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Highlights

• This paper characterizes how the wage seniority premium depends on the relative intensities

of competition in the markets for junior and senior workers.

• Previous literature explains wage seniority premia with reference to productivity gains gen-

erated by the accumulation of worker experience or by mechanisms associated with incom-

plete information.

• We design an overlapping generations model of labor market competition.

• Experienced workers bear costs of switching employers, whereas the segment for junior

workers is horizontally differentiated.

• We show that a wage seniority premium may prevail even under circumstances where senior

workers are less productive than junior workers.
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Abstract

We design an overlapping generations model of the labor market. Experienced

workers bear costs of switching employers, whereas the segment for junior

workers is horizontally differentiated. The literature typically explains wage

seniority premia with reference to productivity gains generated by the accumu-

lation of worker experience or mechanisms associated with incomplete infor-

mation. In contrast, this paper characterizes how the wage seniority premium

depends on the relative intensities of competition in the markets for junior and

senior workers. In particular, we show that a wage seniority premium may pre-

vail even under circumstances where senior workers are less productive than

junior workers.
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1 Introduction

We construct an overlapping generations (OLG) model of a labor market with junior and senior

worker segments to analyze the evolution of wages over workers’ lifetime. Each labor market

segment is characterized by imperfect competition. Experienced (senior) workers can stay loyal

to their present employment relationship or switch to a competing employer. In addition, horizon-

tal differentiation defines the source of the market imperfection in the segment for junior workers.

The recruitment of junior workers takes place subject not only to the horizontal differentiation

prevailing in that market segment, but also in anticipation of the future hiring benefit. This ben-

efit is generated by the feature that an established employment relationship with an experienced

worker yields a cost advantage compared with the alternative of inducing experienced workers

of the rivals to switch employers.

We characterize how the wage seniority premium depends on the relative intensities of com-

petition in the markets for junior and senior workers. In this respect, our analysis adds a new

characterization of the wage seniority premium. The existing literature has predominantly advo-

cated the view that the wage seniority premium stems from productivity gains generated by the

accumulation of worker experience or from reasons associated with sorting or worker incentives.

Our model shows that a wage seniority premium may prevail even under circumstances where

senior workers are less productive than junior workers.

In general, firms benefit from an established employment relationship with a senior worker

when it is protected by high switching costs, because high switching costs facilitate paying lower

wages to loyal senior workers. Under such circumstances, firms have strong incentives to com-

pete aggressively with high wages applied to junior workers, as these workers can be retained

at favorable terms as senior workers. Our dynamic model captures precisely this mechanism.

Interestingly, we establish that higher switching costs (relaxed competition) in the market for ex-

perienced workers reduce the average wage with weights given by the equilibrium proportions of

junior workers, loyal experienced workers, and switching experienced workers, respectively. This

means that the incentives to exploit experienced workers in employment relationships protected

by switching costs (harvesting) are stronger than the incentives to establish such relationships
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(investment).

The influential research tradition emphasizing human capital (Becker (1962), Mincer (1974))

has theoretically as well as empirically studied the issue of whether earnings increase with work

experience. The wage seniority premium is typically explained by reference to accumulated work

experience as a central source of productivity improvement. Altonji and Williams (2005) present

an extensive assessment of the literature focusing on the empirical evidence regarding the returns

to job seniority with a particular emphasis on the data sets and estimation methods. Zwick (2011)

presents an empirical characterization of establishments that pay high seniority wages.

On the theoretical side, Harris and Holmstrom (1982) and Lazear (1981) are examples of in-

fluential contributions emphasizing how upward-sloping experience-earning profiles emerge in

the presence of incomplete information. This line of research views wage seniority as a “deferred

payment” mechanism that mitigates the moral hazard problem of shirking, thereby providing

incentives to junior workers to work hard. In Harris and Holmstrom (1982) there is a seniority

premium in response to markets learning the ability of workers, whereas Lazear (1981) presents

a mechanism explaining wage seniority as a device to induce both junior and senior workers to

exert effort. Weiss (1995) and Cahuc et al. (2014) (section 6.4.2) present overviews of the sorting-

based (signalling or screening) and incentive-based explanations for wage-tenure profiles with a

seniority premium.

Holmstrom (1983) designs an equilibrium analysis of long-term labor contracts with the fea-

ture that a wage seniority premium can be consistent with perfect labor mobility and the absence

of productivity advantages for senior workers. More precisely, his two-period model builds on an

insurance argument according to which workers accept a wage below their marginal productivity

at the junior stage because they are compensated by a higher contract wage at the senior stage.

Relatedly, Thomas and Worrall (1988) and Bester (1989) characterize optimal self-enforcing wage

contracts where contracted wages are serially correlated and less variable than the stochastic spot

wages. Also, Stevens (2004) demonstrates that an increasing wage-tenure profile may emerge as

an equilibrium without any productivity advantage for senior workers. In her model, contracts

with an upward-sloping experience-earning profile serve as a device to balance recruitment and
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retention incentives. These contracts reduce labor turnover and the efficiency of matching. In our

model, a wage seniority premium can arise also in the absence of a productivity advantage for

senior workers, but the mechanism is completely different. In our model competing firms apply

wage discrimination based on their ability not only to distinguish inexperienced workers from ex-

perienced ones, but also to distinguish their own senior workers from those with an employment

history with a rival.1 In an OLG model with duopoly competition we find that, in equilibrium,

firms pay a seniority premium also without any productivity advantage for senior workers. This

happens under circumstances with sufficiently weak competition (high initial adjustment cost)

in the market for junior workers combined with sufficiently intense competition (low switching

costs) in the market for experienced workers.

Our study focuses on strategic competition for human capital between firms. It is linked to

the literature on wage determination in labor markets with imperfect competition, exemplified by

Manning (2003), Bhaskar et al. (2002), Bhaskar and To (2003), and surveyed in Manning (2011) and

Booth (2014). Our model highlights switching costs as the source of employers’ market power in

the market for experienced workers, whereas horizontal differentiation generates market power

in the market for junior workers. This distinction is a central feature of the model.

Employees are often viewed as the most important asset of a firm. As far as experienced work-

ers are concerned, each employer has an incentive to induce switching by offering high poach-

ing wages to employees of rival firms while at the same time limiting the outflow of productive

workers to the competing firms with the wage directed to loyal workers as the instrument. An

employer may be particularly hurt if an experienced productive employee switches to a rival, the

mechanism of which is characterized in Burguet and Sákovics (2017). This may be particularly

true in industries that rely heavily on continuous research and development such as the high-tech

sector, where firms compete aggressively to recruit experienced high-skilled workers. Software

engineers, researchers in biotechnology, and chip designers are good examples.

