.
Finally, we study the influence of the performance

measure used in the contest on the allocation of effort
across tasks. Retailers were responsible for distribut-
ing three different types of products, each carrying
a different weight in the computation of perfor-
mance.5 By comparing the changes in volume and
mix of products sold, we show that the performance
increases are mainly due to an increase in the effort
to reach more clients, although we also observe an
increase in the effort to upsell all clients to higher
value-added products.
Our paper contributes to the literature on RPE

by gauging (both theoretically and empirically) the
incentive effects of the heterogeneity induced by the
dynamic nature of multiperiod contests. Our results
suggest that contestant effort depends on the interim
ranking, with effort being highest for those in inter-
mediate positions and lowest for those at the extremes
of performance. We also contribute to the literature on
tournament design by examining the incentive effects
of the number of participants in the contest. In con-
trast with other studies (Orrison et al. 2004), we find
that increasing the contest size reduces contestants’
effort. Finally, we add to the mounting body of evi-
dence that suggests that performance improves fol-
lowing the introduction of an RPE incentive scheme.
We also extend the existing literature by demonstrat-
ing the extent to which changes in performance under
an incentive plan can be attributed to changes in effort
allocation in a multitasking setting.6 The last point
raises the question of the relative cost of changing
customers’ behavior versus reaching more customers
for salespeople in this setting.
The structure of this paper is as follows: §2 pro-

vides the institutional background, §3 discusses a sim-
ple model of multistage tournaments, §4 discusses
the empirical approach, §5 describes the results of the
empirical analyses, and §6 concludes.

5 The company put more weight on certain products in the per-
formance index used to rank participants in order to induce the
retailers to increase their efforts to sell them.
6 For evidence on multitasking in nontournament settings, see Slade
(1996) and Brickley and Zimmerman (2001).
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2. Institutional Setting
2.1. Market
The firm we study operates in a commodity market
in a less-developed country. The national economy
has grown systematically in the last decade albeit
with high volatility. The country’s inflation, unem-
ployment, and political uncertainty are on par with
most other underdeveloped economies, making fore-
casting difficult.
Manufacturers in this industry either sell directly

to big consumers and wholesalers or use a network
of independent retailers that also provides product
advisory and financial services to small and finan-
cially weak consumers. Retailers typically carry a full
line of products that complement the manufacturers’
offerings and may carry more than one brand of each
product.
As in most commodity markets, input cost fluctua-

tions determine price evolution. Competitors closely
track and mirror each other’s prices. The firm, in
a process that is typical of the industry, sets prices
weekly unless major changes in market conditions
dictate a shorter revision period. Retailers, in turn, set
prices for the end consumer by adding a small margin
over input costs. Retailers generally order merchan-
dise from the firm twice a week.
In this market, sales are final and product returns

are not allowed. The products are bulky, are expensive
to store, and have a relatively short shelf life due to
both physical degradation and customers’ desire for
fresh merchandise, an attitude that the firm promotes.
In fact, the average time elapsed from the moment
the product leaves the production line until it is sold
to the end consumer is eight days. Expensive storage,
limited shelf life, and volatile prices limit the ability of
salespeople and retailers to window-dress their per-
formance by selectively choosing the timing of their
sales.
The end consumer’s prior decision to undertake

a project determines the decision to buy the prod-
uct and the quantity to buy. Thus retailers may not
impact the quantity consumed by the consumer but
may influence consumer choice of quality level. In
this sense demand is similar to that for automobile
tires: A retailer may influence the quality of the tires
but will not be able to sell more than four tires to the
same customer. Thus, as we confirmed in our inter-
views with retailers, to increase sales volume retail-
ers needed to reach a larger number of potential
customers.

2.2. Tournaments
The firm was acquired by a foreign multinational in
2000. After restructuring the manufacturing division,
the new managers shifted their focus to the commer-
cial strategy. The new commercial strategy focused

on decommoditization of the firm’s products. Product
differentiation and alliances with small and medium
retailers were the main initiatives to achieve this goal.
The product strategy involved manufacturing im-

provements and a customer education campaign. The
restructured manufacturing facilities quickly imple-
mented more stringent quality standards and facili-
tated the introduction of new product offerings. As
a result, the firm is now considered best-in-class and
commands a small premium over its peers. The firm’s
main product is almost identical to that of its competi-
tors. It also sells two specialty products (premium and
enhanced) that bundle the base product with other
components. This differentiated offering commands a
price premium over the main product.
The communication strategy stressed freshness and

physical attributes of the product that could be eas-
ily tested by the end consumer. Retailers were also
instrumental in the education campaign and were
required to complete a basic training program that
prepared them to advise consumers on the optimal
use of the firm’s products.
The company decided to focus on small and

medium retailers with the objective of avoiding the
price pressure of big traders. This approach limited
the bargaining power of any single retailer and the
interest of other manufacturers in its business. To
secure retailers’ loyalty, the firm instituted a volume-
discount program, similar to a bonus bank,7 in which
the firm paid retailers a rebate in semiannual install-
ments contingent on the retailer continuing to sell the
firm’s products.8

After observing performance for more than a year,
the firm managers believed that the retailers’ margins
and loyalty discounts did not provide sufficient incen-
tives to achieve the target growth rates. To stimulate
sales they decided to try a sales tournament, as mar-
ket uncertainty created an ideal setting for the use of
an incentive mechanism that eliminated the perfor-
mance impact of common shocks (Lazear and Rosen
1981).9 Moreover, in the view of the firm’s manage-
ment, the use of prizes instead of additional volume

7 A bonus bank is a compensation scheme in which the payment
of a bonus is deferred over several periods to achieve consistent
multiperiod performance.
8 The volume discount program was initiated in January 2001 and
remained unchanged throughout our sample period. The tourna-
ment was the only change in the incentive system during the period
of analysis. The bonus is calculated monthly and consists of a dis-
count of four cents for each of the first 400 units, three cents for
each of the units between 400–800, two cents for each of the units
between 800 and 1,200, and one cent for each of the units above
1,200.
9 During interviews firm managers asserted that the introduction
of the new incentive system was not motivated by changes in the
operating or competitive environment but simply by the perceived
need to increase retailers’ efforts to sell the firm’s products.
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discounts would reduce the probability of retailers
passing their incentives to end consumers and trig-
gering a price war.10

In May 2002, the firm designed a set of tourna-
ments among retailers called the Reward Program.
Its goal was to motivate retailers to increase overall
sales as well as the proportion of premium products
sold and to reduce variability in sales volume (which
would simplify scheduling for the manufacturing
department).11 Participation in 2002 was optional, and
almost 70% of the firm’s retailers signed up for the
contest, giving a total of 500 participants. All the
retailers were enrolled in the contest for the second
season of the Reward Program in 2003.
Except for the first edition, which ran from May

to December 2002, the tournaments ran throughout
the calendar year. The program consisted of eight
different contests, with each contest corresponding
to one of the eight regions in which the company
divided the market. Different factors impacted eco-
nomic performance in each region, and the firm
reasoned that independent contests would help elim-
inate the impact of region-specific shocks on retailer
performance.
The total number of winners was 50 (51 in 2003).

