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Abstract

Skill-mismatch employment occurs when high-skilled individuals accept employment in jobs

for which they are over-qualified. These employment relationships can be beneficial because

they allow high-skilled individuals to more rapidly transition out of unemployment. They come

at the cost, however, in the form of lower wage compensation. Moreover, an externality arises

as high-skilled individuals do not take into account the affect that their search activity in the

market for low-tech jobs has on low-skilled individuals. This paper presents a tractable general

equilibrium model featuring mismatch employment and on-the-job search to articulate these

tradeoffs. We derive a set of effi ciency conditions that describe the labor market distortions

associated with these two model features and illustrate how they alter the standard notion of

the labor wedges inherent in general equilibrium search models. Finally, we calibrate the model

to U.S. data and show that the distortions associated with mismatch employment are largely

distributional and can be quantitatively large.
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1 Introduction

Skill-mismatch employment occurs when the skill set of an individual is not well-aligned with

the requirements of the job they were hired to perform. Empirical evidence suggests that this

phenomenon has become more prevalent in recent years as labor market slackness resulting from

the global recession has increased competition for employment, making it more likely that high-

skilled individuals would be willing to settle for lower paying and lower quality jobs.1 The growth

of mismatch employment has important policy implications. Oreopoulos, van Wachter, and Heisz

(2012) argue that over-qualification can lead to long lasting scarring effects for those that find

themselves in skill-mismatch employment. In addition, there may be externalities that arise as the

search behavior of high-skilled job seekers crowds out that of the low-skilled. This crowding out

could prolong the recovery of the labor market, particularly for low-skilled individuals.

In this paper, we develop a general equilibrium model to better understand the labor market

distortions associated with skill-mismatch. Our model builds on the seminal work of Mortensen

and Pissarides (1994) and Pissarides (1999) by introducing two-sided heterogeneity whereby low-

and high-skilled job seekers search for employment in two separate labor markets for low- or high-

tech jobs, respectively. Low-skilled individuals are only qualified for low-tech jobs. Skill-mismatch

is defined as a situation in which a high-skilled job seeker accepts a position with a low-tech firm.

As in Dolado, Jansen, and Jimeno (2009), such an outcome leads to “permanent” mismatch if

on-the-job (OTJ) search is not possible. On the other hand, mismatch is “transitory”when OTJ

search is possible and leads to job-to-job (JTJ) transitions by high-skilled workers out of mismatch

employment and into a higher paying job in the high-tech industry.

Within this framework, our model captures the trade-off that high-skilled individuals face be-

tween accepting a lower quality job in order to move out of unemployment more quickly, but doing

so at the cost of having to accept a lower wage in a job for which they are over-qualified. More-

over, the model reveals an externality associated with increased competition for low-tech jobs that

crowds out the search activity of low-skilled individuals. This crowding out externality is distinct

from the standard congestion externality that arises from ineffi cient division of the match surplus.

The paper makes two main contributions. First, we derive a set of effi ciency conditions that fully

characterize the distortions generated by both permanent and transitory mismatch. Previously,

Arseneau and Chugh (2012) showed that general equilibrium effi ciency in an economy where the

labor market is characterized by search and matching frictions is described by a set of static and

dynamic conditions for effi ciency in the labor market. Those authors derived a set of search-

based labor wedges to illustrate how the standard congestion externality as well as, separately,

1See, for example, World Economic Forum Global Agenda Council on Employment (2014) and Estevão and

Tsounta (2011).
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the presence of unemployment benefits can distort these two margins. This paper extends those

earlier results to a more general setting with mismatch and OTJ search. In our more general

setting labor market effi ciency is described by a set of two static and three dynamic effi ciency

conditions. We show that permanent mismatch distorts the labor market even in absence of the

standard congestion externality and unemployment benefits and that this distortion is amplified

through the introduction of OTJ search.

Specifically, our theoretical results show that the dynamic margin for mismatch job creation is

always distorted in the private equilibrium. Provided mismatch is permanent, this distortion only

spills over to the low-tech labor market. Intuitively, the reason is because high-skilled individuals

do not internalize the fact that their participation in the market for low-tech jobs makes it more

diffi cult for low-skilled job seekers to successfully find employment. Transitory mismatch amplifies

this distortion as OTJ search spreads the ineffi ciency across nearly all aspects of the labor market,

additionally affecting both the static and dynamic effi ciency conditions for high-tech job creation.

Finally, we show that reintroducing congestion externalities and unemployment benefits cause these

well-understood distortions to interact with permanent and transitory mismatch in a complicated

way.

The second main contribution is to measure the quantitative magnitude of these various dis-

tortions in a carefully calibrated version of the model. We make use of data from the Bureau

of Labor Statistics (BLS) on educational attainment to calibrate worker heterogeneity and BLS

data on employment and wages by occupation to calibrate firm heterogeneity. Our calibration

is consistent with a wide set of empirical labor market facts both at the aggregate as well as the

disaggregated level. For example, among other things, it captures an empirically realistic skill

premium in the wage distribution and it endogenously gives rise to a fraction of employed individ-

uals actively engaged in on-the-job search that is in line with empirical estimates by Fallick and

Fleischman (2005).

Our quantitative results show that the welfare effects of mismatch are purely distributional.

Permanent mismatch generates welfare gains on the order of 0.2 percent of steady state consump-

tion for the high-skilled household and these gains come at the expense of the low-skilled households.

Introducing OTJ search amplifies the welfare effects for both types of households, but the ampli-

fication of the welfare costs is particularly pronounced for the low-skilled household. Our results

show the transitory component of mismatch doubles the welfare gains for high-skilled households

to just under 1
2 percent of steady state consumption and raises the welfare costs for low-skilled

households nearly seven-fold to roughly 1.4 percent. From a policy perspective, one conclusion to

take from this is that the concern regarding mismatch primary manifests as a transitory issue, as

opposed to a longer-lasting structural labor market issue. We also illustrate that mismatch has
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only a small influence on wage inequality and may, in fact, compress the skill premium.

In terms of related literature, our paper builds on a strand of the labor search and matching

literature that studies the impact of OTJ search on wages, unemployment, and vacancies.2 More

narrowly, our focus on skill mismatch with two-sided heterogeneity ties our paper to Albrecht

and Vroman (2002), Gautier (2002), Dolado, Jansen, and Jimeno (2009), Khalifa (2010), and

Chassamboulli (2011), which are representative of a literature that studies the impact of two-sided

heterogeneity on differences in wages, employment levels, and the persistence of unemployment

rates across skill groups.3 Our model is similar to Dolado, Jansen, and Jimeno (2009) in many

respects, but the focal point of our analysis is different because we are interested in the effi ciency

properties of mismatch employment. This focus on effi ciency leads us to introduce three modeling

features that are not jointly present in previous research: (1.) a general equilibrium framework;

with (2.) endogenous labor force participation on the part of households; and (3.) directed search

on the part of both households and firms.

Another closely related paper is Gautier, Tuelings, and van Vuuren (2010) who also study

effi ciency in a model with mismatch and OTJ search. However, their analysis is limited to a

partial equilibrium model of the labor market. In contrast, the general equilibrium setting in our

paper is crucial for a complete accounting of both the static and dynamic distortions associated

with mismatch as demonstrated in previous work by Arseneau and Chugh (2008, 2012). That said,

our general theoretical results should be viewed as complimentary to Gautier, Tuelings, and van

Vuuren (2010) in that we both identify mismatch as a source of ineffi ciency in the private economy,

even in absence of a congestion externality and/or unemployment benefits.

The remainder of the paper is organized as follows. The next section presents the model and

describes the competitive search equilibrium. The socially effi cient outcome is described in Section

3. The private equilibrium is compared to the socially effi cient equilibrium in Section 4, allowing us

to define a set of static and dynamic labor market wedges that characterize the distortion generated

by mismatch and, separately, on-the-job search. With this understanding in mind, Section 5 uses a

calibrated version of the model to produce a quantitative measure of the welfare costs of mismatch

in the U.S. economy. Finally, Section 6 concludes.

2 The Model

The model can be thought of loosely as an extension of Dolado, Jansen, and Jimeno (2009) to a

general equilibrium setting. That said, as mentioned earlier, we introduce a number of additional

2See, for example, Pissarides (1994), Shimer (2003, 2006), Nagypal (2005), and Moscarini (2005), among others.
3Krause and Lubik (2006) and Pries (2008) study similar issues with one-sided heterogeneity, while Epstein (2012)

considers the effect of two-sided heterogeneity for the propagation of shocks.
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modeling features including endogenous labor force participation on the part of households and

directed search on the part of both households and firms.