1The practice whereby firms attract senior workers from rival firms with poaching salaries exceeding the salaries
paid in existing employment relationships is frequently observed for professionals such as engineers, university profes-
sors, and firm managers. The practice makes sense as the switching workers need to be compensated for the disutility
associated with switching employers. Poaching job offers are legal. In fact, as Shy and Stenbacka (Forthcoming) show,
firms have incentives to jointly sign anti-poaching agreements. However, such agreements have been considered illegal
in several recent court cases the United States.
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On the empirical side, Lazear and Moore (1984) test the deferred payment hypothesis and find

that the wage profile of employees within firms is steeper than that of independent workers who

have the same skills and perform similar tasks. Kotlikoff and Gokhale (1992) track wages of man-

agers in firms specializing in sales over a 30-year career and find that their wages lag marginal

productivity over their first 10 years and overtake productivity during the remaining 20 years. In

contrast, the wage profile of salespersons in these firms does not follow this pattern, probably be-

cause their marginal product is easily observed by examining their actual sales levels. Mendes de

Oliviera et al. (1989), Deelen (2012), and Buhai et al. (2014) are other examples of studies present-

ing empirical evidence from various countries regarding the returns to seniority in wages. Fox

(2010) provides support for the empirical significance of switching costs as a source of market

power in markets for professionals. Whereas job switching may reflect individuals moving up

a “job ladder” to higher-paying jobs, Faberman and Justiniano (2015) present evidence showing

a remarkably strong relationship between job switching and nominal wage growth that is also

procyclical.

Our analysis of wage competition conditional on workers’ employment history bears some

similarities with the literature on history-based pricing in industrial economics or marketing.2

The application of history-based competition seems to fit labor markets even better than product

markets, because employers can easily distinguish between junior workers and senior workers

as well as between their own workers and those of rivals based on workers’ resumes, reference

letters, and other similar types of evidence. In contrast, in product markets sophisticated con-

sumers can make customer recognition impossible or costly for firms, thereby making it difficult

to implement competitive strategies with history-based pricing.

This article is organized as follows. Section 2 constructs an OLG model of wage competition

with job switching. Section 3 solves for the equilibrium wage differentials between senior and

junior workers and equilibrium employers’ profits. Section 4 analyzes the effects of the intensities

of competition in the labor markets for junior and senior workers on the wage seniority premium.

Section 5 outlines an alternative formulation without initial worker adjustment costs. Section 6

2This literature includes, for example, Chen (1997), Fudenberg and Tirole (2000), Esteves (2010), Gehrig et al. (2011),
and surveyed in Fudenberg and Villas-Boas (2007) and Esteves (2009).
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summarizes the results.

2 An OLG model of employment, job switching, and wage differenti-
ation

Consider an industry with two firms (employers) labeled as A and B. Let Nt > 0 denote the

number of young workers entering this industry in period t, t = 1, 2, 3, . . .. In each period t =

1, 2, 3, . . ., the labor force relevant for the two firms consists of two categories: young workers

(generation t) entering the labor force in period t and experienced workers (generation t− 1) who

have established an employment relationship with either employer A or employer B in period t−

1. We refer to young entering workers as junior workers and old experienced workers as senior

workers.

The analysis focuses on industries with excess demand for professional workers with spe-

cialized human capital and skills. In particular, firms compete to recruit junior as well as senior

workers. In order to induce workers presently employed by the rival to switch, the firm has to

design sufficiently attractive wage offers.

We consider an OLG model of workers. Each worker has an employment horizon covering

two-periods: the phase as a junior worker and that as a senior worker with experience. The

fraction δ (0 < δ < 1) of workers drop out of the labor force before reaching the experienced stage.

The parameter δ allows us to characterize how the probability of reaching the senior stage affects

the equilibrium wage at the junior stage. Therefore, out of Nt junior workers in period t, only a

fraction 1 − δ survives to reach the experienced career stage in period t + 1. At the senior stage,

workers may continue with their present employer or switch to the competing firm.

We assume that the population of junior workers grows at the rate γ (declines, if negative).

Formally, for any given initial population of junior workers in period t = 0 denoted by N0 > 0,

the total population of workers in period t (t = 1, 2, ....) is given by Nt+ (1− δ)Nt−1 = N0(1 +γ)t+

N0(1 + γ)t−1(1− δ).

Each worker supplies exactly one unit of labor. The workers are assumed to be homogeneous

within the generation. More precisely, a junior (young) worker generates dollar revenue equal
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to Ry > 0, whereas a senior (experienced) worker generates Re > 0.3 We refer to the amount

of revenue a worker generates as the worker’s productivity. At this stage we do not impose any

assumption regarding any potential productivity premium associated with seniority. Formally,

we allow for Re ≥ Ry (senior workers are more productive) as well as Re < Ry (junior workers

are more productive).4 The difference between the two productivities is define by ∆R = Re −Ry.

We assume that each firm can distinguish between its own experienced workers and those of

the rival. Therefore, the firm can separate wage offers targeting an experienced worker with an

employment relationship with the rival from wage offers to its own experienced workers. Fur-

thermore, the firms can distinguish between junior workers (who are inexperienced) and senior

workers (who are experienced). This seems to be a very innocent assumption, because firms can

typically make such an inference directly from workers’ resumes, reference letters, and other avail-

able evidence. Under these circumstances, in each period t, firms A and B compete with wages

targeted to three separate segments of the worker population:

• Wages for junior (young) workers with no experience, denoted by yAt and yBt (y refers to

Young workers).

• Wages for experienced workers with an existing employment relationship, denoted by xAt

and xBt (x refers to loyal eXperienced workers).

• Poaching wages for experienced switching workers with an employment relationship with

the rival, denoted by zAt and zBt .

Firms and workers operate with the time discount factor ρ, where 0 < ρ < 1. We make the

following assumption.

ASSUMPTION 1. The junior workers’ population growth rate γ satisfies γ > −1 and is bounded relative

to the time discount factor ρ. Formally, ρ(1 + γ) < 1.

Assumption 1 is conventional and it ensures that the sum of each firm’s discounted stream of

3In this respect our study differs from models with heterogeneous workers differentiated by their idiosyncratic
productivity. In such models, firms invest in screening of individual workers in order to target their employment
offers to productive workers, meaning that high-ability workers would be overrepresented in the pool of switching
workers (see, for example, Lazear (1986) and Shankar and Ghosh (2013)). Waldman (1984) focuses on a configuration
of asymmetric information such that the current employers know the ability of their workers, whereas rivals make use
of the worker’s job assignment as an imprecise signal of ability.

4Flabbi and Ichino (2001) provide a detailed empirical study of the effects of seniority on productivity.

6



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

profits converges to a finite value.

There are strong reasons for applying an OLG model rather than a two-period model. In all

periods young and old workers compete to produce the same output, and the wages of young

workers are set in anticipation of the future strategic benefit associated with the fact that locked-in

experienced workers will be paid lower wages relative to poached experienced workers. In such

a framework, the OLG formulation facilitates the characterization of equilibrium wages under

circumstances where young and old workers co-exist in each period. In particular, we can assess

the relative strengths of the incentives to acquire employment relationships with young workers

against the incentives to exploit the switching cost protection associated with locked-in experi-

enced workers. Such an assessment can be conducted from the perspective of a labor force which

grows or declines over time. Further, the analysis is conducted with employers who operate with

an infinite horizon as opposed to an arbitrarily-imposed finite horizon with a terminal period.

