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Open Questions

What incentives are associated with promotions?

What kinds of promotion-systems are used?

What are the advantages and disadvantages of standards and tourna-
ments?

What features determine the incentive intensity of promotion-systems?

What is seniority pay? What incentives are generated by seniority
pay?
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Long-term incentives and career development

Performance-based promotions =⇒ frequently used as incentive system

Hierarchies in �rms are typically characterized by:

Average wages increase with positions
Sharp wage increases at higher levels
Bandwidth of wages within hierarchy levels:

Smaller at low levels
Larger at high levels

=⇒ Promotions contain strong incentives
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Long-term incentives and career development

Hierarchy at ACME
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Long-term incentives and career development

Hierarchy at ACME

Average increase in real salary: 0% without and 5.8% with promotion
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Demotions and lateral transfers

Demotions are rare because . . .

people are promoted to their jobs only if skills are proven up-front.
the accumulation of human capital corresponds to promotion ladder.
in the case of wrong promotions people are more likely encouraged to
leave the �rm (mutual dismissal).

Lateral transfers (change of job within level of hierarchy) are used
rarely. They are used . . .

if persons have the wrong job-match
to motivate employees in �rms with few promotion prospects
to provide managers with broad experience to ease coordination
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Promotions and incentives

Promotions as incentives

Those who perform well are promoted to the next level of hierarchy.
The promoted should have the greatest potential for the new job.
Problem if the best in one level are not the best in the other level of
hierarchy (eg. promotion of researchers to manage the R&D-department)
=⇒ promotions not always suitable for incentives

Intentional or accidental incentive system?

Often �rms have little power: promotion systems (linked to a raise)
generate incentives automatically.
Promotion signals high ability on the labor market and the market
wage increases (promotion = wage increase = incentive)
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Promotion-based incentives Possibilities

Tournament: the best are promoted (one or several)

�exible with respect to �rm hierarchy (depending on vacant positions)
career advancement not comprehensive
the best are not always equal (the second best in good years might be
better than the best in bad years)
relative performance evaluation (only ordinal ranking necessary)

Standard: those who meet a certain standard are promoted
(nobody � all)

di�cult to implement in �rm hierarchy
individual career advancement
promoted satisfy a standard
absolute performance evaluation (individual evaluation for all workers
needed)
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Relative and absolute performance evaluation

Ease and objectivity of evaluation

relative evaluation requires ordinal ranking only =⇒ easier
often easy to determine the best performer =⇒ more objective

Uncontrollable risk

Distortions
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Relative and absolute performance evaluation

Uncontrollable risk

Example: Two salespersons in Denmark and Singapore

PMD = eD + εD + η
PMS = eS + εS + η
e = e�ort, ε = local risk, η = global risk (eg. change in oil price)

Absolute performance evaluation for standard

PMD and PMS (include local and global risk)

Relative performance evaluation (RPE) for tournament

RPED = PMD − PMS = eD + εD + η − eS − εS − η =⇒
RPED = (eD − eS) + (εD − εS)
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Relative and absolute performance evaluation

Uncontrollable risk

Compare

RPE for tournament does not include global risk η (uncontrollable
factors that in�uence all)
RPE for tournament includes local risk of others εS in RPED

Result

Relative performance evaluation is more accurate than absolute if
uncontrollable global factors (η) are more important than local factors
(εD , εS) and vice versa.
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Relative and absolute performance evaluation

Distortions

Two employees A and B

PMA = eP
A − eS

B + εA + η
PMB = eP

B − eS
A + εB + η

eP = e�ort, eS = e�ort to decrease colleague's performance (sabo-
tage)

Absolute performance evaluation for standard

PMA = eP
A + εA + η and PMB = eP

B + εB + η
No incentive for sabotage

Relative performance evaluation for tournament

RPEA = PMA − PMB = eP
A − eS

B + εA + η − eP
B + eS

A − εB − η =⇒
RPEA = (eP

A − eP
B ) + (eS

A − eS
B) + (εA − εB)
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Relative and absolute performance evaluation

Distortions

Compare

With RPE the performance can either be enhanced by increasing own
e�ort (eP) or by decreasing others' performance (eS).