In addition, we use the “instantaneous hiring”view of transitions between search unemployment

and employment. Under this timing convention job destruction takes place at the beginning of the

period. Then, after observing the period t productivity shocks, households and firms allocate search

activity and matches are formed in the frictional labor markets. Finally, production takes place

making full use of newly formed matches; as a result, the measurement of unemployment has to

take into account the possibility that a searching individual can successfully find a match and be

productive within the period. We adopt this timing convention because it allows our analytical

results on effi ciency– a key contribution of the paper– to be directly comparable to the results

reported previously in Arseneau and Chugh (2012).

2.1 Households

The economy is inhabited by a unit mass of individuals, a fraction κ of which are low-skilled and the

remaining fraction 1− κ are high-skilled. Low-skilled individuals are only qualified for performing
low-tech jobs, while high-skilled individuals can perform both high- and low-tech jobs. Mismatch

occurs when a high-skill individual is matched with a low-tech job, as the surplus arising from this

match type is lower than that arising from a high-skill individual with a high-tech job. Because

of this surplus differential, in the event of mismatch there is an incentive for OTJ search directed

toward the high-skill sector.

Individuals are aggregated into two separate households, differentiated by type. For the sake of

convenience, we assume there is aggregate risk sharing across individuals both within and between

households.4 Each household decides how much to consume, the number of state-contingent bonds

to hold, and the mass of household members who participate in the labor force. Participants in

labor force activity are either employed or actively searching for jobs (unemployed). Employed in-

dividuals receive a wage and unemployed individuals receive a constant unemployment flow benefit.

Individuals that are outside of the labor force enjoy the utility value of leisure.

2.1.1 Low-Skilled Households

The mass of low-skill individuals participating in the labor force is given by lfpLt = nLt +(1−fLt )sLt ,

where: nLt denotes the mass of low-skill individuals working in low-tech jobs; s
L
t denotes the mass of

low-skill individuals searching in the market for low-tech jobs; and fLt is the endogenous probability

that an individual searching in the market for low-tech jobs finds a match (discussed below). As

4Because of its tractability, this approach has been common in search-theoretic genral equilibrium models of the

labor market since Merz (1995) and Andolfatto (1996).
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alluded to above, due to the timing of the model the mass of unemployed individuals at the end

of the period is given by uLt = (1 − fLt )sLt in order to net out successful search within the period.

Leisure obtained by a low-skill household is given by lLt = κ− lfpLt .
The low-skilled household chooses sequences of consumption, denoted cLt , state-contingent bond

holdings, BL
t , and search activity, s

L
t , to achieve a desired low-tech employment stock, n

L
t , in order

to maximize discounted lifetime utility:

maxEt
∞∑
t=0

βt
(
u(cLt )− h

(
lfpLt

))
,

where: Et is the expectations operator; β ∈ (0, 1) is the exogenously determined subjective discount

factor; u is utility from consumption, with u′ > 0 and u′′ < 0; h is utility from leisure, with hL′ > 0

and hL′′ < 0.5

Low-skilled households face the following budget constraint

cLt +BL
t = wLt n

L
t + χL(1− fLt )sLt +RtB

L
t−1 + κ

(
ΠL
t + ΠH

t

)
,

where: wLt is the wage received by a low-skilled individual employed in a low-tech job; χ
L is an

exogenously determined unemployment benefit paid to actively searching low-skilled workers; the

real state-contingent bond pays an interest rate of Rt; ΠL
t and ΠH

t denote the profits of intermediate

low- and high-tech goods producing firms (discussed below) paid to the household in the form of a

dividend. We assume that low-skilled households receive a dividend from ownership in proportion

to their share of the total population.

In addition to the budget constraint, the household also faces a constraint on the perceived law

of motion for the stock of employment, nLt , given by

nLt = (1− ρL)nLt−1 + fLt s
L
t ,

which simply says that the number of low-skilled workers employed in low-tech jobs today is equal

the number employment relationships that existed yesterday, net of those that terminate exoge-

nously with probability ρL, plus new inflow. The new inflow is equal to the probability that a

searching low-tech individual finds a job in the market for low-tech employment, fLt , times the

number of searching individuals, sLt .

The job finding probability, fLt , is equal to the ratio of matches to job seekers in the low-tech

sector. Matches in the low-tech sector, mL
t = mL(sLt + sMt , v

L
t ), are increasing and concave in

vLt , which denotes vacancies posted by low-tech firms (discussed below), and the total number of

5Matches between low-skill workers and high-tech jobs are not productive, so given that search is directed low-skill

households will never choose to devote search activity to high-tech jobs. For expositional simplicity, we omit this

choice.
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individuals searching for low-tech jobs. Total searchers is the sum of low-skill searchers, sLt , and

unemployed high-skill individuals searching for low-tech jobs, denoted sMt (also discussed below).

Finally, define θLt = vLt /
(
sLt + sMt

)
as market tightness in the low-tech sector. It is clear that

high-skilled individuals engaged in search for mismatch employment crowd out low-skill search in

the sense that ∂θLt /∂s
M
t < 0. This is the basis for the externality we study in the paper.

The first order conditions for cLt and B
L
t can be manipulated into a standard bond Euler equation

1 = Et

{
βuLc,t+1

uLc,t
Rt+1

}
, (1)

which defines the stochastic discount factor for pricing the one-period, risk-free government bond,

Ξt+1|t ≡ βuLc,t+1/uLc,t.
We can also use the first order conditions on sLt and nLt to obtain the optimal labor-force

participation condition for low-skilled individuals:

hL′t
uLc,t

= fLt

[
wLt + (1− ρL)EtΞt+1|t

{
1− fLt+1
fLt+1

(
hL′t+1
uLc,t+1

− χL
)}]

+ (1− fLt )χL, (2)

which says that the low-skilled household will search for low-tech employment up until the point

at which the probability-weighted cost of doing so– the disutility of search effort net of the outside

option, χL– is exactly offset by the probability weighted expected benefit of getting a low-tech job.

The expected benefit of low-tech employment is the wage plus the continuation value of forming a

low-tech employment relationship.

2.1.2 High-Skilled Households

The mass of high-skill individuals participating in the labor force is given by lfpHt + lfpMt , where:

lfpHt = nHt + (1− fHt )sHt ; nHt denotes high-skill individuals working in high-tech jobs; s
H
t denotes

high-skill individuals searching for high-tech jobs; and fHt is the probability a searching individual

finds a match in the high-tech market (discussed below). Similarly, lfpMt = nMt +(1−fLt )sMt , where

nMt denotes high-skill individuals working in low-tech jobs; and sMt denotes high-skill individuals

searching for low-tech jobs. Due to the timing of the model, only unsuccessful searchers in the

market for high- and low-tech jobs, (1 − fHt )sHt and (1 − fLt )sMt , respectively, are considered

unemployed at the end of the period. It follows that the mass of unemployed high-skill individuals

is uHt = (1 − fLt )sMt +
(
1− fHt

)
sHt . Leisure obtained by a high-skill household is l

L
t = 1 − κ −

lfpHt − lfpMt .
High-skilled households choose sequences of consumption, cHt , state-contingent bond holdings,

BH
t , and search activity in both the market for low- and high-tech jobs, s

M
t and sHt , respectively, in

order to achieve a desired stock of mismatch and high-tech employment, nMt and nHt , respectively.
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Specifically, high-skilled households maximize discounted lifetime utility:

maxEt
∞∑
t=0

βt
(
u(cHt )− h

(
lfpHt , lfp

M
t

))
subject to a budget constraint

cHt +BH
t = wHt n

H
t + wMt n

M
t + χH

[
(1− fLt )sMt + (1− fHt )sHt

]
+RtB

H
t−1 + (1− κ)

(
ΠL
t + ΠH

t

)
and perceived laws of motion for the stocks of mismatch and high-tech employment

nMt =
(
1− πfHt

)
(1− ρL)nMt−1 + fLt s

M
t ,

and

nHt = (1− ρH)nHt−1 + fHt s
H
t + πfHt (1− ρL)nMt−1,

where: in the budget constraint wHt and wMt are the wages received by high-skilled individuals

in high-tech and mismatch jobs, respectively; χH is an unemployment benefit paid to actively

searching high-skilled workers; and, in the laws of motion for high-tech and mismatch employment,

π ∈ (0, 1) denotes the search effi ciency of an OTJ searcher relative to that of an unemployed

individual. Search on-the-job is as effi cient as search from a state of unemployment when π = 1;

in contrast, π = 0 shuts down OTJ search entirely.

Any high-skilled individual engaged in OTJ search will accept a higher paying job in the high-

tech sector, which occurs with probability πfHt . So, in terms of allocations, the primary effect of

OTJ search is to increase the outflows from mismatch employment as well as the inflows into high-

tech employment. The additional outflow is given by πfHt (1− ρL)nMt−1, or the stock of yesterday’s

mismatch jobs that were not exogenously destroyed but were successful in matching with a high-tech

firm (note that given the timing of the model, the job-to-job transition implies that the successful

OTJ searcher becomes immediately productive as a high-tech worker). This outflow simply becomes

a new inflow into high-tech employment through job-to-job transition as shown by the last term to

the right of the equals sign in the law of motion for nHt above.