2.1 Switching costs of experienced workers and labor mobility

Contingent on the inherited employment relationships, surviving workers who reach the expe-

rienced stage can choose to remain loyal to their initial employer or to switch to the competing

employer. Switching is costly to workers.5 For workers with an employment relationship with

firm i, switching costs are heterogeneous as follows: Let s be uniformly distributed on the unit in-

terval [0, 1]. Then, the switching cost of a worker indexed by s who is switching from employer i

to j is σs, where i, j = A,B and i 6= j.

The parameter σ > 0 serves as a key component of our analysis of labor mobility of experi-

enced (senior) workers as it measures two frictions in this labor market segment:

Magnitude effect : σ measures the overall magnitude of experienced workers’ cost of switching

employers. An increase (decrease) in σ raises (lowers) the switching costs of all experienced

workers indexed by s ∈ (0, 1] by the same factor. In particular, σ = 0 (ruled out) would mean

that all experienced workers could move without cost from one employer to another.

5Burguet et al. (2002) characterize contractual switching costs via quitting fees and show that quitting fees are useful
only when workers’ performance is public information. In contrast, our paper does not analyze the contractual sources
of switching costs, but focuses on the disutility faced by a switching employee such as moving expenses or effort
required to adjust to a new professional environment.
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Heterogeneity effect : σ measures the heterogeneity of the switching costs in the sense that high

values of σ generate higher switching cost differentiation across all experienced workers

indexed on s ∈ [0, 1].

Because the two effects operate simultaneously and in the same direction, we may refer to either

one when we interpret our results. We will subsequently refer to both effects jointly as the switch-

ing cost effect. As we show later on, an increase in σ results in weaker (softer) wage competition

among employers in the segment of experienced workers by making it more costly for experi-

enced workers to switch employers. The following restrictions on the parameter σ are needed to

obtain nonnegative equilibrium wages.

ASSUMPTION 2. The switching cost parameter σ is bounded relative to worker productivities.

Formally, σ < 3Re/2.

As shown in (9) below, if Assumption 2 is reversed, high switching costs weaken wage competi-

tion in the market for senior workers so that equilibrium wages drop to zero in that segment.

A worker s of generation t − 1, initially employed by firm i and continuing to work for the

same firm in period t, is paid xit. Alternatively, if the worker accepts an offer from firm j, the

net-of-switching-cost pay becomes zjt − σs. Therefore, a worker, denoted by sA, who was initially

employed by firm A and is now indifferent between staying loyal to firm A and switching to

firm B, is determined by the equation xAt = zBt − σsA. Similarly, a worker who was initially

employed by firm B and is now indifferent between staying loyal to firm B and switching to

firm A, denoted by sB , is determined from xBt = zAt − σsB . Hence,

sAt =
zBt − xAt

σ
and sBt =

zAt − xBt
σ

. (1)

Each experienced worker has an informational advantage regarding the idiosyncratic switch-

ing cost, which is known to the worker prior to deciding whether to stay loyal in the present

employment relationship or accept a poaching offer from the rival. The firms know only the dis-

tribution of workers’ switching costs and therefore cannot set worker-specific wages to achieve

completely individualized wages, which rules out perfect wage discrimination.
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2.2 Choice of employer by junior workers

Each of the Nt entering workers bears adjustment costs αaA or αaB for accepting initial employ-

ment with employer A or employer B, respectively, where aA ∈ [0, 1
2 ] and aB ∈ [0, 1

2 ]. The differ-

ence ∆a = (aA − aB) is assumed to be uniformly distributed on the unit interval
[
−1

2 ,
1
2

]
. This

difference can be interpreted as an initial general preference towards one of the employers. It

may stem from personal acquaintance with existing employees, location preferences, or promo-

tion expectations. The worker preferences captured by α∆a = α(aA − aB) could be the result

of investments made by the firms in order to acquire goodwill among junior professionals at the

stage of entering the labor market.6

The parameter α > 0, that multiplies the individual worker-specific adjustment costs for ac-

cepting initial employment with firmA (aA) or firmB (aB), measures the intensity of junior work-

ers’ adjustment costs. This parameter captures the degree of labor market monopsony power of

the two employers in the market for junior workers. Higher values of α correspond to weaker

competition, whereas lower values imply more intense competition in this market segment. The

population of junior workers includes the newly graduated professionals without relevant expe-

rience, for which the parameter α could capture how general or flexible the education is. A more

general or flexible education would mean a lower adjustment cost α. It should be emphasized

that the adjustment costs captured by α do not apply for switching employees with experience.

For experienced workers the switching costs include also any potential adjustment costs.

Firms are assumed to treat the adjustment costs borne by young workers as independent in a

stochastic sense of the subsequent switching costs at old age. Thus, at the time of initial hiring of

an entering worker, the employer does not not know the future realization of the worker-specific

switching costs at the experienced stage. Employers only know the general distributions of new

workers’ initial adjustment costs and experienced workers’ switching costs, but view the two dis-

tributions as independent.7

6For example, in Finland an annual goodwill ranking is published. It shows how graduating professionals (such as
students graduating from engineering and business schools) rank the major firms as potential employers.

7The adjustment costs ∆a are defined specifically with respect to firms A and B. That is, each potential worker
has a preference towards a specific employer relative to the other employer. In contrast, the switching cost index s
is completely independent of the firm in which worker s is employed. That is, the switching cost is σs regardless of
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A junior (young) worker, entering the labor market in period t, observes the period t wage

offers yAt and yBt directed to junior workers. Further, such a worker can correctly anticipate the

wages to be paid to experienced workers in the subsequent period t + 1. The lifetime utility of a

newly-entering young worker, who is indexed by aA, aB ∈ [0, 1
2 ] and s ∈ [0, 1] and accepts initial

employment with firm i, is assumed to take the form

U it (a
A, aB, s) = yit − αai︸ ︷︷ ︸

utility when young

+ ρ(1− δ)
{
xit+1 if continues to work for firm i

zjt+1 − σs switches to work for firm j,
︸ ︷︷ ︸

discounted utility when old

(2)

for each firm i, j = A,B, i 6= j. As we explain below, (2) assumes that workers have rational ex-

pectations (perfect foresight) in the sense that they take firms’ recruitment strategies into account

while being able to predict labor market equilibrium wages one period in advance. Because there

is a continuum of old and young workers in each period, a worker’s choice of employment (A or

B) cannot affect equilibrium wages or the strategies set by these employers.

The lifetime utility (2) of generation t workers is composed of the sum of two period-specific

utilities: ut,t (utility when young) and ρ(1− δ)ut,t+1 (utility when old). The utility when young is

the difference between the junior wage yit paid by firm i less initial adjustment cost αai. The utility

when old is either the period t + 1 wage xit+1 paid by firm i to its retained experienced workers

or the poaching wage zjt+1 paid by the competing firm to switching workers less switching costs

σs. The second-period utility when old is discounted by ρ and 1− δ because a fraction δ of junior

workers drops out of the labor market before reaching the senior stage. The utility of an initial old

worker at t = 1 (generation t = 0) is either xi1 (if retained by i) or zj1 − σs (if switching to j).