All winners, regardless of their final ranking, received
the monetary equivalent of $3,000, about 50% of the
annual profit of the median retailer. At the start of the
tournament, each region was allocated a fixed number
of prizes, with approximately one prize for every ten
participating retailers in 2002 (see Table 1).
The firm set individual monthly sales targets for

each retailer.12 These targets leveled the playing field
by setting higher goals for larger retailers, similar to
the handicap system of amateur golf championships.
To avoid being eliminated from the contest, each
month a retailer was required to buy from the firm
at least 150 units of product and 70% of the tar-
get quantity for the month.13 Performance was evalu-

10 The firm managers thought that if they lowered the price
to retailers—for instance by using piece rates—retailers would
respond by passing along some of this price reduction to the end
consumer to benefit from higher sales volume at similar margins,
potentially triggering a price war. However, if the reward was made
contingent on exceeding the performance of other retailers, the
uncertainty of attaining the prize might deter a retailer from shar-
ing the expected cost reduction with the end consumer. A formal
analysis of this argument is beyond the objectives of this paper.
11 Our interviews with the managers of the firm indicate that the
last objective was secondary and ultimately unsuccessful. For these
reasons, we do not analyze it here.
12 These targets were set for the sole purpose of evaluating perfor-
mance in the tournament and did not affect any other element of
the retailers’ incentives.
13 During the first month of the 2002 tournament, the firm decided
not to drop any participant that failed to comply with the participa-
tion requirements. Thereafter the tournament proceeded according
to these rules.

ated using a scoring system that awarded points for
each unit sold. The points per unit varied by product
line: sales of basic, premium, and enhanced products
earned one, five, and nine points per unit, respec-
tively. Rankings were calculated within each region
based on the cumulative percentage of weighted sales
(in points) over target (also in points) for the year.
At the start of the contest, each retailer was

informed of the program rules, the number of prizes
and participants in its region, and its individual
monthly targets (but not its competitors’). On a
monthly basis, performance was assessed and each
retailer was informed of its own interim ranking but
not of the number of remaining competitors or their
scores.

2.3. Descriptive Statistics
As Table 1 shows, the eight regional tournaments
were heterogeneous in size, both by number of con-
testants (ranging from less than 10 to more than 100)
and by sales volume (ranging from 5,000 to 70,000
units per month). Firm sales reflect an overall mar-
ket contraction in 2003, though steep declines in
some regions contrast with market growth in others.
The magnitude and regional diversity of the market
shocks suggest that the choice of multiple tourna-
ments rather than a single, overarching contest was
appropriate in this environment. The firm’s basic
product accounted for the overwhelming majority of
its sales by weight (93%). Its premium and enhanced
products represented 1% and 6% of sales, respectively.
Panel B of Table 1 shows the evolution of drops

(contestants not satisfying the qualification require-
ments) during the tournament. All regions follow a
similar pattern, with most of the attrition occurring
within the first three months of the campaign. The
absence of drops in May 2002 reflects the firm’s pol-
icy of waiving the qualification requirements during
the program’s first month.
Figures 1 and 2 show the distribution of monthly

performance (sales over target) and raw sales of the
basic product for all tournament participants. Consis-
tent with the above discussion, both distributions are
fairly smooth and do not show anomalous behavior
around critical points (the 70% qualification require-
ment for sales over target or the thresholds for the
volume discount), which might have been indicative
of window-dressing activities.
In summary, the heterogeneous starting character-

istics of the eight tournaments and their evolution
over time generated a diverse set of observations with
which to test tournament theories.

3. Simple Model of a Dynamic
Tournament

This paper aims to gauge the effect of the dynamic
nature of multiperiod tournaments on incentives. As
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Table 1 Summary Statistics

Panel A: Descriptive statistics

Average monthly sales (units)
Initial number Contestants in Breakdown of sales
of contestants final round Pretournament Posttournament (by weight)b (%)

Region 2002 2003 2002 2003 winners 2002 2002 2003 Basic Premium Enhanced
Number of

A 100 165 13 47 10 68�270 61�913 63�425 95 3 2
B 21 56 5 6 2 13�655 15�125 13�191 96 0 4
C 65 73 6 7 4a 40�710 44�976 33�969 78 0 22
D 64 78 6 12 6 27�805 28�097 26�396 97 0 3
E 6 7 5 4 1 4�909 4�878 5�526 92 0 8
F 105 148 38 23 14 62�174 65�540 44�917 97 1 2
G 87 119 10 43 8 47�774 51�802 64�681 95 2 3
H 52 105 8 9 5 72�561 81�990 53�312 93 0 7

Total 500 751 91 151 50 337�858 354�321 305�417 93 1 6

Panel B: Retailers dropping from the tournament by month

2002 2003

Month Drops (#) Drops (%) Drops (#) Drops (%)

January 282 47
February 96 16
March 40 7
April 81 13
May 0 0 45 7
June 136 32 5 1
July 205 49 13 2
August 29 7 6 1
September 13 3 3 0
October 11 3 26 4
November 15 4 3 0
December 10 2 3 0

Total 419 100 603 100

Notes. Panel A describes the characteristics of the eight tournaments organized by the firm among its retailers. The tournaments ran from
May to December 2002 and from January to December 2003. Each winner received $3,000 cash, regardless of the region or final rank
achieved in the tournament. Monthly targets were set for each retailer in advance. Rankings are calculated within each region based on
the percentage of realization over target, provided that certain requisites are met. Panel B displays the number of retailers dropping out
of the tournament by month. Monthly targets were set for each retailer in advance. To stay in the tournament a retailer had to buy at least
70% of its target and a minimum of 150 units of product. Retailers not satisfying both requirements were dropped from the tournament.
Retailers in panel B may have violated one or both conditions.

aIn 2003 the number of winners increased to five for region C.
bSales to all retailers participating in the tournament. Percentages are similar for the region as a whole.

a tournament evolves, the interim rankings may affect
contestant effort. Those that fall behind need to exert
more effort to climb the rankings and qualify for
a prize. With a sufficiently low ranking, they may
reduce effort or stop trying (Müller and Schotter
2009).14 Conversely, contestants at the top might see
little threat of losing and therefore decrease their
effort. Consistent with the expectancy-valence the-
ory (Vroom 1964), motivation should be highest for
those whose change in position could affect the out-
come of the tournament. In this section, we investi-

14 The intuition behind this argument is very similar to that for
stock options. When options are under water, the manager finds
herself in the flat part of the incentive scheme and hence loses
motivation (Murphy 1999).

gate the robustness of this intuition with a stylized
two-period model that incorporates features of our
empirical application. We conjecture that the conclu-
sions extend to a multiperiod contest such as our tour-
nament setting that spans multiple months.