As with the market for low-tech jobs, the job finding probability fHt is equal to the ra-

tio of matches to job seekers in the high-tech sector. Matches in the high-tech sector, mH
t =

mH(sHt + π(1 − ρL)nMt , v
H
t ), are increasing and concave in vHt , which denotes vacancies posted

by high-tech firms, and the effective mass of individuals searching for high-tech jobs, sHt + π(1 −
ρL)nMt , which captures both high-skill unemployed individuals and OTJ searchers. Define θ

H
t =

vHt /
(
sHt + π

(
1− ρL

)
nMt−1

)
as market tightness in the market for high-tech jobs.

The first-order conditions over cHt and BH
t can be combined to yield a standard consumption

Euler equation6

6Note that βuLc,t+1/u
L
c,t = βuHc,t+1/u

H
c,t = Ξt+1|t.
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1 = Et

{
βuHc,t+1

uHc,t
Rt+1

}
(3)

Using this relationship in the first order condition for nHt , we can write the optimal participation

condition in the market for high tech employment as

hH′t
uHc,t

= fHt

[
wHt + (1− ρH)EtΞt+1|t

{
1− fHt+1
fHt+1

(
hH′t+1
uHc,t+1

− χH
)}]

+ (1− fHt )χH , (4)

where hH′t is the derivative of the subutility of the high-skilled household over participation in the

market for high-tech employment. The equation which has a similar interpretation to equation (2)

above.

Finally, the condition governing optimal participation for high-skilled individuals in the market

for low-tech jobs can be written as

hM ′t
uHc,t

= fLt

[
wMt + (1− ρL)EtΞt+1|t

{[
1− fLt+1
fLt+1

− π
(

1−
fHt+1
fLt+1

)](
hM ′t+1
uHc,t+1

− χH
)}]

+
(
1− fLt

)
χH

(5)

where hM ′t is the derivative of the subutility of the high-skilled household over participation in the

market for mismatch employment. When OTJ search is shut down, so that π = 0, the interpretation

of this equation is identical to that of equations (2) and (4). For π > 0, the continuation value

of a mismatch job is adjusted owing to the possibility that successful OTJ search may shorten the

duration of a mismatch employment relationship. The size of this adjustment is increasing in the

relative ease with which a match can be made in the high-tech sector, fHt+1/f
L
t+1.

2.2 Production

The production side of the economy is divided into a final goods sector and an intermediate goods

sector. We describe each stage of production, in turn, below.

2.2.1 Final Goods Production

The representative final goods producer purchases both low- and high-tech intermediate inputs

(denoted yLt and y
H
t , respectively) and then aggregates both into a final good using the technology

ZtF (yLt , y
H
t ), where Z is total factor productivity and F is increasing and concave in each of its

arguments. This final good is then sold to households in a perfectly competitive market for final

consumption. The final goods producer chooses intermediate inputs to solve the following problem:

max Et
∞∑
t=0

Ξt+1|t
[
ZtF (yLt , y

H
t )− pLt yLt − pHt yHt

]
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where: pLt and p
H
t , respectively, are the prices of the low- and high-tech intermediate inputs relative

to the final good. The demand for each intermediate input equates the marginal product to the

price, so that ZtFL,t = pLt for the low-tech good and ZtFH,t = pHt for the high-tech good.

2.2.2 Intermediate Goods Production

At the intermediate goods level, both low- and high-tech firms use labor to produce an intermediate

input which is then sold to the final goods producer in a perfectly competitive market. Regardless of

firm type, the intermediate goods producer must engage in costly search and matching in order to

find a worker before production can take place. In order to make a match, the low-tech intermediate

goods producing firm needs to pay a fixed flow cost, γL, to post a vacancy for an open position

in the low-tech market, and the high-tech intermediate goods producing firm needs to pay a fixed

flow cost, γH , in order to post a vacancy for an open position in the high-tech market.

Low-tech Firms For a given low-tech vacancy, the low-tech firm can hire either a low- or a

high-skilled worker. The low-tech firm uses these two labor inputs to produce its intermediate good

according to the production technology, yLt = ZLt g
L(nLt , n

M
t ), where ZLt is a technology parameter

that is specific to low-tech production and g is increasing and concave in each of its arguments.

The low-tech firm chooses the desired stock of low-skill employees, nLt , the desired stock of

high-skill employees, nMt , and vacancies, v
L
t , to solve the following profit maximization problem:

max Et
∑
t

Ξt+1|t
[
pLt Z

L
t g

L(nLt , n
M
t )− wLt nLt − wMt nMt − γLvLt

]
,

subject to the firm’s perceived laws of motion for low-skill and mismatch employment stocks,

respectively

nLt = (1− ρL)nLt−1 + ηLt q
L
t v

L
t

and

nMt =
(
1− πfHt

)
(1− ρL)nMt−1 +

(
1− ηLt

)
qLt v

L
t ,

where qLt is the probability that a given vacancy posted in the market for low-tech jobs is successful

in finding a worker, regardless of whether the worker is low- or high-skill. In particular, qL is equal

to the ratio of matches to vacancies in the low-tech sector. Furthermore, the fraction of low-skill

workers in the total pool of individuals searching for low-skill jobs is given by ηLt = sLt /(s
L
t + sMt ),

so the probability that a low-tech vacancy turns into an employment match with a low-skill worker

is ηtq
L
t . Similarly, the probability that a low-tech vacancy turns into a mismatch employment

relationship with a high-skill worker is (1− ηt) qLt . Also, note that the perceived law of motion for
mismatch employment takes into account the fact that the low-tech firm will lose high-skill workers

who are successful in OTJ search with probability πfHt .
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Total employment in the low-tech sector is given byNL
t = nLt +nMt so that the sectoral mismatch

rate is given by nMt /N
L
t . In addition, total aggregate employment is Nt = nLt + nMt + nHt . Thus,

the aggregate mismatch rate is nMt /Nt. Furthermore, the average wage in the low-tech sector is

WL
t = (wLt n

L
t + wMt n

M
t )/NL

t .

The first order condition on vLt gives

γ

qLt
= ηLt J

L
t +

(
1− ηLt

)
JMt (6)

which says that the low-tech firm posts vacancies up until the point at which the cost, γL, is

exactly offset by the expected gain from making a match. The expected gain is the probability that

a match is made in the low-tech market, qLt , times a probability weighted average of the value of a

match with a low-tech worker, ηLt J
L
t , and a high-tech worker,

(
1− ηLt

)
JMt where JLt and J

M
t are

defined by the Lagrangian multipliers on the perceived laws of motion for low-tech and mismatch

employment, respectively.

The first-order conditions for nLt and n
M
t give expressions for the value to the firm of both types

of matches, respectively. We have

JLt = pLt Z
L
t g

L
nLt
− wLt +

(
1− ρL

)
Et
{

Ξt+1|tJ
L
t+1

}
(7)

and

JMt = pLt Z
L
t g

L
nMt
− wMt +

(
1− ρL

)
Et
{

Ξt+1|t
(
1− πfHt+1

)
JMt+1

}
(8)

Equation (7) equates the value of a low-skilled employee working in the low-tech job to the

marginal revenue net of the wage. In addition, there is also a benefit to forming a match that

comes from the continuation value of establishing an employment relationship. Equation (8) is

interpreted in a similar way with the exception that OTJ search effectively lowers the potential

benefit of making a match by reducing the continuation value. Intuitively, because high-skilled

workers will always chose to leave a low-tech job for a higher wage in the high-tech sector conditional

on being successful in OTJ search, which happens with probability fHt , there is an increase in the

outflow from mismatch employment. By increasing the outflow, OTJ search lowers the value of a

match because the benefits accrue to the low-tech firm over a shorter duration.

High-tech Firms High-tech firms only employ high-skilled workers because those workers are

the only ones qualified to do the job. Production is given by the following: yHt = ZHt g
H(nHt ),

where ZHt is a technology parameter that is specific to high-tech production and g is increasing

and concave. The high-tech firm chooses the stock of high-skill employees and vacancies to solves

11



the following profit maximization problem:

max Et
∑
t

Ξt+1|t
[
pHt Z

H
t g

H(nHt )− wHt nHt − γHvHt
]
,

subject to the perceived law of motion for high-tech employment:

nHt = (1− ρH)nHt−1 + qHt v
H
t ,

where qHt is the probability that a given vacancy posted in the market for high-tech jobs is successful

in finding a worker. In particular, qHt is equal to the ratio of matches in the high-tech sector to

vacancies in the high-tech sector. It clearly follows that the average wage in the high-tech sector is

simply wHt .