The following restriction on the parameter α ensures that newly-entering workers earn a non-

negative wage in equilibrium.

ASSUMPTION 3. The new worker adjustment cost parameter α is bounded relative to the productivity of

a newly-hired worker. Formally, α < 2 [3Ry + ρσ(1− δ)] /3.

As shown in (13) below, if Assumption 3 is reversed, high adjustment costs weaken wage compe-

tition in the market for junior workers so that equilibrium wages drop to zero in that segment.

whether the worker is initially employed with firm A or with firm B.

10
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In view of the utility function (2), for a given period t wage structure yit and for anticipated

period t + 1 experienced-stage wages xit+1 and zit+1, for each employer i = A,B, junior workers

who are indifferent between taking initial employment with firm A and B are determined by

yAt − αaA + ρ(1− δ)uAt,t+1(·) = yBt − αaB + ρ(1− δ)uBt,t+1(·),

hence, define ∆̂at =
1

α

{
yAt − yBt + ρ(1− δ)

[
uAt,t+1(·)− uBt,t+1(·)

]}
. (3)

In (3), the difference in period t + 1 utilities uAt,t+1(·) − uBt,t+1(·) depends on period t + 1 wages to

be paid to experienced workers in t+ 1. Rational workers are able to predict these wages.

Equation (3) implies that junior workers with relative adjustment costs in the range (aA−aB) ∈

[−1
2 , ∆̂at] choose firmA for their initial employment, whereas those with relative adjustment costs

in the range (aA − aB) ∈ (∆̂at,
1
2 ] choose initially to work for firm B.

2.3 Competition in wages

Let nAt and nBt denote the number of junior workers employed by firmsA andB in period t, where

nAt +nBt = Nt under full employment. In view of (3), the junior workers are allocated between the

two firms according to

nAt =

(
1

2
+ ∆̂at

)
Nt and nBt =

(
1

2
− ∆̂at

)
Nt. (4)

Next, let mA
t and mB

t denote the hiring levels of experienced workers by firms A and B in

period t. With full employment among experienced workers, mA
t + mB

t = (1 − δ)Nt−1, which is

the total number of junior workers who reach the stage of experienced workers. In view of the

thresholds (1), the period t employment level of experienced workers by firm i is given by

mi
t =

experienced loyal workers︷ ︸︸ ︷
(1− sit)(1− δ)nit−1 +

experienced poached workers︷ ︸︸ ︷
sjt (1− δ)(Nt−1 − nit−1)

=

(
1− zjt − xit

σ

)
(1− δ)nit−1 +

zit − xjt
σ

(1− δ)(Nt−1 − nit−1), (5)

for firm i, j = A,B and i 6= j. According to (5), the period t employment of experienced workers
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by each firm depends on both firms’ employment levels in t − 1 and on the wages paid by both

firms. Observe that in each period t, firm i has an established workforce of (1 − δ)nit−1 workers

from the previous period after the fraction δ has dropped out of the labor force. Some of these sur-

viving workers (those with low switching costs) switch to the competing firm, whereas additional

workers are recruited from the pool of (1 − δ)njt−1 surviving workers who worked for the rival j

in t− 1.

In each period t = 1, 2, 3, . . ., each firm sets three wages that can be written as three-dimensional

vectors wAt = (yAt , x
A
t , z

A
t ) and wBt = (yBt , x

B
t , z

B
t ). The first component is the wage paid to junior

(young) workers. The second component is the wage paid to retained experienced workers, and

the third component is the poaching wage offer made to experienced workers previously em-

ployed with the rival firm.

With labor as the only production factor, a firm’s cost function is determined by its total labor

cost. The period t profit of firm i is therefore given by

πit(w
i
t, w

j
t ) =

junior workers︷ ︸︸ ︷
nit(R

y − yit) +

retained experienced workers’ profit︷ ︸︸ ︷
(1− sit)(1− δ)nit−1(Re − xtt) +

poached experienced workers’ profit︷ ︸︸ ︷
sjt (1− δ)(Nt−1 − nit−1)(Re − zit), (6)

where sit and nit are given in (1), (3), and (4) as functions of wages, for each firm i, j = A,B, i 6= j.

The first term in (6) captures the profit generated by junior workers, where Ry − yit is the

difference between the revenue generated by a young worker and the wage cost of such a worker.

The second term is the profit from experienced workers retained by firm i for the second period,

taking into account that a fraction δ of experienced workers drop out of the labor force. The last

term is the profit from experienced workers who switch from firm j.

The state variable in each period t is the number of inherited relationships nAt−1 and nBt−1

of experienced workers where nAt−1 + nBt−1 = Nt−1. The vector with three wages wit(n
i
t−1) =

(
yit(n

i
t−1), xit(n

i
t−1), zit(n

i
t−1)

)
forms the strategic variables of each firm i = A,B as functions of the

state variable nit−1. In each period τ , each firm i takes wjt as given, and determines its three wages

to maximize the present value of its current and future profit

Πi
τ =

∞∑

t=τ

ρt−τπit(w
i
t, w

j
t ), i = A,B and τ = 1, 2, 3 . . . , (7)
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where πit is specified in (6).

We apply the simultaneous-move Markov Perfect Equilibrium (MPE) developed in Maskin

and Tirole (1988) as the equilibrium concept for this model. A Markov strategy wit(n
i
t−1) is a

mapping from a one-period history with inherited employment relationships nit−1 to the three-

dimensional vector of wages determined in period t. This vector specifies the wage for junior

workers, yit, the wage for experienced retained workers, xit, and for poached experienced workers,

zit. Each firm takes the other firm’s wage strategy as given and chooses its own strategy function in

order to maximize the present value of the sum of current and future profit (7) . A pair of Markov

wage strategies
〈
ŵAt (nAt−1), ŵBt (nBt−1)

〉
is a MPE if and only if in each period t = 1, 2, 3 . . .,

Πi
t

〈
ŵit(n

i
t−1), ŵjt (n

j
t−1)

〉
≥ Πi

t

〈
wit(n

i
t−1), ŵjt (n

j
t−1)

〉
, i, j = A,B, i 6= j, (8)

for all possible deviations wit(n
i
t−1) and all inherited worker relationships nit−1 with nit−1 +njt−1 =

Nt−1.8

Our analysis explores the effects of the intensity of labor market competition on wage setting.

In particular, we ask: Is there is a wage premium for experience, and, if so, which factors determine

the wage seniority premium? We make use of the following terminology.

DEFINITION 1. We say that competition is enhanced or intensified

(a) in the labor market for junior workers if α decreases, and

(b) in the labor market for experienced workers if σ decreases.

The parameter α measures the intensity of adjustment costs of junior workers. High (low) values

of α capture strong (weak) monopsony power for the employers in this labor market segment. The

segment with junior workers converges to the perfectly competitive outcome as the parameter α

approaches zero. Intuitively, the parameter α can be seen as a measure of horizontal differentiation

across the employers in the segment for junior workers. In the segment for experienced workers
8The advantage of analyzing a MPE is that it rules out the possibility of long-term wage collusion among firms.