Result

Relative performance evaluation for tournament includes distortions,
such as incentives to sabotage or to lobbying with the supervisor and
willingness to cooperate is reduced.
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Relative and absolute performance evaluation

Summary

Relative performance evaluation

is easier and more objective
involves less measurement error because global uncontrollable risk is
eliminated (macroeconomic conditions)
can lead to distortions (sabotage, less cooperation)

Alternative: additional evaluation of group performance if jobs are
characterized by interdependencies and cooperation is important (re-
duce distortions but increase in uncontrollable risk)
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Incentive e�ects of promotions

Incentives:
∆Pay

∆e = ∆Pay
∆PM ·

∆PM
∆e

∆Pay
∆PM raise due to increase in performance measure
∆PM

∆e increase in performance measure due to more e�ort

Promotions:
∆Pay

∆e = ∆W · ∆pr(promoted)
∆e

∆W raise due to promotion
∆pr(promoted)

∆e increase in promotion probability due to more e�ort

Factors: raise + probability of promotion

Nicole Schneeweis (JKU Linz) Personnel Economics 15 / 33



Raise due to promotion ∆Pay
∆PM or ∆W

Promotion if threshold T is exceeded
(threshold is �xed with a standard and variable with a tournament)
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Raises and structure of wages

Raises due to promotions involve incentives (the higher the raise, the
stronger the incentive)

W1 wage before, W2 wage after, ∆W = W2 −W1
Two instruments: W1 and W2
Wage structure can be designed to optimize incentives

Promotion permits the direct raise and additional raises later on =⇒
wages at the top end of the hierarchy can have incentive e�ects for
many hierarchical levels below

E�ects on the whole wage structure of the �rm
Explains larger raises at the top end of the hierarchy (Figure 11.1)
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Probability of promotion ∆PM
∆e or

∆pr(promoted)
∆e

How does e�ort in�uence the probability of a promotion?

Extreme cases:

Promotion is guaranteed: ∆pr(promoted)
∆e = 0

Promotion is impossible: ∆pr(promoted)
∆e = 0

=⇒ No incentives

Incentives are strongest, if promotions are not impossible, not too
di�cult and not too easy to get.

Evidence from psychology: incentives are strongest, if workers have a
50% chance to get promoted.
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Probability of promotion ∆PM
∆e or

∆pr(promoted)
∆e

Luck and uncontrollable risk

Reduce incentives
Higher raises are required to compensate
Jobs/countries/industries with more/less uncertainty have di�erent
wage structures

Japan and USA

Japanese wage structures are characterized by fewer raises (managers
in the US earn relatively more than manufacturing workers compared
to Japan)
Possible explanation: American business environment is more risky,
luck and uncontrollable risk play a more important role, to ensure
incentive e�ect, higher raises are necessary
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Incentives of promotions Heterogeneity of employees

Those with very low and very high skills have lower incentives to in-
crease their e�ort level (those far away from T)

Subjective evaluation through supervisor (before the promotion)

Subjective evaluations are often distorted to sustain incentives
Above threshold: feedback less positive
Below the threshold: feedback more positive

Persons with very low performance: no chance to get promoted,
other kinds of performance-related pay necessary (eg. bonus)
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Incentives of promotions Outside hiring

Frequently workers are recruited from outside at higher levels of the
hierarchy =⇒ E�ects?