The first order condition on vHt gives

γH

qHt
= JHt (9)

where JHt is the Lagrangian multiplier on the perceived laws of motion for high-tech employment.

The high-tech firm’s first order conditions for nHt gives the following job creation condition

JHt = pHt Z
H
t g

H
nHt
− wHt +

(
1− ρH

)
Et
{

Ξt+1|tJ
H
t+1

}
(10)

which has a similar interpretation as the job creation conditions above. Note that we could ex-

press equations (9) and (10) as a single effi ciency condition so that γH/qHt = pHt Z
H
t g

H
nHt
− wHt +(

1− ρH
)
Et
{

Ξt+1|t
(
γH/qHt+1

)}
. In contrast, we cannot derive a similar equation directly for the

low-tech firm because, as shown in equation (6), the first order condition on vLt creates a direct link

between the value of low-skilled and mismatched workers in low-tech jobs.

2.3 The Labor Market

In order to close the model, we need to address matching and wage determination in each of the

two labor markets.

2.3.1 Matching

Labor market matches are formed according to a constant returns matching technology in both

the market for low- and high-tech jobs. Aggregate employment of low-skilled workers employed in

low-tech jobs evolves according to

nLt = (1− ρL)nLt−1 + ηLt m
L
t . (11)
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As noted above, ηLt is the probability that a match in the market for low-tech employment is formed

with a low-skill worker so that ηLt = sLt /(s
L
t +sHt ) is endogenously determined by the search activity

of low- and high-skilled individuals.

The law of motion for mismatch employment is given by

nMt = (1− ρL)nMt−1 − ηHt mH
t + (1− ηLt )mL

t , (12)

where ηHt = π
(
1− ρL

)
nMt−1/(s

H
t + π

(
1− ρL

)
nMt−1) is the probability that a given match made in

the high-tech labor market is made with an OTJ searcher.

Finally, the law of motion for high-tech jobs is

nHt = (1− ρH)nHt−1 +mH
t . (13)

2.3.2 Wage Determination

Wages are determined by Nash bargaining over the match surplus.7 We assume that bargaining

does not involve commitment to the future path of wages. Let ψi ∈ (0, 1) for i ∈ {L,H} denote
the bargaining power of workers. For the sake of brevity we present only the wage that solves

the bargaining problem, leaving the details– including a full derivation of the fundamental value

functions used in the bargaining problem itself– to Appendix A.1.3. and A.2.3.

The wage for a low-skilled worker employed in a low-tech job is given by

wLt = ψLpLt Z
L
t g

L
nLt

+
(
1− ψL

)
χL + ψL(1− ρL)Et

{
Ξt+1|tf

L
t+1J

L
t+1

}
, (14)

where, as discussed above, the value of a low-skilled worker employed in low-tech production is

denoted by JLt . The wage paid by low-tech firms to low-skilled workers is a weighted average of the

marginal revenue product of labor plus the continuation value of the match, both of which accrue

to the low-tech firm, and the outside option to the worker given by the unemployment benefit.

The wage paid to a high-skilled worker by the low-tech intermediate goods producer is compli-

cated by the possibility of OTJ search. The mismatch wage is given by the expression

wMt = ψHpLt Z
L
t g

L
nMt

+
(
1− ψH

)
χH (15)

+ψH(1− ρL)Et
{

Ξt+1|t
[(

1− πfHt+1
)
fLt+1J

M
t+1 − π

(
1− fHt+1

)
fHt+1J

H
t+1

]}
,

7Though the assumption of Nash bargaining will be relevant for the quantitive exercises we conduct, it does not

matter for the main points we want to make regarding effi ciency in Section 4. The reason is because when we evaluate

how mismatch and OTJ search influence effi ciency, we will do so under the assumption that the match surplus is split

effi ciently. There are a number of ways to implement effi cient surplus splits– including wage posting in a competitive

search equilibrium– that satisfy this criterion, suggesting there is nothing special about Nash bargaining in driving

our results.
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where the value of a high-skilled worker employed in low-tech production is denoted by JMt (also

defined above). The wage expression takes a generally similar form as equation 14, but there is one

key difference. The continuation value for mismatch employment, and hence the mismatch wage,

takes into account the effect of OTJ search through two separate channels. First, the continuation

value of mismatch employment, fLt+1J
M
t+1, must be adjusted downward to address the fact that these

employment relationships have a shorter expected duration owing to OTJ search. This is captured

by the term
(
1− πfHt+1

)
fLt+1J

M
t+1 inside the expectations operator. Second, the worker is willing to

accept a lower wage in order to have an opportunity to move to high-tech employment and eventually

obtain the value fHt+1J
H
t+1 through OTJ search. This is captured by the term π

(
1− fHt+1

)
fHt+1J

H
t+1

inside the expectations operator. Both of these adjustments have a depressing effect on the wage

and are both driven entirely by OTJ search. In the absence of OTJ search (π = 0), the continuation

value reduces to ψH(1 − ρL)Et
{

Ξt+1|tf
L
t+1J

M
t+1

}
and the mismatch wage takes a similar form as

equation (14).

Finally, the wage for a high-skilled worker employed in a high-tech job is given by:

wHt = ψHpHt Z
H
t g

H
nHt

+
(
1− ψH

)
χH + ψH(1− ρH)Et

[
Ξt+1|t

(
fHt+1J

H
t+1

)]
, (16)

The interpretation is identical to the wage for low-tech employment. Note that because free

entry into vacancy postings drives JHt+1 = γH/qHt , the continuation value can also be expressed as

Et
[
Ξt+1|t

(
fHt+1/q

H
t

)
γH
]
.

2.4 Competitive Search Equilibrium

Given the exogenous processes for technology, {Zt, ZLt , ZHt }, the equilibrium of the system is a

sequence of allocations and prices {cLt , cHt , nLt , nMt , nHt , sLt , sMt , sHt , vLt , vHt , JLt , JMt , JHt , wLt ,
wMt , w

H
t , p

L
t , p

H
t } that solves the optimality conditions for: low-skilled households, summarized

be equations (1) through (2); high-skilled households, summarized be equations (3) through (5);

demand for the low- and high-tech intermediate input, given by FL,t = pLt /Zt and FH,t = pHt /Zt,

respectively; low-tech intermediate goods producers, summarized by equations (6) through (8);

high-tech intermediate goods producers, summarized by equation (10). We also have the laws of

motion for respective employment stocks, equations (11) through (13); and the wage expressions,

equations (14) through (16).

In addition, we have the economy-wide resource constraint

Yt = cLt + cHt + γLvLt + γHvHt (17)

All told, the system is 18 equations in 18 unknowns.
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3 Social Effi ciency

We define social effi ciency as an equally-weighted sum of the utility of low- and high-skilled house-

holds. With this definition, the effi cient allocations {cLt , cHt , nLt , nMt , nHt , sLt , sMt , sHt , vHt , vLt ,
ηLt , η

H
t } are characterized by a set of 12 equations that include: equalization of the marginal rate

of consumption for low- and high-skilled individuals, a set of two static labor market effi ciency

conditions; a set of three dynamic labor market effi ciency conditions; the economy-wide resource

constraint; a set of three laws of motion for the respective employment stocks; and, finally, two

equations defining ηLt and η
H
t , respectively. Details for the solution to the social planner’s problem

are provided in Appendix B. For the sake of brevity, we concentrate only on the set of static and

dynamic effi ciency conditions that summarize the labor market.

The static effi ciency condition for overall search activity directed toward the market for low-tech

employment is given by

ηLt
hL′t
uLc,t

+
(
1− ηLt

) hM ′t
uHc,t

=
mL
s,t

mL
v,t

γL (18)

where mL
s,t and m

L
v,t denote the derivative of the low-tech matching function with respect to search

unemployment and vacancies, respectively. This expression equates a weighted average of the static

marginal rates of substitution (MRS) between consumption and leisure for low- and high-skilled

individuals (on the left hand side) to the static marginal rate of transformation (MRT) of a unit of

leisure into a unit of the final consumption good through the low-tech intermediate input (on the

right hand side).8

Intuitively, within the period there are two distinct ways for the social planner to transform a

unit of leisure into the final consumption good through the production of the low-tech intermediate

good. The first is through the participation of low-skilled individuals, where the effectiveness of

a unit of search in the matching pool for low-tech jobs is governed by the probability, ηLt . This

unit of search is transformed into productive labor through the matching function (captured by

the right hand side), which is then ultimately used in production. Alternatively, the planner can

achieve the same outcome through high-skilled individuals, transforming an effective unit of search

into mismatch employment with probability 1− ηLt . Mismatch employment is governed by 1− ηLt
and links the MRS between consumption and leisure for low- and high-skilled individuals in the

socially effi cient equilibrium.