Villas-Boas (1999) applies a similar equilibrium concept in his analysis of dynamic product market competition with
customer recognition. However, in his overlapping generations model, firms compete with only two prices, because
they cannot distinguish entering consumers from consumers with an inherited customer relationship with the rival.
Within the framework of our labor market application it makes sense to assume that firms can distinguish between ju-
nior workers and senior workers with an employment history with the rival, thereby expanding the number of decision
variables in each period from two to three.
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employers’ monopsony market power in this market segment is enhanced (weakened) with an

increase (decrease) in the parameter σ. Intuitively, industries where experience yields highly firm-

specific human capital tend to be characterized by high switching costs (high value of σ).

3 Equilibrium wages and profits

We now solve for the equilibrium wage strategies wit(n
i
t−1) =

(
yit(n

i
t−1), xit(n

i
t−1), zit(n

i
t−1)

)
and the

associated equilibrium profits that constitute the unique MPE according to (8).

3.1 Equilibrium wages

The period t profit functions (6) and (7) together with the OLG structure of the model imply that

the wages paid to experienced workers (xit and zit) have no consequences for future wage deci-

sions, because experienced workers exit the labor market at the end of the period. Therefore,

for any given state nit−1, firms’ profits as functions of wages paid to experienced workers define

one-period profit-maximization problems. These optimization problems yield the following equi-

librium wages paid to experienced workers.

Result 1. In every period t = 1, 2, 3, . . ., the unique equilibrium wages paid to experienced retained and

poached workers, respectively, are

xAt = xBt = Re − 2σ

3
and zAt = zBt = Re − σ

3
. (9)

Assumption 2 implies that the above wages are nonnegative. A formal derivation of Result 1 is

given in Appendix A and the characterization is given in the following corollary.

Corollary 1. (a) All experienced workers benefit from improved productivity. Formally, xit as well as zit

are strictly increasing functions of Re.

(b) Wages paid to retained and poached workers decline with switching costs. Formally, xit as well as zit are

strictly decreasing functions of σ.

(c) There is a wage premium for switching experienced workers over non-switching retained experienced

workers. This wage premium increases with relaxed competition for experienced workers among em-
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ployers (employers possess higher market power). Formally, zit > xit. Also, zit−xit is a strictly increasing

function of σ.

Corollary 1(a) follows directly from (9) which shows that any increase in revenue generated by an

experienced worker is transferred dollar-by-dollar to the workers’ wages. Corollary 1(b) demon-

strates how an increase in experienced workers’ switching costs enhances employers’ monopsony

market power. The associated relaxed competition is reflected in lower equilibrium wages, and

this effect is stronger for workers who are retained by the firms. Corollary 1(c) shows that it is

costly to poach workers from the rival, because the switching workers must be compensated for

their disutility of switching. Furthermore, the wage premium in favor of switching workers is

strictly increasing with the switching cost parameter σ.

Result 1 significantly simplifies the period t profit function (6). Substituting the equilibrium

wages (9) into the switching cost thresholds (1) yields the switching cost thresholds sAt = sBt = 1/3,

meaning that the proportion 1/3 of experienced workers terminate their inherited employment

relationship and switch to the rival.

Substituting the experienced workers’ equilibrium wages (9) into (6) yields

πit(y
i
t, y

j
t ) =

newly-entering workers︷ ︸︸ ︷
nit(R

y − yit) +

retained experienced workers︷ ︸︸ ︷
4

9
(1− δ)nit−1σ +

poached experienced workers︷ ︸︸ ︷
1

9
(1− δ)(Nt−1 − nit−1)σ, (10)

where nit are functions of period t wages paid to junior workers (yAt and yBt ) jointly determined

by (3) and (4). Substituting (10) into (7), using (3) and (4), firm i’s profit maximization problem is

reduced to choosing a wage strategy yiτ (niτ−1), τ = 1, 2, 3 . . ., to maximize

Πi
τ =

∞∑

t=τ

ρt−τπit(y
i
t, y

j
t ) =

∞∑

t=τ

ρt−τ
[(

yit − yjt
α

+
1

2

)
Nt(R

y − yit)

+
4

9
(1− δ)

(
yit−1 − yjt−1

α
+

1

2

)
Nt−1σ +

1

9
(1− δ)

(
yjt−1 − yit−1

α
+

1

2

)
Nt−1σ

]
, (11)

for i = A,B and τ = 1, 2, 3 . . .. Note that for the initial period τ = 1, the last term on the last line

should be replaced with (1−δ)ni0σ/9, where ni0 is firm i’s number of experienced workers with ex-

ogenously given employment relationships inherited from period t = 0. Also, nit was substituted
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from (4) and ∆̂at from (3), observing that the difference between the second-period subutilities

uAt,t+1(·)− uBt,t+1(·) = 0 when evaluated at the symmetric equilibrium wages of experienced work-

ers derived in (9).

The last two terms inside the brackets in (11) highlight the dynamic nature of the hiring pro-

cess. By setting the wages for new workers yit, firms determine their period t market share among

the Nt junior workers. This market share defines the employment relationships which determine

the boundary conditions of the competition for experienced workers in period t+1. Formally, this

dynamics can be observed from the last two terms in (11) by substituting t+1 for t, thereby making

current wages yit appear in a subsequent period during the workers’ senior phase of employment

(to be further discounted by the time discount factor ρ and the survival rate 1− δ).

Differentiating (11) with respect to yit for all t = 1, 2, 3 . . . yields the Euler equations

0 =
∂Πi

τ

∂yit
=
ρt−τNt

6α

[
6Ry − 12yit + 6yjt − 3α− 2ρ(1− δ)σ

]
, (12)

which determine the equilibrium wages paid to junior workers

yAt = yBt = Ry +
ρ(1− δ)σ

3
− α

2
, (13)

for each period t = 1, 2, 3, . . .. Assumption 3 ensures that the above equilibrium wages are non-

negative. This leads to the following conclusions.

Result 2. Wages paid to junior workers:

(a) Increase with productivity of junior workers. Formally, ∂yit
∂Ry > 0.

(b) Decrease with relaxed competition in the labor market for junior workers. Formally, ∂y
i
t

∂α < 0.

(c) Increase with relaxed competition in the labor market for experienced workers. Formally, ∂y
i
t

∂σ > 0.

(d) Decrease with the fraction of workers who fail to reach the senior stage. Formally, ∂y
i
t

∂δ < 0.

(e) Increase with the time discount factor. Formally, ∂y
i
t

∂ρ > 0.

Result 2(a) reveals that junior workers benefit from generating higher revenue for their employers.