3.1. Basic Framework
Consider a tournament with an infinite number of
identical participants.15 A fraction � of them will win

15 The assumption of an infinite number of participants simplifies
the analysis by avoiding the complicated combinatorial calculations
that arise in finite tournaments. In a working paper (Casas-Arce
and Martínez-Jerez 2009), we have solved a tournament with het-
erogeneous and finite participants using the framework of an all-
pay auction with handicaps. Although in this approach we make
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Figure 1 Distribution of Monthly Sales Over Target of Tournament
Participants
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Figure 2 Distribution of Monthly Sales of Basic Product of Tournament
Participants
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a prize, where all the prizes are identical and have a
value that we normalize to 1. The prizes are awarded
to the best performers on the basis of the output pro-
duced over two periods, t = 1�2. Each participant
i produces �yit = eit + �uit , where �yit is a measure of per-
formance or sales, eit is effort in increasing sales, and
�uit is a random shock representing anything beyond
the control of the retailer.16 Such uncertainty can be
common to all retailers (e.g., regionwide economic
conditions) or individual and specific (such as when a
potential customer receives a cash windfall and makes
an unexpected purchase). The first type should affect

some restrictive simplifying assumptions—namely, the absence of
uncertainty and linearity in the cost of effort—our paper is one
piece of evidence that allows us to think that our result is robust
to having a finite number of participants.
16 We use ∼ to distinguish random variables from outcomes.

all retailers equally and, because of its relative nature,
tournament performance should be insensitive to it.
For this reason, we neglect this type of uncertainty
and assume that the �uit are independent and iden-
tically distributed (i.i.d.), with a differentiable pdf �
and cdf � . Effort is incurred at a cost of c�eit�, which
satisfies c′�0� = 0 and has increasing marginal costs,
i.e., c′′�e� > 0.17

At t = 1, all participants are identical, and hence
they reach a symmetric equilibrium anticipating what
will happen in the future. We focus here on the out-
come of the last period. At the end of period 2 there
will be a distribution of realized performances yi1+yi2
that will determine a threshold �y� such that player
i wins if and only if yi1 + yi2 ≥ �y�. The threshold is
endogenously determined so that the fraction of par-
ticipants who obtain a prize is exactly equal to �.18

The players can predict this threshold because, by
the law of large numbers, the empirical distribution
of shocks coincides with the theoretical distribution.19

Foreseeing the performance it will need to achieve to
win, �y�, the objective at time t = 2 of a participant
that obtained output yi1 in period 1 is to maximize the
difference between the probability of winning a prize
and the cost of the effort: Pr�yi1 + �yi2 ≥ �y�� − c�ei2�,
where Pr�yi1+ �yi2 ≥ �y�� = 1−���y� −yi1−ei2�. The solu-
tion to this problem will have to equate the marginal
cost of exerting effort to the marginal benefit of an
increased probability of winning, due to the higher
sales:

���y� − yi1 − e∗
i2� = c′�e∗

i2��

The marginal benefit is given by the effect of effort on
the probability of beating the threshold and winning
a prize. The equation then defines the optimal effort
level e∗

i2 as a function of past performance yi1.20 If we
further assume that the distribution of the shocks is
unimodal—an assumption that implies that extreme
levels of luck (both good and bad) are rare—we can
state that:21

Proposition 1. Suppose that � is unimodal; then
effort e∗

i2�yi1� has a ∩-shape.

17 If we think of effort as the number of working hours, it is harder
to work the eleventh than the seventh hour.
18 Notice that the threshold is an outcome of the equilibrium
because the realized output depends on the distribution of effort in
the population. Moreover, given the equilibrium effort choices, the
threshold is deterministic.
19 This follows from our assumption of an infinite number of par-
ticipants (see Al-Najjar 2008 for a formal treatment).
20 Note that we can allow for the coexistence of a piece-rate com-
pensation scheme (wit = 	yit). The equilibrium effort would now be
higher and satisfy 	 + ���y� − yi1 − e∗

i2� = c′�e∗
i2�. However, the same

results would still hold.
21 This assumption, while restrictive, is satisfied by most common
distributions, such as the Gaussian.
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Proof. We provide here a proof assuming a
concave objective function.22 In this case, the max-
imization problem has a unique solution char-
acterized by the above first-order condition, and
by the implicit function, theorem e∗

i2�yi1� is differ-
entiable and satisfies 
e∗

i2/
yi1 = −�′��y� − yi1 − e∗
i2�/

��′��y� − yi1 − e∗
i2� + c′′�e∗

i2�� > −1. For a concave objec-
tive function the denominator is positive, and there-
fore, the sign of 
e∗

i2/
yi1 is the opposite of the
sign of �′. Furthermore, yi1 + e∗

i2 is increasing in yi1.
Hence there exists a constant 
yi1 such that effort is
increasing in past output if yi1 ≤ 
yi1 and decreasing
otherwise. �

Participants with a strong initial lead (high yi1) real-
ize that only a disastrous shock could cause them
to lose. Because the probability of such a shock is
very small, and effort is not very useful in trying to
avoid such a scenario, these participants will tend to
put out lower effort in the following months. Simi-
larly, those that are clearly trailing (low yi1) realize
they can only win if they are very lucky in the last
period, which is quite unlikely. Effort cannot help
them much either, and they will also tend to decrease
their efforts. In contrast, participants in intermediate
positions are more motivated because their effort can
affect whether they win or lose.
Our empirical setting contains a multitasking ele-

ment because the performance measure includes sales
of three different commodities. Adding this multitask-
ing element should not alter any of the results above.
Moreover, we should expect all the dimensions of the
multitasking problem to respond in the same direc-
tion, with greater emphasis on the dimension that is
more sensitive to the retailer’s effort (Holmstrom and
Milgrom 1991, Feltham and Xie 1994).