For high-tech employment, the static effi ciency condition is(
1− ηHt fHt

) hH′t
uHc,t

+ ηHt f
H
t

hM ′t
uHc,t

= γH
mH
s,t

mH
v,t

+ ηHt f
H
t

(
γL

mL
v,t

+ ΓMt

)
(19)

8See Arseneau and Chugh (2012) for a more detailed description of how to interpret both the static and dynamic

effi ciency conditions in a general equilibrium labor search model and, in particular, how to think about the marginal

rate of transformation in this class of models.
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where we define ΓMt ≡
ηLt
fLt

(
hM′t

uHc,t
− hL′t

uLc,t

)
. The interpretation of equation 19 is broadly similar to

that of equation 18 but is complicated by the role of OTJ search. The left hand side is a weighted

average of the MRS for high-skilled individuals where the weight is given by ηHt f
H
t . In absence of

OTJ search, so that ηHt = 0, the expression simplifies to hH′t /uHc,t = γHmH
s,t/m

H
v,t, which equates the

MRS between consumption and participation in the market for high-tech jobs to the MRT of a unit

of leisure into a unit of the final consumption good through the high-tech intermediate input. The

opportunity for OTJ search through mismatch employment (ηHt > 0) opens up another channel

through which the the planner can transform a unit of leisure of the high-skilled individual into a

the high-tech intermediate output. In the socially effi cient equilibrium, equation 19 ensures that

the planner is indifferent between the two approaches.

The effi cient equilibrium is also characterized by a set of dynamic effi ciency conditions for each

of the three employment stocks. The dynamic effi ciency condition for the creation of low-tech jobs

staffed by low-skill workers is given by

γL

mL
v,t

= Y1,t + ΓLt +
(
1− ρL

)
Et

{
βuLc,t+1

uLc,t

(
γL

mL
v,t+1

− ΓLt+1 −
hL′t+1
uLc,t+1

)}
(20)

where; Y1,t is the derivative of the aggregate production function with respect to low-skilled labor;

and we define ΓLt ≡
1−ηLt
fLt

(
hM′t

uHc,t
− hL′t

uLc,t

)
. This condition ensures that the social cost of generating

a low-tech job staffed by a low-skilled worker is exactly offset by the discounted expected benefit.

The left hand side is the cost of generating an additional low-tech job staffed by a low-skilled

worker; equivalently, it is the cost of posting the low-tech vacancy (normalized by the number

of new matches generated by an additional vacancy posting) net of the potential benefit (cost)

owing to being able to staff the job with a low-skill individual that has a lower (higher) MRS

between consumption and leisure, ΓLt > (<)0. The right hand side is the social gain from forming

an additional low-skill match, which is the marginal product of low-skilled labor plus the discounted

future value of the employment relationship over its expected duration. The continutation value of

a low-tech match can be thought of as the savings associated with not having to form a new match

(because the match already exists and, hence, neither party has to undertake costly search in order

to produce) net of the stream of disutility associated with the household having to work in the job

to keep the employment relationship going.

Equation 20, as well as equations 21 and 22 below, can be re-expressed in the following form

1 = Et


βuLc,t+1

uLc,t

(
1− ρL

)( γL

mL
v,t+1

− ΓLt+1 −
hL′t+1
uLc,t+1

)
γL

mL
v,t
− ΓLt − Y1,t

 ,

which can be interpreted as an asset pricing equation. The first term in brackets is the stochastic

discount factor while the second can be thought of as the socially effi cient return to low-tech
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job creation. Writing the expression this way is informative because it allows us to think of the

effi ciency condition as the ratio of the intertemporal marginal rate of transformation—the second

term in brackets) to the intertemporal marginal rate of substitution (the first term in brackets).

Similarly, the dynamic effi ciency condition for the creation of mismatched jobs (low-tech jobs

staffed by high-skilled workers) is given by

γL

mL
v,t

= Y2,t − ΓMt +
(
1− ρL

)
Et

{
βuHc,t+1

uHc,t

((
1− πfHt+1

)( γL

mL
v,t+1

+ ΓMt+1

)
+ π

(
1− fHt+1

) hM ′t
uHc,t+1

)}
(21)

where Y2,t is the derivative of the aggregate production function with respect to mismatched labor.

The interpretation is similar to that of equation 20, but there are two things worth pointing out.

First, the cost of generating an additional mismatch employment relationship incorporates the cost

(savings) associated with staffi ng a low-tech job with a high-skilled individual with a higher (lower)

MRS between consumption and leisure, ΓMt > (<)0. Put another way, in comparing equations 20

and 21, given that the production of the low-tech intermediate good can be done by either low- or

high-skilled individuals, it is more costly to produce using the agent with the higher utility valuation

of leisure. The other important difference is that when π > 0, OTJ search implies that the expected

duration of a mismatch employment relationship is shorter than an employment relationship with

a low-skilled worker. As soon as a high-skill individual employed in low-tech production finds a job

in the high-tech sector, he/she will leave for the better opportunity.

Finally, the dynamic effi ciency condition for the creation of high-tech jobs is given by

γH

mH
v,t

= Y3,t − ηHt ΓHt +
(
1− ρH

)
Et

{
βuHc,t+1

uHc,t

(
γH

mH
v,t+1

+ ηHt+1Γ
H
t+1 −

hH′t+1
uHc,t+1

)}
(22)

where; Y3,t is the derivative of the aggregate production function with respect to high-skilled labor;

and we define ΓHt ≡ γL

mL
v,t

+ΓMt + 1
mL
s,t

(
hH′t
uHc,t
− hM′t

uHc,t

)
. The term to the left of the equal sign captures

the cost associated with creating a high-tech job, which derives from two sources. The γH/mH
v,t

term captures the cost of posting a vacancy directly to the high-tech market and the second term

in the square brackets captures the cost associated with creating a high-tech job via OTJ search.

As above, the benefit is the marginal product of high-tech labor plus the continuation value of a

high-tech job. Notice that shutting down OTJ search, so that ηHt = 0, means that both the static

and the dynamic social effi ciency conditions for the high-tech market are largely independent of

developments in the low-tech market.
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4 Characterizing the Distortion

In this section, we demonstrate the conditions under which the competitive search equilibrium does

or does not coincide with the socially effi cient equilibrium. Our approach is to manipulate the

conditions that describe the private competitive search equilibrium into a set of effi ciency conditions

that take a similar form as what was presented in the previous section on social effi ciency. To the

degree that the private and socially optimal effi ciency conditions do not perfectly coincide, we use

the difference between the two to define a wedge that summarizes the distortion to that particular

margin. Details of all derivations are given in Appendix C. Our focus is on the distortionary effects

of labor market mismatch and OTJ search.

4.1 Static Distortions

The static labor effi ciency condition for low-tech jobs in the private equilibrium is derived by

dividing the low-tech firm’s job creation condition for jobs staffed by low-skilled employees, given

by equation (7), by the low-skill household’s optimal search condition, given by equation (2). We

then exploit the Nash sharing rule and the optimal posting condition for low-tech vacancies to

simplify the resulting expression to:

ηLt
hL′t
uLc,t

+
(
1− ηLt

) hM ′t
uHc,t

=

ψL

1− ψL
fLt
qLt
γL +

(
1− ηLt

)
fLt

[
1−

ψL
(
1− ψH

)(
1− ψL

)
ψH

](
hM ′t − uHc,tχH

fLt u
H
c,t

)
+ ηLt χ

L +
(
1− ηLt

)
χH .