Result 2(b) states that an increase in the adjustment costs of junior workers enhances employers’

monopsony power in this segment, thereby reducing the equilibrium wages of junior workers.
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In contrast, Result 2(c) reveals a most interesting dynamic interaction between the markets for

junior and senior workers. Whereas Result 1(b) states that wages of experienced workers fall, as

expected, with an increase in the magnitude of the switching cost σ, Result 2(c) shows that the

effect on wages paid to junior workers goes in the opposite direction. The reason is that a decrease

in wages paid to experienced workers increases the lifetime profitability of acquiring a worker

and therefore intensifies competition among firms to acquire junior workers. For the same reason,

Result 2(d) demonstrates that wages for junior workers decline when the fraction of workers who

drop out at the senior stage increases. Also, under such circumstances, the discounted total value

of a recruitment at the junior level is reduced. Result 2(e) shows that an increase in the lifetime

profitability of a worker stemming from a higher discount factor benefits junior workers because

it increases the net present value of the revenues generated by a worker hired at the junior level.

3.2 Average wage analysis

Corollary 1(b) and Result 2(c) show that an increase in the magnitude of the switching cost σ affects

junior workers in a direction opposite to that of senior workers. Our OLG model facilitates the

evaluation of the relative magnitudes of these opposite effects on average wage in a steady state

equilibrium. This evaluation is conducted with a calculation based on a weighted average of the

equilibrium wages (9) and (13), denoted by w̃, where the weights are the equilibrium proportions

of junior workers, loyal experienced workers, and switching experienced workers, respectively.

This calculation is reported in Appendix B. Thus, we can draw the following conclusion.

Result 3. In each period, higher switching costs (relaxed competition) in the market for experienced expe-

rienced workers reduce the weighted average wage. Formally,

∂w̃

∂σ
=

(1− δ)[3ρ(1 + γ)− 5]

9 [(1− δ) + (1 + γ)]
< 0. (14)

In light of Result 3 we can conclude that the wage-reducing effect of switching costs on ex-

perienced workers is stronger than the wage-increasing effect on junior workers, whereby higher

switching costs make it more valuable to build up employment relationships with young workers.

This is an interesting result, because it is a priori by no means clear whether the incentives to ex-

ploit experienced workers in employment relationships protected by switching costs (harvesting)
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fall short of or exceed the incentives to establish (investment) such relationships. Result 3 implies

that the harvesting effects dominate the investment effects.9

It should be emphasized that the OLG framework makes it possible to evaluate the relative

strengths of the investment and harvesting incentives from the perspective of a population which

evolves of time and which in each period consists of junior as well as senior workers. Such an

analysis with simultaneous presence of young and old generations cannot be conducted within

the framework of a two-period model.

3.3 Equilibrium profits

Our analysis so far holds for any given initial distribution of experienced workers between the

two firms with nA0 + nB0 = N0. In general, from the perspective taken in period t = 1, each firm’s

present value of profits could be written as the sum of the profits generated in period t = 1, given

the inherited experienced generation t = 0 workers nA0 and nB0 , and the present value of all profits

generated by subsequent generations τ = 1, 2, 3, . . . of workers.

In order to highlight the main implications of our model in a transparent way, we now pro-

ceed directly to computing the equilibrium profit in a steady state, assuming that the labor markets

were at the steady state prior to period t = 1 when our analysis begins. Substituting the equilib-

rium wages (13) into (11) yields the steady-state period t = 1 equilibrium discounted stream of

profits of firm i = A,B

Πi
1 =

9α(1 + γ) + 2σ(1− δ) [5− 3ρ(1 + γ)]

36 [1− ρ(1 + γ)]
N0. (15)

This profit is strictly positive and finite by Assumption 1.

The equilibrium profit (15) increases with the initial labor forceN0 and the labor market growth

rate γ. Because the equilibrium profit is a strictly decreasing function of the equilibrium wages,

the comparative statics analysis of how the equilibrium profit (15) changes with the parameters of

the model follows exactly the analysis of the equilibrium wages given in Result 1 (senior workers)

and Result 2 (junior workers). Nevertheless, the effects on profits of the intensity of competition

9For an insightful general discussion of the tradeoff between harvesting effects and investment effects in dynamic
models with switching costs, see Cabral (2016).
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in the market for experienced workers (σ) are particularly interesting. In light of Result 1(b) and

Result 2(c), an increase in the switching costs of experienced workers has wage effects going in

different directions, depending on whether we focus on the market for junior or senior workers.

The following result reveals that the effects on the market for senior workers dominates.

Result 4. The equilibrium present value of profits increases in response to higher switching costs (relaxed

competition) in the market for experienced workers. Formally, ∂Πi
1

∂σ > 0.

Furthermore, from (15) we can also infer another remarkable feature of the model. Namely, the

productivity of a worker, captured by the revenue generated at the junior career stage (Ry) and

that at the senior career stage (Re), has no effect on the equilibrium profit. This property follows

from the equilibrium wages (9) and (13) showing that an increase in the revenue generated by

each type of worker is fully transferred to workers in the form of higher wages regardless of the

prevailing degrees of labor market competition as captured by the parameters α and σ.

4 Wage seniority and labor market competition

In this section we explore the effects of acquired experience on wages and refers to this as the

effects of wage seniority. We focus on the following questions: Which factors determine whether

there is a seniority wage premium, and what is the potential magnitude of that premium? And,

in particular, how does the seniority wage premium depend on the intensity of competition in the

markets for junior and senior workers?

The analysis focuses on two different labor market segments with different degrees of compe-

tition. First, the market for young (junior) workers where the degree of employers’ monopsony

market power is measured by the intensity of adjustment costs α of newly-hired workers. Second,

the market for experienced (senior) workers where the degree of employers’ market power is mea-

sured by the intensity of switching costs σ borne by experienced workers who switch employers.

In order to examine the effects of worker experience on the magnitude of wage seniority (if

any), a comparison of wages paid to experienced workers (9) with wages paid to junior workers
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(13) reveals that

xit ≥ yit iff α ≥ αx def
=

2σ[2 + (1− δ)ρ]

3
− 2∆R and

zit ≥ yit iff α ≥ αz def
=

2σ[1 + (1− δ)ρ]

3
− 2∆R. (16)

The relationship thresholds characterized in (16) are plotted in Figure 1 .

6

-

?
−2∆R

0 σ

α
αx(σ)

αz(σ)

yρ ↑

w
δ ↑

yρ ↑
w
δ ↑

xit < yit

zit > yit

xit < yit

zit < yit

Region I

Region II

Region III

xit > yit

zit > yit

Figure 1: Wage seniority premium as a function of the degrees of competition in the labor market segment
for junior and senior workers. Notes: Lower values of α (σ) correspond to more intense competi-
tion in the market for junior (senior) workers. Arrows indicate line tilting caused by increases in
the exogenous parameters ρ and δ.

Note that for the sake of illustration only, Figure 1 is drawn for the case where experienced

workers are more productive than junior workers, ∆R = Re − Ry > 0. Assuming otherwise

would push the vertical intercept into the positive quadrant without changing the slopes and

without eliminating any of the three regions.

Figure 1 and the relationships (16) yield the following results.

Result 5. The seniority wage premium depends on the relative degrees of competition in the markets for

junior and senior workers as well as on the productivity of senior workers compared with junior workers.

(a) With sufficiently weak competition in the market for junior workers relative to that in the market for

experienced workers (Region I), there is a wage seniority premium for switching experienced as well as

loyal experienced workers. Formally, zit > xit ≥ yit when α ≥ αx given in (16).