3.2. Introduction of Participation Constraint
We want to assess how the participation constraint
of the Reward Program alters the previous results.
We can model this scenario by assuming that there
is a threshold y such that a participant is dropped if
yit < y in any given period (including the last one).23

22 A general proof is available from the authors upon request. A suf-
ficient condition for having a concave objective function is that
c′′�e� > ��′�y�� for all e and y, which means that the cost of the
marginal effort grows at a faster pace than its impact on the proba-
bility of winning. Although concavity over the whole domain of the
function may seem restrictive, we keep the assumption for tractabil-
ity and expositional purposes because it greatly simplifies the proof
of Proposition 1. If the objective function is not concave, the solu-
tion e∗

i2�yi1� may not be continuous. Nevertheless, the same results
would still hold.
23 In this discussion we assume that y and �y� are measured
in the same units. The rationale here would not be completely
applicable to the 150 unit constraint because the program perfor-
mance metric is percent sales over target rather than unit sales.
However, we think that the analysis of this section is appropriate
because the 150 unit constraint is the cause of only 7% of the drops.

Under the new rules, a participant that reaches the
second period wins a prize as long as both yi2 ≥
y and yi1 + yi2 ≥ �y�, where �y� is a new threshold
endogenously chosen for the new distribution of real-
ized performance among the survivors. Notice that
there is only one binding constraint: yi1 + yi2 ≥ �y�

whenever yi1 < �y� − y, and yi2 ≥ y otherwise. For
the participants that are lagging, avoiding disquali-
fication is not enough to win a prize, and therefore
they focus on catching up. In contrast, the top contes-
tants are virtually guaranteed a prize if they avoid a
drop, and hence their motivation is driven by the fear
of being dropped rather than of falling behind (i.e.,
yi2 ≥ y is binding). A different way to see this is by
noticing that dropping out must be more costly for
highly ranked participants (they have a higher proba-
bility of winning, and consequently their option value
of remaining in the tournament is larger). Hence,
the participation constraint must induce more effort
among them. Therefore, this feature will make the
∩-shape in Proposition 1 less pronounced.

3.3. Participants with Heterogeneous Ability
So far we have assumed that participants are homo-
geneous. Now we relax this assumption and allow
for participants to have heterogeneous abilities. This
may happen in our setting, for instance, if the hand-
icap system of the contest is imperfectly designed
and does not level the playing field. In this case, it
is reasonable to assume that retailers (because they
do not know their competitors’ targets) are unaware
of their relative advantage. However, they may learn
about this advantage over time as they acquire infor-
mation about their rankings. We can model this by
assuming that output is now �yit = eit + ãi + �uit , where
ãi is player i’s ability or residual advantage. There
are now two sources of uncertainty for a contes-
tant: its luck in selling the products, �uit , and its tar-
gets relative to those of its competitors, ãi. To model
the learning process, we can make some simplifying
assumptions, namely that ãi and �uit are normally dis-
tributed, �uit ∼N�0��2

u�� ãi ∼N�0��2
a � (the assumption

of zero means is simply a normalization). All partic-
ipants are assumed to know the underlying parame-
ters of the model. After having exerted effort ei1 and
obtained output yi1, player i will update its under-
standing of its relative advantage. Its posterior belief
will have an expectation of ��yi1 − ei1�, where � =
�2

a /��2
u + �2

a � represents the information content of
output about ai. The higher the first period output,
the higher the expectation that the tournament favors
contestant i. And furthermore, this belief is reinforced
when the initial performance is very informative
about this advantage (high �). The new first-order
condition becomes ��y� − e∗

i2 − yi1 − ��yi1 − ei1�� =
c′�e∗

i2�, where  denotes the pdf of a N�0��� and
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� = �2
u +�2

a · �2
u/��2

a + �2
u�. This first-order condition is

analogous to the one we had above, and hence the
result in Proposition 1 is robust to introducing hetero-
geneity in ability. The main difference comes from the
term ��yi1 − ei1�. When a contestant obtains an out-
put yi1, it will expect this performance to persist in
the second period, and ��yi1 − ei1� captures this per-
sistence. Those who did well in the past (high yi1)
believe they are favored by the target-setting process
and reduce effort as if they had done much better
(by a factor of �). Likewise, those who did badly
(low yi1) respond in the second period as if they had
done much worse. Hence the ∩-shape is exaggerated
with heterogeneity because confidence of leaders and
demotivation of trailers arise earlier. Moreover, if we
introduce attrition in the model along with ability, the
threshold will be less likely to bind participants who
benefited from the target setting process, diminish-
ing the threat of dropping, and thus exacerbating the
∩-shape.

4. Empirical Approach
For the empirical implementation, we consider the
following theoretical model for retailer output:

outputi�m = efforti�m + Z′
i�m� + ai + ui�m�

where efforti�m = X ′
i�m	� (1)

Output is a function of the effort retailer i makes dur-
ing month m, where this effort is affected by the vari-
ables in Xi�m, and 	 measures the size of their effect.
We also allow for some control variables Z′

i�m, and
the existence of a retailer fixed effect, ai, which could
be interpreted as either the size, ability, or any other
intrinsic (time invariant) characteristic of the retailer
that affects its performance in the tournament. And
finally, there is an idiosyncratic component, ui�m.
We are interested in the determinants of effort.

First of all, efforti�m should depend on whether the
retailer is participating in the tournament during
month m (this is the incentive effect of the introduc-
tion of the program). Furthermore, once in the tour-
nament, the retailer’s effort level should depend on
its relative position at the start of the period (which
affects the probability of winning the prize, and hence
incentives).
To test whether the tournament has an effect

on incentives, we use the full sample to compare
the sales of participants to nonparticipants using a
difference-in-differences estimation. The Diff-in-Diffs
coefficient compares the change in output levels
before and after the introduction of the tournament
for participants versus nonparticipants. A positive
coefficient would indicate that participants increase
output during the months of the tournament by more

than nonparticipants do. This will be taken as a mea-
sure of the effect of the Reward Program. We will also
include additional controls (Zi�m) in some specifica-
tions, such as time fixed effects.
When analyzing the dynamic incentives of the

tournament, we limit the sample to those observa-
tions in which the retailer is currently participating
in the competition. To understand the effects of the
retailer’s ranking on its willingness to exert effort,
we generate the variables distance for winnersi�m =
max�0�prizes− rankingi�m� and distance for trailersi�m =
max�0� rankingi�m − prizes�.24 The first of these,
distance for winnersi�m, is the maximum number of
places a winning retailer could fall and still remain in
the winners’ circle; when the retailer is not among the
winners, this measure is zero. Distance for trailersi�m is
the number of positions a nonwinning retailer would
have to climb to become a winner; this measure is
zero when the retailer is winning. Finally, we also
include the Lagged Output as an explanatory variable
in some specifications, to control for the possibility of
autocorrelation in the shocks to performance.
The inclusion of predetermined or lagged depen-

dent variables in a regression yields biased estimates
when using fixed effects to control for individual het-
erogeneity (see Nickell 1981).25 To obtain consistent
estimates we use a method proposed by Anderson
and Hsiao (1982) and refined by Arellano and Bond
(1991). It involves differencing Equation (1) to remove
the fixed effects:

�outputi�m = �X ′
i�m	 + �Z′

i�m� + �ui�m�

Using ordinary least squares (OLS) on the differ-
enced equation would yield biased estimates if Xi�m

or Zi�m contain predetermined or lagged dependent
variables. However, we can use lagged values of these
variables as instruments. The two approaches differ
only in the use of these lags. Whereas Anderson and
Hsiao use only the first lag, Arellano and Bond use an
efficient GMM estimator containing all available lags.
This method assumes that errors, ui�m, are i.i.d. Fol-
lowing Arellano and Bond (1991), we check the valid-
ity of this assumption by testing for the existence of
first-order negative autocorrelation, and the absence
of second-order autocorrelation in the terms �ui�m.26

24 Although the theory presented here does not precisely identify
the retailer with the highest effort level, we decided to distinguish
the effect for winners and trailers for practical purposes.
25 Notice that the distance measures are predetermined. They will
not be correlated with the contemporaneous shocks if ui�m are i.i.d.
However, the distance measures are generated from previous out-
puts and hence correlated with past shocks.
26 Differenced errors are always autocorrelated. But if the errors are
autocorrelated, we would also observe second-order autocorrela-
tion in the differenced errors.
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5. Empirical Results
5.1. Effects of Introduction of the Tournament
In this section, we test the incentive effects of the
introduction of the Reward Program. Specifically, we
analyze three dimensions: (i) whether participation in
the tournament leads retailers to increase their effort;
(ii) whether the incentive effect varies with the size of
the tournament (as measured by the number of partic-
ipants); and (iii) whether retailers channel their effort
increase through an increase in the number of clients
reached or through an upselling of customers to more
value-added products (in other words, what types of
trade-offs retailers make in response to the multitask-
ing component of the Reward Program). As in any
field study, we cannot rule out with certainty the pos-
sibility that the observed results are the consequence
of an exogenous shock that triggered the adoption
of the Reward Program. However, the use of a con-
trol group in our estimations and our field interviews
seem to indicate that we are indeed observing the
impact of a change in the incentive system. Further-
more, none of the firm competitors adopted a similar
compensation system before or at the same time, sug-
gesting that the Reward Program was not a response
to an external shock.
We use evidence from difference-in-differences esti-

mation to test whether retailers increase their effort
after the introduction of the Reward Program. Ide-
ally, we would prefer to test this hypothesis using a
sample of retailers that were randomly assigned to
the program. Unfortunately, the firm offered every
retailer the option to join. Lack of adequate retailer
information to run a selection model limits our abil-
ity to correct for potential biases. However, interviews
with retailers revealed that the most common rea-
son for refusing contest participation was distaste for
signing the document explaining the program rules,
suggesting that self-selection was not influenced by
the retailers’ expected performance. This observation
gives more power to the use of nonparticipants as a
control population. Moreover, we attempt to empir-
ically address our concern with self-selection in two
ways. First, we include fixed effects in our specifica-
tions. This should control for any unobserved char-
acteristics that are correlated with the choice to join
or abstain from the tournament. And second, we ana-
lyze whether the incentive effects of participating in
the 2003 tournament were different for retailers who
did not participate in the 2002 contest. Because all
retailers had to participate in the second tournament,
this evidence will provide a test for the self-selection
hypothesis.
Results are summarized in Table 2. Columns 1–4

pool all 2002 observations, including a set of monthly
time dummies to control for changes in market con-
ditions. Columns 5–8 include only observations up

to the first month of the tournament (January–May
2002). Finally, columns 9–11 compare the change in
behavior between December 2002 and January 2003 of
participants and nonparticipants in the 2002 program.
The incentive effect of the tournament is captured

by the coefficient on the Diff-in-Diffs variable, which
takes the value of 1 whenever the individual is in the
tournament as of the beginning of that month and 0
otherwise. The positive and significant coefficient in
columns 1 and 5 suggests that retailers increase their
effort in response to participation in the tournament.
Furthermore, this effect is sizeable, as it represents an
increase in the performance measure of 24.5% for par-
ticipants during the tournament.27 Moreover, in col-
umn 1 we include a variable (Drop) to control for the
effort of participants who were disqualified from the
program in the past. The fact that the coefficient on
the Drop variable is small and insignificant suggests
that retailers excluded from the tournament go back
to effort levels that are similar to their precontest per-
formance, as theory suggests and as is consistent with
the evidence in Knoeber and Thurman (1994).
The last three columns in Table 2 present further

evidence that the incentive effect observed is not due
to self-selection. We compare the incentive effects of
the 2003 contest for the retailers who did versus did
not participate in the 2002 contest. If participating
retailers in the 2002 contest self-selected into it based
on higher expectations and a greater ability to win,
we would expect them to show a higher increase in
sales during the first month of 2003. The coefficient
on Diff-in-Diffs (the interaction between the dummy
for January 2003 and the dummy for being a contes-
tant in 2002) is small and not significant. This result
persists even when we include only participants who
remained in the contest in December 2002 or only
those who were dropped before that date, suggesting
that nonparticipants in 2002 react to the 2003 tourna-
ment similarly to all other contestants.
In columns 2 and 6 we expand the previ-

ous difference-in-differences analysis to consider the
impact of tournament size on incentives. To do this,
we add a variable for the interaction between the
Diff-in-Diffs variable and the size of the tournament
as measured by the number of prizes. The coeffi-
cient on this variable reveals how the incentives of
the tournament change when we increase the size of
the contest while keeping the proportion of winners
(approximately) constant at 10% of the initial number
of contestants. Although limited to only eight differ-
ent tournaments, the results suggest that the larger
the number of retailers, the less successful the Reward

27 This number is calculated from Table 2 as the total effect obtained
in column 1 divided by the average output for participants prior
to the tournament.
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Table 2 Incentive Effect of Tournaments

Point Point High-End Unit Point Point High-End Unit Point Point Point
Sales Sales Products Sales Sales Sales Products Sales Sales Sales Sales

1 2 3 4 5 6 7 8 9 10 11

Diff-in-Diffs 167�822 285�885 0�015 66�630 179�451 410�740 0�008 82�102 21�920 9�384 74�406
�33�301�‡ �151�946�∗ �0�008�∗ �23�099�‡ �48�035�‡ �103�986�‡ �0�014� �28�383�‡ �84�675� �75�767� �250�407�

Drop 10�986 12�142 0�003 −8�962
�31�480� �85�663� �0�008� �21�755�

Diff-in-Diffs × −13�958 −28�083
Contest Size �7�368�∗ �8�479�‡

Participant 415�453 254�682 1�088�57
�44�235�‡ �39�875�‡ �128�169�‡

January 2003 116�591 116�591 116�591
�44�258�‡ �44�266�‡ �44�321�‡

Constant 535�641 535�641 0�046 392�967 535�641 535�641 0�049 392�967 205�671 205�671 205�671
�29�045�‡ �14�149�‡ �0�004�‡ �16�468�‡ �24�298�‡ �24�236�‡ �0�004�‡ �13�459�‡ �16�267�‡ �16�270�‡ �16�290�‡

Individual fixed Yes Yes Yes Yes Yes Yes Yes Yes No No No
effects

Time dummies Yes Yes Yes Yes Yes Yes Yes Yes No No No
Observations 9,228 9,228 7,437 9,228 3,845 3,845 3,065 3,845 1,484 1,302 722
R-squared 0�71 0�71 0�59 0�75 0�83 0�83 0�73 0�89 0�05 0�04 0�22

Notes. This table shows the effect of the introduction of the tournament on the effort level of the retailers in 2002. Dependent variables are Point Sales, High-
End Products (the fraction of sales corresponding to the premium and specialty products), and Unit Sales (which is measured in units rather than points).
An observation corresponds to an individual during a particular month. The Participant dummy takes a value of 1 whenever the individual participated in the
tournament in 2002. The Tournament Month equals 1 if the tournament was in place at that particular month (May to December of 2002 for columns 1–8
and January of 2003 for columns 9–11). The Diff-in-Diffs dummy takes a value of 1 whenever the individual is in the tournament as of the beginning of that
month. The Drop dummy takes a value of 1 if the retailer participated in the tournament but did not satisfy the qualification requirements in any month prior
to the current period. Finally, the Contest Size corresponds to the number of prizes. Columns 1–4 use the full sample for 2002, and columns 5–8 use the first
five months of that year (which include the first tournament month). Columns 9–11 use only December 2002 and January 2003 observations. The coefficients
in these last three columns show the difference-in-differences estimate of the effect of the 2003 tournament on the retailers that had participated in 2002
vis-à-vis those who had not. It is a test of self-selection based on ex ante beliefs of chances to win. To control for the incentive effects of the last month of the
tournament, we use three definitions of the participant group. In column 9 all 2002 participants are included. Column 10 includes only those 2002 participants
who dropped before December. Finally, column 11 includes only those 2002 participants who remained in the tournament in December 2002. Robust standard
errors are in parentheses (clustered by tournament in columns 2 and 6).

∗, †, ‡Significant at the 10%, 5%, and 1% levels, respectively.

Program was in inducing greater effort.28 This is con-
sistent with the results obtained by Gibbs (1996). He
shows that when the distribution of the shocks is sym-
metric and unimodal, incentives decrease as the num-
ber of participants increases so long as the fraction of
prizes is small and kept constant (Proposition 6). The
suggestion that incentives are lower in larger tourna-
ments is borne out in our setting, in which roughly
one prize was awarded for every ten participants.
Finally, in columns 3, 4, 7, and 8, we focus on

the multitasking aspect of the incentive program. The
tournament encouraged retailers to promote high-
end products through the point system described ear-
lier, in which high-end products received a higher
weight in the performance calculations. We there-
fore want to understand to what extent the increase
in performance is attributable to an effort to reach

28 We also tested whether this result was due to systematic differ-
ences in the distribution of contestant size in each region or in
the way performance targets were set. In regressions not tabulated
here, we included the monthly target as an explanatory variable to
proxy for these effects, but it did not change the results reported.

more clients as opposed to an effort to upsell the
clients reached. To measure the extent of upselling,
we look at the fraction of sales in high-end products
for each retailer in each month (columns 3 and 7).
We measure effort to reach more clients as the total
monthly sales in units of product rather than points
(columns 4 and 8).29 The positive coefficient on Diff-
in-Diffs in column 3 indicates that the tournament
made participants shift their effort toward high-end
products, although the effect is not significant for the
first month (see column 7). Moreover, its economic
magnitude (increasing the share of premium products
from 4.5% to 6.0%) is quite sizeable. On the other
hand, columns 4 and 8 show a positive and significant
effect of the contest on total unit sales, suggesting this
may be the main driver of the tournament-induced
performance increase. The asymmetric results for the
two dimensions of effort are consistent with the idea

29 We do not directly observe the number of clients reached, but
the number of units sold per client is a derivative of demand over
which retailers have little influence.
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that retailers find it more difficult to influence con-
sumers to upgrade their purchase than to reach addi-
tional consumers. The business-to-business nature
of our setting, with well-informed end consumers,
may contribute to our results. However, these results
raise questions about the costs to the customer-facing
employees of widespread initiatives to increase cross-
selling and upselling. Future research seeking clarifi-
cation of these issues should probably be conducted
in a consumer retail setting.
In summary, the empirical evidence suggests that

the contest increases the effort of participating retail-
ers as long as they remain in the tournament. Further
evidence shows that this incentive effect decreases
in intensity as the size of the tournament increases.
Finally, retailers respond to the multitasking dimen-
sion of the program by increasing their efforts to reach
more clients and to a lesser extent by upselling those
clients that they reach.

5.2. Dynamic Incentives and Rank Distance
In this section, we analyze how the retailers’ tour-
nament rankings affect the level of effort they exert.
We showed in §3 that retailers’ motivation (and hence
effort) should have a ∩-shape. Thus we should expect
that the higher leading contestants climb, the less
effort they will exert. We should also expect that the
further contestants fall behind, the less effort they
will exert. Motivation should be highest for retail-
ers in intermediate positions. We also test the mul-
titasking dimension of the dynamic incentives, i.e.,
how retailers distribute their efforts between reaching
more clients and upselling clients depending on their
interim ranking.
Whereas in the previous section we pooled all

the observations of participating and nonparticipating
retailers, in this section we will limit our analysis to
those retailers who participated and remained in the
contest for any given month. Table 3 summarizes the
results of our tests. The first column shows the OLS
estimates on the differenced equation, which though
biased are provided for comparison.30 The remaining
columns provide the Arellano and Bond (1991) esti-
mates for the dynamic panel data model, with col-
umn 2, also for comparison purposes, treating the
distance measure as exogenous. All other columns
treat this measure as predetermined, using its lags as
instruments.
The empirical evidence shows that a leading

retailer’s distance from losing positions has a negative
impact on its effort, suggesting that participants lose

30 Because there is a positive correlation between a participant’s
ranking and past output (and hence shock), we should expect the
OLS coefficient to be biased upward for distance for trailers and
downward for distance for winners.