Comparing this expression to the corresponding static socially effi cient condition for low-tech

job creation, equation (18), we see that the left hand sides are equal, but the right hand sides are

potentially different. We can define an expression for ΩL
Static,t that, when multiplied by the right

hand side of equation (18), gives the expression above. The resulting static labor wedge for the

low-tech job market is defined as

ΩL
Static,t =

mL
s,t

mL
v,t
γL

ψL

1−ψL
fLt
qLt
γL +

(
1− ηLt

) [
1− ψL(1−ψH)

(1−ψL)ψH

](
hM′t

uHc,t
− χH

)
+ ηLt χ

L +
(
1− ηLt

)
χH

(23)

We follow a similar strategy to get an expression for the static labor effi ciency condition for

high-tech jobs in the private equilibrium, which simplifies to

hH′t
uHc,t

=
ψH

1− ψH
fHt
qHt

γ + χH
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As above, we isolate hH′t /uHc,t on the left hand side of the socially effi cient condition, equation

(19), and define the static wedge for high-tech employment, ΩH
Static,t that results in the expression

above. The expression for the static high-tech wedge is

ΩH
Static,t =

γH
mH
s,t

mH
v,t

+ ηHt f
H
t

(
γL

mL
v,t

+ ΓMt −
hM′t

uHc,t

)
(
1− ηHt fHt

) ( ψH

1−ψH γ
H fHt
qHt

+ χH
) (24)

4.2 Dynamic Distortions

We derive the dynamic distortion for low-tech jobs staffed by low-skilled individuals by substituting

the corresponding Nash wage into the low-tech firm’s job creation condition and, where necessary,

apply the optimal low-tech vacancy posting condition. The resulting expression can then be

expressed as a ratio to equation (20) from the social planning problem. Some additional algebra

allows us to write the dynamic distortion for low-tech job creation as follows

ΩL
Dynamic,t=

Y1,t + ΓLt +
(
1− ρL

)
EtΞt+1

[
γL

mL
2,t+1

− ΓLt+1 −
hL′t+1
uLc,t+1

]
1−ψL
1−ξL η

L
t (Y1,t − χL) + ΛLt + (1− ρL)EtΞt+1|t

{[
γL

mL
v,t+1

− ΛLt+1

]
ηLt
ηLt+1

(
1− ψL

ξL
mL
s,t+1

)}
(25)

where we define ΛLt ≡
1−ηLt
1−ξL

1−ψH
ψH

(
hM′t −uHc,tχH

fLt u
H
c,t

)
from the private equilibrium. The dynamic wedge

for low-tech employment measures the gap between the discounted expected return to investing in

low-tech job creation in the private versus socially effi cient equilibrium. In addition to potential

congestion externalities and the unemployment benefit, one key driver of this gap comes from the

fact that with mismatch (ηLt < 1) the social planner internalizes the fact that participation of

high-skilled individuals in the market for low-tech jobs crowds out the search activity of low-skilled

individuals. This spillover is captured by the link between the MRS of low- and high-skilled

individuals in the term ΓLt =
((

1− ηLt
)
/fLt

) (
hM ′t /uHc,t − hL′t /uLc,t

)
in the numerator. In contrast,

this spillover is not internalized in the private equilibrium, where high-skilled individuals only

consider their own MRS net of the outside option of unemployment benefits, as evidenced by the

term ΛLt in the denominator.

A similar derivation allows us to define the dynamic distortion for mismatch as follows
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ΩM
Dynamic,t=

 Y2,t − ΓMt

+
(
1− ρL

)
EtΞt+1

{(
1− πfHt+1

) [ γL

mL
v,t+1

+ ΓMt+1

]
+ π

(
1− fHt+1

) hH′t+1
uHc,t+1

} 
 1−ψL

1−ξL
(
1− ηLt

) (
Y2,t − χH

)
+ ΛMt

+
(
1− ηLt

) (
1− ρL

)
EtΞt+1|t

[(
1− πfHt+1

)
Υ1
t+1 + π

(
1− fHt+1

)
Υ2
t+1

]
 (26)

where: ΛMt ≡ ηLt
1−ξL

1−ψL
ψL

(
hL′t −uLc,tχL

fLt u
L
c,t

)
from the private equilibrium; and we define

Υ1
t ≡

(
γL

mL
v,t+1

− ΛMt+1

)
1−ψHfLt+1
1−ηLt+1

and Υ2
t+1 ≡

1−ψH
1−ξL

(
hH′t+1
uHc,t+1

− χH
)
. As above, abstracting from po-

tential congestion externalities and the unemployment benefit, a key determinant of the gap stems

from the fact that the planner internalizes the spillover to low-skilled individuals that arises from

high-skilled participation in the low-tech job market. Private individuals ignore this externality.

The resulting gap can be seen by comparing ΓMt , which shows up in the numerator from the social

planning solution, and ΛMt , which shows up in the denominator from the private equilibrium.

Finally, the dynamic distortion for high-tech job creation can be written as

ΩH
Dynamic,t=

Y3,t − ηHt ΓHt+1 +
(
1− ρH

)
EtΞt+1

{
γH

mH
v,t+1

− hH′t+1
uHc,t+1

+ ηHt+1Γ
H
t+1

}
1−ψH
1−ξH (Y3,t − χH) + (1− ρH)EtΞt+1|t

[
γH

mH
v,t+1

(
1− ψH

ξh
mH
s,t+1

)] . (27)

When ηHt > 0, high-tech jobs can be created either via direct search in the market for high-tech

jobs or indirectly through OTJ search. Exploiting this later channel has implications for the welfare

of low-skilled individuals because it involves mismatch employment. This spillover is internalized

in the socially effi cient equilibrium– hence the appearance of the ΓHt term in the numerator– but

is neglected in the private equilibrium.

4.3 Four Special Cases

We present three special cases which, taken together, provide a complete characterization of the

effect of mismatch and on-the-job search– both separately and together– on the standard search-

based labor wedges derived in Arseneau and Chugh (2012). Throughout this subsection, we assume

the matching functions are Cobb-Douglas with the elasticity of matches with respect to household

search denoted ξL and ξH , respectively. Unless otherwise noted, the Hosios condition is assumed

to hold in the markets for both low- and high-tech jobs, so that ξL = ψL and ξH = ψH , and there

are no unemployment benefits, χL = χH = 0. We make these assumption because it zeroes out

both the congestion externality generated by ineffi cient surplus splits and the distortion created

by unemployment benefits. These distortions are well understood, so by zeroing them out we can

focus attention directly on ineffi ciencies related to mismatch and OTJ search.
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4.3.1 Mismatch (0 < ηLt < 1), No OTJ Search (π = ηHt = 0)

When we allow for permanent mismatch by shutting down OTJ search, the static labor wedge for

low-tech employment reduces to

ΩL
Static,t =

mL
s,t

mL
v,t
γL

ψL

1−ψL
fLt
qLt
γL +

(
1− ηLt

) [
1− ψL(1−ψH)

(1−ψL)ψH

](
hM′t

uHc,t
− χH

) .
Closer inspection of the denominator shows that any distortion in this static margin is driven

by asymmetries in the parameterization of bargaining power across the two labor markets. Indeed,

as long as ψL = ψH the second term in the denominator drops out and the fact that the Cobb-

Douglas matching function has the property that
mL
s,t

mL
v,t

= ξL

1−ξL θ
L
t = ψL

1−ψL
fLt
qLt
when ξL = ψL implies

ΩL
Static,t = 1. In contrast, when ξL 6= ψL, permanent mismatch introduces a distortion into the

static margin for low-tech employment.

For the static wedge for high-tech employment, the static effi ciency conditions in the private

equilibrium coincide with those in the socially effi cient equilibrium; accordingly, the static labor

market wedges disappear so that

ΩH
Static,t = 1

Similarly, shutting down OTJ search eliminates the wedge for high-tech job creation, so that

ΩH
Dynamic,t = 1

In contrast, for both low-tech and mismatch job creation the search-based wedges reduce to the

following, respectively:

ΩL
Dynamic,t=

Y1,t + ΓLt +
(
1− ρL

)
EtΞt+1

[
γL

mL
v,t+1

− ΓLt+1 −
hL′t+1
uLc,t+1

]
ηLt Y1,t + ΛLt + (1− ρL)EtΞt+1|t

{[
γL

mL
v,t+1

− ΛLt+1

]
ηLt
ηLt+1

(
1−mL

s,t+1

)}
and

ΩM
Dynamic,t=

Y2,t − ΓMt +
(
1− ρL

)
EtΞt+1

[
γL

mL
v,t+1

+ ΓMt+1

]
(
1− ηLt

)
Y2,t + ΛMt +

(
1− ηLt

)
(1− ρL)EtΞt+1|t

[
Υ1
t+1

]
In summary, mismatch employment generates a distortion that manifests primarily in the dy-

namic margins for both low-tech and mismatch job creation. The static margin for low-tech em-

ployment is distorted only to the degree that there is an asymmetry in bargaining power across the

two markets. Notice also that the search-based labor wedges presented in this special case without

OTJ search are considerably more simple than the more general wedges presented in the previous
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subsection (even when we shut down the congestion externality and unemployment benefits). This

highlights the role of OTJ search in propagating the mismatch distortion: when high-skilled indi-

viduals engage in OTJ search from mismatch employment, the fundamental distortion created by

mismatch extends to all aspects of the frictional labor market.