20



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

(b) With sufficiently intense competition in the market for junior workers relative to that in the market for

experienced workers (Region III), there is no wage seniority premium. On the contrary, under such

circumstances there is a wage premium for junior workers. Formally, yit ≥ zit > xit when α ≥ αz given

in (16).

(c) For an intermediate range with respect to the intensity of competition in the market for junior workers

relative to that in the market for senior workers (Region II), loyal experienced workers earn less than

junior workers, whereas switching experienced workers earn more than junior workers. Formally, for

every given σ > 0, if α ∈ (αz, αx) then xit < yit whereas zit > yit.

(d) An increase in workers’ dropout rate δ or in the relative productivity of experienced workers ∆R,

expand the range of competition parameters (σ, α) such that there is a wage seniority premium. This

range shrinks with an increase in the time discount factor ρ.

Result 5 characterizes the existence as well as magnitude of wage seniority premia as a function

of the competition intensities in the markets for junior and senior workers. Put simply, according

to Result 5 sufficiently weak (strong) competition in the market for junior workers relative to that

in the market for senior workers implies that there is a wage seniority premium (no seniority pre-

mium). And, for an intermediate range of competition intensity in the market for junior workers

relative to that for senior workers, there is a mixed picture such that the wage for junior workers

is between the wage for switching senior workers and that for loyal senior workers. These three

regions are illustrated in Figure 1.

In particular, as Result 5(b) displays, our model predicts the absence of a wage seniority pre-

mium in sectors that combine sufficiently high firm-specific human capital (high σ) and suffi-

ciently low adjustment costs (low α) for workers entering the labor force in the same sector. For

the pool of newly entering workers who are recent graduates of professional programs, low val-

ues of α could also be interpreted as sufficiently low adjustment costs resulting from more flexible

and general education provided by these educational institutions.

Result 5(d) follows from Results 2(d)-(e) showing a reduction in wages paid to junior workers

when more workers drop out of the labor force after their first period and when future profits

become less important. In both cases, the lifetime profitability of a new worker diminishes relative
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to experienced workers.

Result 5(d) is also shown on Figure 1. As ρ increases, the lines αx and αz both tilt to the

left, thereby reducing the parameter range with a seniority wage advantage. The opposite occurs

when δ increases. When ∆R increases, the vertical intercept shifts downward, which expands the

parameter range with a seniority wage premium.

As the introduction made clear, the academic literature focuses mainly on the productivity gap

between senior and junior workers or on sorting-based or incentive-based models as the central

explanations for the wage seniority premium. Our analysis complements these insights by high-

lighting how the intensities of competition in the markets for junior and senior workers constitute

additional factors that explain the seniority wage premium. Our model also yields insights re-

garding the relationship between the productivity gap and the seniority wage premium. We have

shown that the gap between wages paid to senior and junior workers increases as a function of

the difference in productivities between senior and junior workers (∆R).

The following result shows that a positive wage seniority premium may emerge as an equi-

librium even under circumstances where experienced workers do not exhibit any productivity

advantage over junior workers.

Result 6. There may be a wage seniority premium even if the senior workers are less productive than the

junior ones.

Result 6 can be verified from Figure 1. Assuming that experienced workers are less productive so

that ∆R < 0 implies that the vertical intercept shifts to the positive quadrant with no change in

slopes. Under such circumstances Regions I and II, reflecting seniority wage premia (α > αx(σ)

and α > αz(σ)), do not vanish. In particular, both lines start at the origin when ∆R = 0 reflecting

a situation where productivity remains constant over workers’ lifetime.

Result 6 raises the possibility that some industries pay higher wages to senior experienced

workers who are less productive than junior workers as measured by revenue per worker. There-

fore, in these industries, the relative degrees of employers’ market monopsony power dominates

the differences in worker productivity. As Result 5 makes clear, this emerges for combinations

with limited switching costs in the market for experienced workers and sufficiently strong hori-
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zontal differentiation in the preferences of young newly-entering workers.

We conclude this section with the following question: Suppose that the empirical researcher is

able to collect wage data according to workers’ tenure and seniority, but is not able to infer from

the data which experienced workers were poached from a competing employer, and which have

been working with the same employer throughout their lifetime. Such survey data would proba-

bly yield a statistic on the average wage of experienced workers instead of two wages separated

by whether a worker has switched or remained loyal. Therefore, the average period t wage of

experienced workers at firm i can be defined as

eit = (1− sit)xit︸ ︷︷ ︸
loyal

+ sjtz
i
t︸︷︷︸

switching

= Re − 5σ

9
, (17)

where sit was substituted from (1) and xit and zit from (9).

In order to examine the effects of experience on average wage seniority, a comparison of the

average wage paid to experienced workers (17) with wages paid to junior workers (13) reveals that

eit ≥ yit iff α ≥ αe =
2σ[5 + 3(1− δ)ρ]

9
− 2∆R. (18)

Comparing the thresholds αx and αz in (16) with αe in (18) reveals that αz < αe < αx, which

can be plotted as a ray originating also from −2∆R in Figure 1 and extending in between the two

plotted threshold rays αx and αz . Therefore, applying Result 5 to the case of average wage of

experienced workers yields

Result 7. For every degree of competition in the market for experienced workers σ, there exists a threshold

degree of competition in the market for junior workers αe(σ), defined in (17), such that average wage

seniority premium prevails whenever α > αe. This threshold satisfies αz < αe < αx.

5 Alternative formulation: No initial worker adjustment costs

This section presents selected elements of an alternative model in which newly-entering workers

do not bear any adjustment cost. The idea is to outline an example rather than to present a com-

plete alternative model. Formally, let α = 0. To simplify, assume a labor force of constant size
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(γ = 0) so that Nt = N for all t, and constant labor productivities so that Ry = Re = R. In ad-

dition, let Ft denote the period t fixed operation cost of each firm. This fixed cost is independent

of the hiring level, and it is constant over time Ft = F ≥ 0 for all t = 1, 2, . . .. The parameter F

replaces α as a decisive variable determining whether there will be a wage seniority premium or

not.

Because all junior workers are identical there may not exist a wage equilibrium in pure strate-

gies such that all young workers earn the same wage and such that they are equally split be-

tween the two firms. However, instead of presenting a complete analysis of the mixed strategy

equilibrium we will, as an example, simply demonstrate the possibility of wage seniority for the

highest possible wage paid to young workers in a symmetric configuration, which we denote by

ȳit = ȳAt = ȳBt .

Let V i
τ denote firm i’s profit generated by generation τ workers over their two employment

periods. Under symmetry, substituting nit = N/2 into (10) and inserting the fixed cost F as well as

the discount factor ρ for the profit from experienced workers yields

V i
τ =

newly-entering workers︷ ︸︸ ︷
N

2
(R− ȳiτ ) +

retained experienced workers︷ ︸︸ ︷
ρ

4

9
(1− δ)N

2
σ +

poached experienced workers︷ ︸︸ ︷
ρ

1

9
(1− δ)N

2
σ −F. (19)

Setting V i
τ = 0 yields the highest possible wage that can be paid to young workers in a symmetric

configuration

ȳit =
N [9R+ 5ρσ(1− δ)]− 18F

9N
. (20)

Note that ȳit > 0 if F < F̄ = N [9R + 5ρσ(1 − δ)]/18, which we take into consideration in the

following analysis.