Lower incentives for employees, because probability of promotion de-
creases (independent of e�ort)

Problem with tournaments: no suitable candidates (the best are not
good enough)

Can be circumvented in the short-run by outside hires
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Incentives of promotions Turnover

More turnover leads to more open positions at di�erent levels in the
hierarchy

Promotions are more likely =⇒ stronger incentives

Low turnover: in the long-run hierarchical changes are necessary, in
the short-run insu�cient opportunities, other sorts of performance-
related pay useful
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Promotions Empirical evidence

Di�cult to observe promotion-based incentives in �rms since individual
measures of output mostly not available. Other sources:

Sports

Larger prizes lead to better performance in sporting contests =⇒ ath-
letes respond to incentives
Many professional sports teams have elaborated incentive schemes

Laboratory experiments

Larger prices induce greater e�ort
Greater risk induces less e�ort
Lower probability of winning induces less e�ort
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Promotions Empirical evidence

Tournaments and standards

Variance in output is higher with tournaments
People react to competition di�erently
Men choose tournaments more frequently than women

Economics departments

Hierarchical, up-or-out promotion systems, individual performance
data available (quantity and quality of published research)
Results:

Assistant professors more productive the larger the gap in pay between
assistant and associate professors
Outside hiring is common, especially when quality of internal candi-
dates is low (�rm-speci�c human capital plays a minor role)
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Gender di�erences in competitive behavior

Muriel Niederle & Lise Vesterlund (2007): Do Women Shy Away from

Competition? Do Men Compete Too Much? The Quarterly Journal of
Economics, 122(3), pp. 1067-1101.

Laboratory experiment with 80 volunteers performing a series of
tasks under di�erent compensation schemes (competitive and non-
competitive).

Tasks: correctly sum as many as possible in 5 minutes

the choice of tournament does not require participants to subse-
quently perform in a competition. While the potential thrill, anx-
iety, or fear of performing in a competition is absent from this
choice, this decision will show whether general factors such as
overconfidence, risk, and feedback aversion in and of themselves
can cause a difference in choices of compensation scheme.

To determine whether a gender difference in preferences for
competition (Explanation 1) plays a role when controlling for
overconfidence, risk, and feedback aversion, we use the choice of
compensation scheme for past performance along with the par-
ticipants’ beliefs on their relative performance ranking as con-
trols in the tournament-entry decision.

III. EXPERIMENTAL DESIGN

We conduct an experiment in which participants solve a real
task, first under a noncompetitive piece-rate scheme and then
under a competitive tournament scheme. Participants are then
asked to select which of these two compensation schemes they
want to apply to their next performance. This provides partici-
pants with experience of both compensation forms and enables us
to determine if men and women of equal performance choose the
same compensation scheme.

The task of our experiment is to add up sets of five two-digit
numbers. Participants are not allowed to use a calculator, but
may use scratch paper. The numbers are randomly drawn and
each problem is presented in the following way, where partici-
pants fill in the sum in the blank box:

Once the participant submits an answer on the computer, a
new problem appears jointly with information on whether the
former answer was correct.4 A record of the number of correct and
wrong answers is kept on the screen. Participants have five
minutes in which they may solve as many problems as they can.

4. The program was written using the software zTree [Fischbacher 2007].

21 35 48 29 83

1073GENDER DIFFERENCES IN COMPETITIVENESS

Groups of 4: two men and two women
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Gender di�erences in competitive behavior

Compensation schemes (three rounds):

1 piece rate of 50 cents for each correct answer (non-competitive)
2 2$ per correct answer for winning person in group (competitive)
3 participants choose compensation scheme

Results on performance

 9

entry, we want a task where women and men have similar performances under the two 

compensations. We first confirm that we found such a task.  

Under piece-rate compensation there is no gender difference in performance. The 

average number of problems solved is 10.15 for women and 10.68 for men. Using a two-sided 

t-test this difference is not significant.16 Throughout the paper the reported test statistics refer 

to two-sided t-test, unless otherwise noted. We only report Mann-Whitney tests if their 

conclusions differ from those of the t-test. Figure 1 shows the cumulative distributions of the 

number of correct piece-rate answers for women and for men, that is for every performance 

level the proportion of women and men who solved that many correct problems or less.  
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   Figure 1: CDF of Piece-Rate Performance (Task 1) 

 

There is also no significant gender difference in performance in tournament, women solve on 

average 11.8 problems correctly, and men 12.1.17 The similar cumulative distributions of 

correct answers are shown in Figure 2.  