4.3.2 No Mismatch (ηLt = 1), No OTJ Search (π = ηHt = 0)

Shutting down mismatch entirely reduces the model to a two-sector model with completely seg-

mented labor markets. In this case, under our assumption of the Hosios condition and no unem-

ployment benefits, the static wedges reduce to

ΩL
Static,t = ΩH

Static,t = 1

This implies hL′t+1/u
L
c,t+1 =

(
mL
s,t/m

L
v,t

)
γL. We can substitute this in with the fact that ηLt = 1

implies ΓLt = ΛLt = 0 ∀ t to show that the dynamic wedges collapse to

ΩL
Dynamic,t = ΩH

Dynamic,t = 1

and, of course, because there is no mismatch assumed in this special case the concept of ΩM
Dynamic,t is

meaningless. This result implies that in absence of mismatch the labor market effi ciency conditions

i ∈ (H,L) boil down to

hilfp,t
uic,t

=
mi
s,t

mi
v,t

γ

and

γ/mi
v,t = Yi,t + EtΞt+1

{
(1− ρ)

(
γ/mi

v,t+1

(
1−mi

s,t+1

))}
In other words, under the Hosios parameterization and zero unemployment benefits, shutting

down both mismatch and OTJ search results in a private search equilibrium that is socially effi -

cient. Indeed, both the static and dynamic effi ciency conditions are identical to those presented

in Arseneau and Chugh (2012) for the one sector general equilibrium labor search model. In this

sense, our paper illustrates how the effi ciency results presented in that earlier paper extend to a

more general economy characterized by mismatch and OTJ search.

4.3.3 Congestion Externality (ψ 6= ξ) and Unemployment Benefits (χ > 0)

With mismatch and OTJ search shut down, we reintroduce both the congestion externality and

unemployment benefits under the assumption that ψL = ψH . In this case, the static and dynamic

distortions for i ∈ (H,L) collapse to
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Ωi
Static,t =

[
(1− ξ)ψ
ξ (1− ψ)

+
1− ξ
ξ

1

γθit
χi
]

and

Ωi
Dynamic,t=

Yi,t +
(
1− ρi

)
EtΞt+1

{
γi

mi
v,t+1

(
1−mi

s,t+1

)}
1−ψi
1−ξi (Yi,t − χi) + (1− ρi)EtΞt+1|t

[
γi

mi
v,t+1

(
1− ψi

ξi
mi
s,t+1

)]
Note that the above two wedges are derived under the assumption that the matching function

is Cobb-Douglas with an elasticity parameter of ξi. Imposing the functional form makes it clear

that either deviations from the Hosios condition (ψ 6= ξ) or positive unemployment benefits (χ > 0)

are suffi cient to introduce a distortion to the competitive search equilibrium.

Taken together the preceding three special cases demonstrate that mismatch generates a distor-

tion that is independent from more standard distortions owing to congestion externalities and/or

unemployment benefits. Allowing for OTJ search amplifies the welfare effects generated by mis-

match employment. That said, the complicated expressions for the static and dynamic distortions

presented in Sections 4.1 and 4.2 clearly illustrate that all of these distortions interact in a compli-

cated way in general equilibrium.

4.3.4 Frictionless Labor Markets

Lastly, it is useful to illustrate that in absence of search frictions the model collapses to a standard

two-sector RBC model. To see this consider that we can shut down the long lived nature of

employment relationships by making matches last only one period, so that ρ = 1. In this case, the

dynamic effi ciency conditions given by equations 20 and 22 reduce to a simple static relationship,

γ/mi
v,t = Yi,t for i ∈ (H,L). Plugging this relationship into equations 18 and 19 gives hilfp,t/u

i
c,t =

mi
s,tYi,t. Finally, in absence of search frictions effort expended by the household in the labor market

is trivially translated one-for-one into new “matches”(though, to be clear, the concept of a labor

market match is meaningless in absence of frictions), so that mi
s,t = 1.

We retrieve the following expression

hit
uic,t

= Yi,t

which is the familiar effi ciency condition at the heart of the (two sector) RBC model.
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5 Quantitative Results

We calibrate our model to U.S. labor market data and use it to conduct some simple experiments

to gauge the size of the welfare effects of mismatch employment. The calibration is described in

the next subsection before turning to the main quantitative results of the paper.

5.1 Calibration

Our calibration, which is summarized in Table 1, is at monthly frequency and uses data on edu-

cational attainment to calibrate worker heterogeneity and data on employment by occupation to

calibrate firm heterogeneity. We also make use of aggregate labor market data where applicable.

All data are publicly available from the Bureau of Labor Statistics (BLS).

We take the empirical counterpart to our low- and high-tech sectors to be routine and non-

routine occupations, respectively, as per standard BLS occupational classifications.9 With this

dichotomy in mind, we use the BLS occupational outlook handbook to obtain educational attain-

ment requirements for entry-level positions by occupation. Roughly 82 percent of nonroutine jobs

require at least some post-secondary education, while only 14 percent of routine jobs require at

least some post-secondary education. Accordingly, in our model high-skill workers are those with

at least some post-secondary education and low-skill workers as those with at most a high school

degree. Data from the BLS shows that about one-half the U.S. population has at most a high

school degree. Accordingly, we set the model economy’s fraction of low-skill individuals, κ, equal

to 0.5.

With regard to preferences, because we assume that the time period is equal to one month we

set the discount factor β = 0.996, which is consistent with an annual interest rate of 5 percent.

We assume a standard functional form for the sub-utility of over consumption for both low- and

high-skilled individuals:

u(cit) =
1

1− σc
i 1−σ
t for i ∈ (H,L).

and set σ = 1 so that u(cit) = ln cit for i ∈ (H,L).

The sub-utilities over labor force activity for low- and high-skilled individuals, respectively are

given by:

h(lfpLt ) =
φL

1 + 1/ε

(
nLt + (1− fLt )sLt

)1+1/ε
9Specifically, routine occupations include: (1.) sales and related occupations; (2.) offi ce and administrative support

occupations; (3.) farming, fishing, and forestry occupations; (4.) construction and extraction occupations; (5.)

instalation, maintenance, and repair ocupations; (6.) production occupations; and (7.) transportation and material

moving occupations. Nonroutine occupations include: (1.) management, business, and financial occupations; (2.)

professional and related occupations; and (3.) service occupations.
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and

h
(
lfpHt

)
+ h

(
lfpMt

)
=

φH

1 + 1/ε

(
nHt + (1− fHt )sHt

)1+1/ε
+

φM

1 + 1/ε

(
nMt + (1− fLt )sMt

)1+1/ε
.

In calibrating preferences over labor force activity, quadratic labor disutility (so that ε = 1)

implies that the model’s aggregate labor force participation rate is highly inelastic with respect

to output per worker, which is in line with the data.10 We use both aggregate and disaggregate

labor force participation data from the BLS to calibrate the scaling parameters for the disutility

of participation in the low- and high-skill labor markets, respectively. The average participation

rate of individuals with at least some post-secondary education (high skill from the vantage point

of our model) is 1.33 times as high as the participation rate of individuals with at most a high

school education (low skill from the vantage point of our model). Also, the average labor force

participation rate in the US is 0.631. We calibrate the scaling parameters φL and φH , to target

these participation-rate data. The scaling parameter for the disutility of mismatch employment

for high-skilled individuals, φM , is calibrated to target a steady-state ratio of total employment in

high-tech to low-tech jobs of nH/NL = 1.11. This number corresponds to the average ratio of total

employment in nonroutine occupations to total employment in routine occupations in the U.S.

For production, we assume that output of final goods is a CES aggregate of the low- and

high-tech intermediate good, so that

Yt = Zt

(
%H
(
yHt
)ωF

+
(
1− %H

) (
yLt
)ωF )1/ωF ,

where: Zt is aggregate productivity; %H ∈ (0, 1) is the share of the high-tech intermediate input in

final goods production; and ωF governs the degree of substitutability between the high- and low-

tech goods in final goods production. In turn, yHt = ZHt n
H
t , where Z

H
t is high-tech productivity.

Production of the low tech good is determined by the CES aggregator of low-skill and mismatch

employment relationships

Y L
t = ZLt

(
%L
(
yLt
)ωL

+
(
1− %L

) (
yMt
)ωL)1/ωL ,

where %L ∈ (0, 1) is the share of low-tech input and ωL governs the substitutability of low and

mismatch inputs. Finally, we have that yLt = zLt n
L
t , and y

M
t = zMt n

M
t where zLt , z

M
t , and Z

L
t all

denote input-specific productivities. The steady state values of ZH , ZL, zL, and zM are normalized

to one. In contrast, the value of Z is chosen to normalize steady state aggregate output that Y = 1.

10Although our analysis does not focus on dynamics, our assessment of this elasticity comes from using quarterly

data on real GDP from the Bureau of Economic Analysis and data on aggregate employment and the aggregate labor

force participation rate from the BLS. We detrend the natural logarithm of output per worker and the participation

rate using a Hodrick-Prescott filter with smoothing parameter equal to 1600, and find that the coeffi cient on a simple

OLS regression of the detrended participation data on output per worker is −0.111 with a standard error of 0.025.
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The remainder of the production parameters are either chosen based on the existing literature or

calibrated to match empirically observed wage differentials.