The last step in this demonstration is to compare ȳit with the wages paid to experienced work-

ers given in (9). Note that the equilibrium wages (9) are also valid in this alternative formulation,

because they solve the same profit maximization problems for experienced workers (6). Simple

algebraic comparisons yield

xit ≥ ȳit if F > Fx =
Nσ[6 + 5ρ(1− δ)]

18
and zit ≥ ȳit if F > Fz =

Nσ[3 + 5ρ(1− δ)]
18

. (21)
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Our results are displayed in Figure 2.

-
F

0 Fz Fx F̄

zit < ȳit

xit < ȳit

Region III

zit > ȳit

xit < ȳit

Region II

zit > ȳit

xit > ȳit

Region I

Figure 2: Wage seniority premium as a function of per-period fixed cost.

Regions I, II, and III in Figure 2 correspond to the analogous regions in Figure 1. The crucial

difference is that the heterogeneous adjustment costs of junior workers have been eliminated and

replaced by a per-period fixed cost facing each employer. A higher fixed cost suppresses wages

paid to young workers, thereby generating wage seniority premia (Region I). In contrast, low fixed

cost raises the maximal wages firms can pay junior workers in a symmetric configuration, thereby

eliminating wage seniority premia (Region III). Overall, this example shows that the combination

of per-period fixed operation cost and switching costs borne by experienced workers can replace

the combinations of heterogeneous adjustment costs for junior workers together with switching

costs for experienced workers as a basis for characterizations of wage seniority premia.

6 Conclusion

We analyze a dynamic duopoly model of wage competition over workers’ lifetime. The literature

focuses mainly on the productivity gap between senior and junior workers as well as on sorting-

based or incentive-based models as the central explanations for the wage seniority premium. The

novelty of this article is to analytically characterize how the relative intensities of competition in

the markets for junior and senior workers constitute additional factors that can explain the wage

seniority premium.

Our analysis incorporates a large number of parameters that provide a wide variety of em-

pirically testable hypotheses. For example, our model predicts that we will observe no wage

seniority premium in sectors which combine sufficiently firm-specific human capital (high σ) and
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sufficiently low adjustment costs (low α) for workers entering the labor force. In Table 1 we sum-

marize these by highlighting the effects of the four parameters that are most likely to affect the

conduct and performance of the two labor market segments that we analyze.

Parameter change yit xit zit Πi
1 Seniority premium

α ↓ (more competition) increase none none decrease less likely

σ ↓ (more competition) decrease increase increase decrease more likely

δ ↑ (higher dropout) decrease none none decrease more likely

Re ↑ (seniors’ productivity) none increase increase none more likely

Table 1: Summary of main results.

The first two rows in Table 1 capture intensified competition in the market for junior (α ↓)

and senior workers (σ ↓), respectively. Reductions in these parameters increase worker flexibil-

ity, thereby strengthening competition and increasing wages in the relevant market, as shown in

Table 1.

The result showing that junior wages decrease (yit ↓) with intensified competition in the market

for senior workers (σ ↓) highlights why a truly dynamic OLG model is essential for the compari-

son of wages paid to inexperienced and experienced workers. From the firm’s perspective, higher

wages paid to senior workers reduce the lifetime value of recruiting a junior worker, who conse-

quently get paid lower wages. The same logic applies to the third row, because a higher dropout

rate (δ ↑) also decreases the lifetime value of recruiting a junior worker. The bottom row reflects

some of the results found in the literature which tie senior wage premia with higher productivity

in the form of higher revenue generated by experienced workers.

The right-most column in Table 1 summarizes the effects of the four main parameters on the

likelihood of “entering” into Region I associated with senior wage premia displayed in Figure 1.

A reduction in α eventually gets out of the range of senior wage premia, whereas a reduction in

σ eventually moves into this range. The intuition is as follows. Intensified competition in the

market for junior workers raises junior workers’ wage, thereby reducing or eliminating the wage

disadvantage relative to senior workers. The opposite occurs when there is stronger competition
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in the market for senior workers, which increases senior worker wages.

Finally, we establish the general property that higher switching costs (relaxed competition) in

the market for experienced workers reduce the average wage weighted by the equilibrium pro-

portions of junior workers, loyal experienced workers, and switching experienced workers. This

means that the incentives to exploit experienced workers in employment relationships protected

by switching costs (harvesting) are stronger than the incentives to establish (investment) such

relationship independently of the rate of population growth.

Appendix A Derivation of Result 1

Substituting (1) into (6) and then into (7), for given nit−1, firm i sets xit and zit to maximize

Πi
τ =

∞∑

t=τ

ρt−τπit(w
i
t, w

j
t ) =

∞∑

t=τ

ρt−τ
[
nit(R

y − yit)

+(1− δ)
(

1− zjt − xit
σ

)
nit−1(Re − xit) + (1− δ)

(
zit − xjt
σ

)
(
Nt−1 − nit−1

)
(Re − zit)

]
. (A.1)

Neither nit nor Ry−yit (first term in the brackets) are affected by the choice of xit and zit, which per-

mits the separation of the profit-maximization problem into two stages (setting wages for senior

workers and then for junior workers).

The two first-order conditions for each t = τ, τ + 1, τ + 2, . . . are

0 =
∂Πi

τ

∂xit
=
ρt−τ

σ
(1− δ)nit−1(Re − 2xit + zjt − σ) (A.2)

0 =
∂Πi

τ

∂zit
=
ρt−τ

σ
(1− δ)

(
Nt−1 − nit−1

)
(Re − 2zit + xjt ).

Second-order conditions can be immediately verified. Solving the system of 2× 2 equations (A.2)

for i, j = A,B yields (9) and Result 1.

Appendix B Derivation of Result 3

In each period the proportion of junior workers is given by 1+γ
(1−δ)+(1+γ) . Further, proportions of

loyal and switching experienced workers are given by 2(1−δ)
3[(1−δ)+(1+γ)] and 1−δ

3[(1−δ)+(1+γ)] , respec-
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tively. In light of (9) and (13) this means that the weighted average of the wages in the three seg-

ments (junior workers, loyal experienced workers and switching experienced workers) is given

by

w̃ =
(1 + γ)

[
Ry + ρ(1−δ)σ

3 − α
2

]
+ 2

3(1− δ)
(
Re − 2σ

3

)
+ 1

3(1− δ)
(
Re − σ

3

)

(1− δ) + (1 + γ)
. (B.1)

Thus, we can establish that

∂w̃

∂α
=

−(1 + γ)

2[(1− δ) + (1 + γ)]
< 0 and

∂w̃

∂σ
=

(1− δ)[3ρ(1 + γ)− 5]

9 [(1− δ) + (1 + γ)]
< 0, (B.2)

where the second inequality sign follows from Assumption 1.
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