                                                 
16 The standard error is 0.44 for women and 0.55 for men. A two-sided t-test yields p=0.459. The average number 
of wrong answers is 2.8 for both men and women.  
17 The standard error is 0.48 for women and 0.43 for men. A two-sided t-test yields p=0.643. The average number 
of wrong answers is 3.0 for men and 2.3 for women this difference is significant (p=0.033). Mean earnings are 
$6.85 for men and $8.3 for women, this difference is not significant (p=0.63).  
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Figure 2: CDF of Tournament Performance (Task 2) 

 

While the piece rate and tournament performances are highly correlated (spearman rank 

correlations of 0.69 for women and 0.61 for men), both genders perform significantly better 

under the tournament than the piece-rate.18 This improvement may be caused by learning or by 

the different performance incentives under the tournament.19 The increase in performance 

varies substantially across participants, while this may simply be noise, it may also be due to 

some participants being more competitive than others. Note however that the increase in 

performance from the piece rate to the tournament does not differ by gender.20  

The similar performance of men and women causes there to be no gender differences in 

the probability of winning the task-2 tournament. Of the 20 task-2 tournaments, 11 were won 

by women and 9 by men.21 To assess the probability of winning the tournament we randomly 

create four-person groups from the observed performance distributions. Conditioning only on 

gender, the probability of winning the tournament is 26% for a man and 24% for a woman. As 

                                                 
18 The increase in number of correct answers under the tournament is 1.68 for women, and 1.45 for men (std.err. 
of 0.36 and 0.39 respectively). A one-sided t-test yields p<0.01 for each gender separately. 
19 DellaVigna, Malmendier and Vesterlund (2005) have participants perform six rounds of 3-minute tournaments, 
and find a significant increase in performance from round 1 to round 2, but no significant increase in performance 
in subsequent rounds. This suggests that initial learning may have some effect.  
20 A t-test yields p=0.673. In our sample, 37% of men and 25% of women experience either no or a negative 
change. 
21 The 11 female winners had performances of 12, 13, 14, 14, 14, 14, 15, 15, 16, 18, 21, (average of 15.09).  The 
performance of the 9 men is 12, 14, 14, 15, 15, 15, 15, 16, 21, (average of 15.22).  

No gender di�erence in performance under the non-competitive (left)
and competitive (right) compensation scheme
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Gender di�erences in competitive behavior

Results on tournament choice

73% of men and 35% of women choose the tournament
Tournament entry conditional on past performance:

mance between those who do and do not enter the tournament
(p � .35 for each of the three performance measures). For men,
only the tournament performance is marginally higher for
those who enter the tournament (p � .14 for the Task-2 tour-
nament). Conditional on the choice of compensation scheme,
there is, however, no gender difference in Task-1 and Task-2
performance or in the increase between the two (p � .28 for
each of the six tests).

A probit regression reveals that while the participant’s per-
formance under the two compensation schemes does not signifi-
cantly affect the decision to enter the tournament, the partici-
pant’s gender does. The reported marginal gender effect of �.380
in Table II shows that a man with a performance of thirteen in

TABLE I
PERFORMANCE CHARACTERISTICS BY CHOICE OF COMPENSATION SCHEME (TASK 3)

Compensation scheme

Average performance

Piece rate Tournament
Tournament–

piece rate

Women Piece rate 10.35 11.77 1.42
(0.61) (0.67) (0.47)

Tournament 9.79 11.93 2.14
(0.58) (0.63) (0.54)

Men Piece rate 9.91 11.09 1.18
(0.84) (0.85) (0.60)

Tournament 10.97 12.52 1.55
(0.69) (0.48) (0.49)

Averages with standard errors in parentheses. Sample is forty women and forty men.