motivation as their chances of winning increase, as
our theory predicts. Conversely, distance to a winning
position for a trailing retailer has a generally positive
and significant effect on the contestant’s effort. Thus,
we do not observe the expected demotivation effect
in the set of losing retailers.
To see whether retailers in nonwinning rankings

exhibited demotivation at any point, we added a
quadratic term to distance for trailers in column 4. The
coefficient is negative and significant, suggesting that
this increase in motivation is indeed smaller as we
move down the rankings.31 However, the coefficient
is also very small and suggests that the maximum
level of effort should occur at a distance of around 70
places to the winners. Most likely, this low coefficient
is due to the attrition in the sample that prevents us
from properly observing and identifying any demoti-
vation effect. Indeed, there are very few observations
with a large trailing distance. For this reason, and
because distance for trailers seems to have a positive
effect for the range we observe, we keep the specifi-
cation without the quadratic effect from now on. We
defer to future empirical research the in-depth analy-
sis of the demotivating effects of low rankings, which
would need to be addressed in a setting with higher
observed variability in trailing distances.
We conjecture that two factors may be contribut-

ing to the absence of demotivation in retailers with
smaller trailing distances. First, the reinforcement the-
ory of learning (see Skinner 1969) suggests that retail-
ers will improve their performance after receiving a
low ranking, which they interpret as a signal that
they are not being as effective as other retailers. Sec-
ond, if trailing retailers believe their chances of win-
ning are higher than their ranking suggests, both the
expectancy-valence theory (Vroom 1964) and the goal-
setting theory (Locke and Latham 1990) would pre-
dict them to exert a greater effort than they would if
their expectations were in line with their ranking.32

We leave for future work the exploration of the theo-
retical underpinnings of this effect.33

31 We also added a quadratic term for distance for winners, but it was
not significantly different from zero.
32 We thank an anonymous referee for suggesting a mechanism by
which these beliefs can be formed: Trailing retailers may attribute
the performance of leading retailers to overconfidence that leads
them to buy more products than are justified by their real sales
potential. In consequence, trailing retailers may expect leading
retailers to underperform in the next period, and they will be obli-
gated to liquidate excess inventory and subsequently reduce their
purchases. Based on this conjecture, trailing retailers may expect a
higher likelihood of succeeding in the contest and therefore may
be motivated to exert more effort than seems commensurate with
their ranking. Note that for this mechanism to work, it is not nec-
essary for leading retailers to actually drop in performance, only
for trailing retailers to believe that they will.
33 For instance, we could incorporate retailers’ biased beliefs about
their ability in the model in §3.3. Such beliefs could capture
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Table 3 Tournament Design and Dynamic Incentives

Point Sales Point Sales Point Sales Point Sales Point Sales Point Sales Sales over Target High-End Products Unit Sales

1 2 3 4 5 6 7 8 9

Lagged Output 0�169 0�151 0�125 0�041 0�110 −0�009 0�082 0�053
�0�159� �0�150� �0�159� �0�117� �0�139� �0�054� �0�065� �0�062�

Leading Distance −66�350 −83�799 −54�980 −42�013 −58�293 −43�848 −0�074 −0�006 −19�722
�12�826�‡ �18�043�‡ �22�254�† �21�916�∗ �25�767�† �20�659�† �0�049� �0�003�† �10�898�∗

Trailing Distance 7�607 11�310 4�095 10�565 6�262 3�838 0�018 0�0003 0�627
�1�623�‡ �3�345�‡ �2�255�∗ �4�976�† �2�830�† �2�155�∗ �0�004�‡ �0�0002� �0�691�

Trailing Distance squared −0�072
�0�039�∗

Target 0�142
�0�028�‡

Constant −11�860 9�694 5�591 10�797 29�099 7�417 0�088 0�001 −16�842
�16�274� �27�501� �14�069� �12�898� �14�697�† �13�763� �0�031�‡ �0�001� �3�410�‡

Observations 3,183 3,183 3,183 3,183 2,452 3,183 3,165 3,169 3,183
Number of individuals 496 496 496 496 405 496 491 493 496
AR (1) −4�27‡ −4�44‡ −4�34‡ −3�79‡ −4�55‡ −3�52‡ −6�98‡ −3�70‡

AR (2) −0�63 −0�66 −0�69 −0�71 −0�73 −1�24 −0�44 −1�44
Sargan test (p-values) 0�000 0�682 1�000 0�586 0�690 0�164 0�993 0�696

Notes. This table shows the dynamic effects of the tournament. Dependent variables are Point Sales and Sales over Target (both measured in points), High-End
Products (the fraction of sales corresponding to the premium and specialty products), and Unit Sales (which is measured in units, rather than points). An
observation corresponds to an individual during a particular month. Leading Distance is the difference (positive) between the ranking of a player that was
among the set of leaders in a particular month and the lowest ranking that would receive a prize, and zero for retailers in trailing rankings. Trailing Distance is
the same difference (positive) for a player that had a rank lower than the number of prizes, and zero for retailers in leading rankings. Column 1 shows the OLS
estimates on the differenced equation. Columns 2 onward report the Arellano and Bond (1991) estimates for the dynamic panel data model. Column 2 treats
the distance measures as exogenous, but all other columns treat them as predetermined and instrument them with their lags. With regard to the data used,
columns 1–4 and 6–9 use the full sample of participants, whereas column 5 drops the first three months of each tournament. Robust standard errors are in
parentheses.

∗, †, ‡Significant at the 10%, 5%, and 1% levels, respectively.

We want to be sure that the results we find are
caused by the dynamic nature of the contests and are
not due to a mis-specified test or to other factors.
To validate our econometric specification, we perform
two tests. First, the table shows the presence of a
significant negative first-order autocorrelation in the
differenced errors but no second-order autocorrela-
tion, as expected if the errors are i.i.d., as assumed.
Second, the Sargan test of overidentifying restrictions
also has insignificant p-values (except for the model
treating the distance measures as exogenous in col-
umn 2) and hence cannot reject the hypothesis of
valid instruments. Both of these tests suggest the
econometric model in column 3 is then most appro-
priate for analyzing the data. Moreover, the absence of
second-order autocorrelation of errors, together with
the insignificant coefficient on the lagged output, rule
out reversion to the mean as an explanation of our
results.
In columns 5–7 we perform several robustness tests.