TABLE II
PROBIT OF TOURNAMENT CHOICE IN TASK 3

Coefficient p-value

Female �.380 .00
Tournament .015 .41
Tournament–piece rate .015 .50

Dependent variable: Task-3 choice of compensation scheme (1-tournament and 0-piece rate). Tourna-
ment refers to Task-2 performance, tournament–piece rate to the change in performance between Task 2 and
Task 1. The table presents marginal effects of the coefficient evaluated at a man with thirteen correct answers
in the tournament and twelve in the piece rate. Sample is forty women and forty men.

1081GENDER DIFFERENCES IN COMPETITIVENESS

Past performance does not in�uence tournament choice
Women are 38%-points less likely to enter tournament
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Gender di�erences in competitive behavior

Possible explanations

Men feel more con�dent about their ability

guessing that they ranked second or third.16 However, partici-
pants believe that they are ranked substantially better than that.
Table IV shows the participants’ believed rank distributions and
the number of incorrect guesses.

Relative to their actual rank, both men and women are over-
confident. A Fisher’s exact test of independence between the
distribution of guessed rank and actual rank yields p � .00 for
both men and women. However, men are more overconfident
about their relative performance than women. While 75 percent
of the men think they are best in their group of four, only 43
percent of the women hold this belief. The guesses of women and
men differ significantly from one another, a Fisher’s exact test of
independence of the distributions for men and women delivers
p � .016.

An ordered probit of the guessed rank as a function of a
female dummy and performance shows that, conditional on per-
formance, women are significantly less confident about their rel-
ative ranking than men and that participants with a higher
tournament performance think they have higher relative perfor-
mance (see Table V).17

Can the greater overconfidence by men explain why, condi-
tional on performance, they enter the tournament more fre-

16. Based on 10,000 artificially generated groups, the likelihood of a woman
being ranked first is .223, second .261, third .262, and last .255; the corresponding
probabilities for a man for first is .243, second .288, third .278, and last .199. For
more details, see Niederle and Vesterlund [2005].

17. We eliminate guessed ranks of four, as we have only one man and two
women with such guesses. The results are similar when we code guesses of three
and four as guesses of rank three. Furthermore, the results are also similar when
we include the guesses of four.

TABLE IV
DISTRIBUTION OF GUESSED TOURNAMENT RANK

Men Women

Guessed rank Incorrect guess Guessed rank Incorrect guess

1: Best 30 22 17 9
2 5 3 15 10
3 4 2 6 5
4: Worst 1 1 2 1

Total 40 28 40 25

1087GENDER DIFFERENCES IN COMPETITIVENESS

75 percent of men believed that they won the tournament
Women may be more risk averse
⇒ Consequences for labor market outcomes of women in competitive
environments
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Seniority pay and incentives

Seniority plays an important role in the compensation system

Wages increase with age (independent of performance)

Seniority pay as long-term incentive

Productivity with high and low level of e�ort: V and V ′

High e�ort level would be e�cient choice: di�erence in productivity
exceeds marginal costs
Worker and �rm would like to structure a contract in which the high
e�ort is provided
Simple performance evaluation: if worker exerts low e�ort there is
some probability that this is detected and the worker is �red
Value of workers alternative use of time: Alt
Optimal time of retirement: T

What compensation scheme should be o�ered?
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Seniority pay and incentives
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Seniority pay and incentives

Should the �rm pay V in each period?

Period prior to retirement: weak incentives for high e�ort since gap
between V and Alt decreases (layo� not that bad anymore)
E�ort decreases over time (especially if human capital is largely gen-
eral and costs of �nding a new job are small)

Wage pro�le W
Discounted present value of V equals that of W up until T
W < V prior to t0 and W > V thereafter
First the employee is paid below productivity and than above to sus-
tain incentives over the career
Deferred compensation to tie workers to the company
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Seniority pay and incentives

Seniority pay as an implicit contract

Deferred pay involves a promise from the �rm to the employee
Firm might try to lower pay or �re worker when she/he gets expensive
Imposes risk on worker
Seniority pay more often observed in older, stable �rms with less risky
business environments (as compared to new startups)

The worker as lender

Payment is deferred and depends on the future pro�tability of the
company
Workers are motivated to take into account long-term e�ects of their
actions
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Questions?
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