First, we consider the possible effects of attrition by
running the same regressions without the first three
months of each edition of the tournament, when

overconfident participants, and the new model could help deter-
mine how much overconfidence is needed to explain the observed
patterns of behavior.

most of the attrition takes place. The results in col-
umn 5 show that nothing changes after these peri-
ods. Columns 6 and 7 check the robustness of the
results when allowing for target effects. First, we
introduce the target as an explanatory variable and
find no appreciable difference to the distance coeffi-
cients.34 And second, we run the same original model
but use sales over target as our measure of output.
Again the same pattern emerges, although the coef-
ficient on the leading distance becomes marginally
significant. Consistent with the theory, these regres-
sions suggest that the qualification requirements can-
not explain our results. The participants remaining
after the first three months should be less pressed
by these requirements because fewer of them drop
afterward. Also, the results are robust to controlling
for targets, which affect the severity of the restric-
tion. Hence, the distance effects must be due to
the dynamic nature of the contest. In analyses not
reported we also tested for differences between large
and small tournaments by interacting the distance
variables with the size of the tournament. Although
the coefficient on distance for trailers is still positive
and significant, and the effect of distance for winners is

34 Treating the targets as exogenous or predetermined makes no
difference to the estimates here.
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negative and marginally significant, none of the inter-
actions are statistically reliable.
The last two columns explore the multitasking

aspects of the sales effort—client reach and client
upselling. The results suggest that both dimensions
are present in the retailer’s response to its ranking in
the tournament as it changes its effort to reach more
clients and to sell a higher proportion of premium
products to the clients it reaches.
In summary, it seems that as a retailer climbs in

the tournament rankings, winning the prize becomes
increasingly likely and the retailer may thus lose moti-
vation and reduce effort. Conversely, a retailer in a
trailing position receives the signal that it is not being
as effective as other retailers. It reacts by trying to
catch up and only loses motivation when the gap to
the winning position is sufficiently large. This result
suggests that the contestants exerting the maximum
effort are lagging behind those that are just on the
edge of winning positions. Moreover, from a multi-
tasking perspective, the change in effort induced by
the ranking is channeled through an effort to reach
more clients as well as an effort to upsell these clients.
These results highlight the importance of a feature of
this relative performance compensation system, the
nonlinear structure of its rewards, which can cause
differential responses to the contest over time.

5.3. Economics of the Tournament
The earlier evidence suggesting that the Reward Pro-
gram was effective in inducing higher sales does not
prove that its introduction was a financially sensi-
ble decision for the firm because profits were not
taken into account. However, the fact that the firm
continued the Reward Program after the period of
study and continues to implement it to this date is
evidence of management’s belief in the value cre-
ated by its incentive system—a value that consists in
the margin generated by the additional units sold.
Although the firm considered cost information, and
consequently margin information, extremely confi-
dential, it did indicate that the gross margin of all
products exceeded $25 per unit. Table 2 model 4
shows that for the 2002 contest, a retailer participat-
ing in the tournament sold on average 67 more units
per month while in the tournament; whereas for the
participants that were dropped from the tournament,
sales fell by 9 units. From Table 1 panel B we can
compute that of the 4,000 potential retailer-months
in the 2002 tournament, just over 50% (2,033 retailer-
months) corresponded to months in which partici-
pants were out of the tournament.35 Using these num-
bers we can infer that the program generated over

35 The 2,033 retailer-months for tournament drop is calculated as the
sum of the number of previously participating retailers that failed
to satisfy the qualification requirements prior to the start of each
month (this number will be 205 for July, 341 for August, etc.).

$2.8 million in additional profits for the firm, clearly
outweighing its costs in prizes ($150,000) plus any
reasonable estimate of its administrative costs.

6. Conclusion
This paper analyzes the incentive effects of several
contests organized by a commodities company among
its retailers. The contests—which ran over a one-
year period with monthly ranking updates to the
participants—awarded equal prizes to a fixed number
of retailers who achieved the highest level of perfor-
mance. The tournaments appeared to induce higher
levels of effort among participants. However, these
incentives were weaker for contests with a larger
number of retailers. This result can explain some pre-
vious findings, such as the fact that the returns on
becoming a CEO increase with the number of con-
tenders for that position (e.g., Main et al. 1993). Our
results suggest that to induce motivation, the size of
the prizes must increase in large tournaments as com-
pared to small ones. This holds even when the prob-
ability of winning a prize (as measured by the pro-
portion of prizes per contestant) is kept constant, a
stronger result than those found in previous studies.
As with any field study, the institutional environ-

ment of the research site limits the generalizability
of our contributions. In particular, the absence of an
independent provider of market information forces us
to rely on the firm’s own assessment of two impor-
tant aspects of our study: first, that the introduc-
tion of the contest aimed to increase the power of
the existing incentive system and was not a reaction
to changes in the market; second, that the drop in
sales volume experienced by the firm’s retailers dur-
ing the second year of the contest was caused by a
market contraction, although the firm did manage to
increase its share of industry sales, in part due to the
contest. Finally, the limited window of the study—
two years—leaves open the question of the results’
sustainability.
We also offer some new insight into the costs

of tournaments when they take place over sev-
eral periods and involve dynamic considerations. We
develop a simple model that shows how these tourna-
ments make equal-ability contestants heterogeneous
as the tournament progresses because past perfor-
mance matters for the final outcome. This past perfor-
mance, in turn, affects the level of effort participants
choose to exert at any moment during the contest.
Consistent with our predictions, we find that contes-
tants in leading positions reduce their effort as their
lead, and thus their confidence of winning, increases.
On the other hand, we find that retailers in trailing
positions exert additional effort trying to attain a win-
ning rank, losing motivation only when the gap is
very large.
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Theory predicts that tournaments where partici-
pants differ in intrinsic ability produce lower effort
levels, but this can be corrected with the implemen-
tation of a handicapping system. Our analysis shows
that a similar bias is generated when a tournament
takes place over several periods, because early perfor-
mance gives some competitors a lead and places them
in advantaged positions whereas others lag behind
and find it more difficult to win. Hence at interim
dates, tournaments become heterogeneous. This het-
erogeneity, however, is more difficult to correct from
within the tournament framework. The managerial
challenge is to preserve the motivation of all partic-
ipants throughout the program, probably by finding
a design that tries to preserve the linearity of incen-
tives (as in Holmstrom and Milgrom 1987) or possi-
bly by other means—altering the structure of prizes,
changing the interim feedback given to participants,
choosing the handicaps differently for winners and
trailers, or adjusting the length of the tournament.
Studying the effects of these features of dynamic
tournament design is a promising avenue for future
research.
Finally, we analyze the effects of the multitask-

ing dimension of the contests, which allows retail-
ers to improve performance by either selling more
units or selling a higher proportion of premium prod-
ucts. We find that although retailers increase their
effort in both dimensions, most of the performance
improvement is achieved by increasing the number
of clients reached (the number of units sold) rather
than by upselling more to all clients. This is an impor-
tant effect given the current strategic emphasis of
many firms on upselling and cross-selling current cus-
tomers. We leave it to future research to examine the
contingencies that make it more attractive to change
existing clients’ behavior than to persuade new clients
to buy the firm’s product.
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