Krusell, Ohanian, Rios-Rull, and Violante (2000) find an elasticity of substitution between

skilled and unskilled inputs equal to 0.4. This value is broadly in line with several research surveyed

in Hammermesh (1993). Thus, ωF is set to 0.4 so that high- and low-tech inputs are imperfect

substitutes in final goods production. In turn, we assume ωL = 1 so that low-skilled and mismatch

workers are perfect substitutes in the production of the low-tech intermediate input. To calibrate

the share parameter in the low-tech intermediate goods aggregator, %L, we set the equilibrium

mismatch wage 15 percent above the low-skill wage based on Sicherman (1991). (We assume that a

4-year education differential is a reasonable characterization of the educational difference between

high- and low-skill workers in the model economy.). For the share parameter in the final goods

aggregator, %H , we draw on occupational wage data from the BLS. The employment-weighted

median wages of individuals employed in nonroutine occupations is 1.35 times that of median

wages of individuals employed in routine occupations. Accordingly, we choose %H to achieve an

average steady-state employment-weighted wage ratio of individuals employed in high-tech jobs to

individuals employed in low-tech jobs of wH/WL = 1.35.

Turning to the labor market, we assume that both the low- and high-tech job markets are

characterized by a standard Cobb-Douglas matching function

mi
t = Ai

(
sit
)ξi (

vit
)1−ξi

, for i ∈ {L,H}

where Ai is matching effi ciency and ξi gauges the elasticity of the matching function with respect

to search activity. We set ξi = 0.5 for i ∈ {L,H}, which is broadly in line with research surveyed
in Petrongolo and Pissarides (2001). The matching effi ciency parameters, AL and AH , are jointly

calibrated to hit empirical targets that we obtain from both aggregate and sector-specific data

on job finding probabilities. Starting with the aggregate data and following the methodology in

Elsby, Michaels, and Solon (2009) and Shimer (2012), monthly data on unemployment since 1951

reveal that the probability that an average unemployed individual finds a job within a month is

0.431. Thus, one calibrating target for the two matching effi ciency parameters is the steady-state

value (1−ηH)mH+mL

sL+sM+sH
= 0.431. Moving to the sector-specific data, we follow a similar methodology

using data on the total number of unemployed individuals who were last employed in routine

and nonroutine occupations. Under the assumption that an individual’s last occupation is roughly

indicative of their skill level, we find that since 2000 the average job-finding probability of individuals

last employed in routine occupations is 0.99 times that of individuals last employed in nonroutine

occupations. This gives us our second calibrating target for the matching effi ciency parameters,

which is a steady-state value
mL/(sL+sM)
(1−ηH)mH/sH

= 0.99.
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The exogeous job destruction probabilities, ρL and ρH , are calibrated using BLS data on aggre-

gate and occupation-specific unemployment rates. These data show the average US unemployment

rate since 1951 is 0.058, so in our model we pin down one of the job destruction rates by targeting

the steady-state ratio (uL+uH)/(lfpL+ lfpH) = 0.058. In addition, these data also show that the

average unemployment rate of individuals last employed in nonroutine occupations is about 1.62

times as high as that of individuals last employed in nonroutine occupations. So, the calibrating

target that pins down the second job destruction rate is the steady-state ratio uL

lfpL
/ uH

lfpH
= 1.62.

We assume symmetry in the vacancy posting costs, γH = γL, and calibrate these costs to tar-

get the ratio of aggregate vacancies to aggregate unemployment: vL+vH

(1−fL)sL+(1−fH)sH = 0.68. We

arrive at this number by using data on aggregate job openings from the BLS Job Openings and

Labor Turnover Survey since 2000 (when first available) combined with the Conference Board’s

Help-Wanted Index from 1951 through 2000. Taken together with time series for aggregate un-

employment, these data imply that in the US the average post-war period ratio of vacancies to

unemployment is 0.68.

We also assume symmetry in bargaining power, so that ψH = ψL = 0.5. This parameterization

has the virtue that, in our model, ψH = ψL = ξH = ξL delivers both an effi cient split of match sur-

plus (see Hosios (1990)) as well as cross-market effi ciency under permanent mismatch. Per Shimer

(2005), unemployment benefits are set to deliver a 40 percent replacement rate of wages. In partic-

ular, the low-skill unemployment benefit, χL, is set to deliver a 40 percent replacement rate of the

steady-state wage of low-skill workers. Hence, χL = 0.4wL. We target the high-skill unemployment

benefit, χH , analogously so that it delivers a 40 percent replacement rate of employment-weighted

steady-state average wages of high-skill workers. Therefore, χH = 0.4w
HnH+wMnM

nH+nM
.

Finally, we calibrate the value for the on-the-job search effi ciency parameter, π, following Nagy-

pal (2005) who finds that the ratio of job-to-job transitions to unemployment-to-employment tran-

sitions is between 2.57 and 3.07 for individuals with at least some post-secondary education. We

take the midpoint of this range as a reference point and calibrate π so that

πfH
(
1− uH/lfpH

)
((fLsM + fHsH)/(sM + sH)) (uH/lfpH)

= 2.82.

For instance, then, given an unemployment rate of 5 percent a ratio of 2.82 implies that the relative

transition rates are about 14 percent.

5.2 Main Results

Table 2 presents the main results in the baseline economy for the private (Panel A) and socially

effi cient equilibrium (Panel B). The solution to the planning problem has the planner endogenously

choosing positive mismatch (as opposed to no equilibrium mismatch as in a so-called ex post seg-
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mentation equilibrium in the language of Albrecht and Vroman (2002)), but no OTJ search. In

the private equilibrium, one interesting result that arises endogenously from the calibration is that

the aggregate mismatch rate, nM/N is about 5 percent. This is very much in line with empirical

results in Fallick and Fleischman (2004) who report a fraction of all employed individual actively

engaged in OTJ search equal to about 0.045.

The welfare costs, measured as the percent of additional consumption that would be required

to give to (or to take away from) each household to make them as well off in the private equilibrium

as they are in the socially effi cient equilibrium, are shown in lines 1 and 2 of the table. The welfare

cost in the baseline calibration falls primarily on low-skill individuals– on the order of 112 percent of

steady state consumption. In contrast, the costs imposed on the high-skilled household are fairly

modest at under 10 basis points. The aggregate welfare cost is simply a weighted average of the

costs for the low- and high-skill households.

The remainder of the table presents the set of allocations in each of the two equilibria. The

allocations make clear that the welfare costs in the baseline economy stem from ineffi ciently high

labor force participation for both households. In short, firms post an ineffi ciently low number of

vacancies in the private equilibrium and households devote an ineffi ciently high amount of search

effort in order to find a job. The result is a tighter labor market, which lowers job finding

probabilities for both low- and high-tech jobs and, in turn, pushes unemployment rates above their

socially optimal level. On net, the increase in search activity more than offsets the lower level of

employment, resulting in participation rates that are ineffi ciently high for both low- and high-skilled

households alike.

5.2.1 Isolating the Welfare Effects of Mismatch

The results presented in Table 2 include positive unemployment benefits and mismatch, both of

which are distortionary. In order to isolate the welfare effects of skill-mismatch employment, it is

useful to strip these distortions out of the model.

Table 3 parses the total welfare effects by holding all other parameters in the model constant

and showing the incremental distortionary effects caused by permanent and temporary mismatch

and, separately, the unemployment benefit. For reference, Panel D restates the total welfare costs

reported in Table 2, and summing across Panels A through C in Table 3 add up to the total welfare

costs reported in Panel D.

The distortionary effects of permanent mismatch are isolated in Panel A by shutting down both

the unemployment benefit and OTJ search in the baseline economy. For high-skilled households,

permanent mismatch creates welfare gains on the order of a 1
4 of a percentage point of steady

state consumption; these welfare gains comes entirely at the expense of low-skilled households.
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Intuitively, the inability to engage in OTJ search makes mismatch employment more costly from

the point of view of a high-skilled individual simply because it entails accepting a lower wage over

a longer expected duration of the job. Thus, firms must be willing to pay a higher wage in order

to entice high-skilled workers into accepting mismatch jobs. Even with the higher wage, activity

in the market for mismatch jobs (both search as well as employment) remains suboptimally low

and, as a result, a greater burden of production of the low-tech intermediate good shifts to low-skill

workers. This negative spillover results from the fact that high-skill agents do not internalize the

affect that their search activity in the market for low-tech jobs has on low-skilled workers.

Panel B isolates the distortion associated with the temporary nature of mismatch by re-

introducing OTJ search into the economy in Panel A. The principle effect of OTJ search is to

increase the flows out of mismatch employment. In doing so, this lowers the cost of mismatch

employment to the high-skilled household simply because it shortens the expected length of time

that the mismatched worker needs to accept a lower wage before potentially moving to a higher

paying job in the high-tech sector. As a result, the high-skilled household reallocates search ac-

tivity away from the market for high-tech jobs toward the market for low-tech jobs. The increase

in search activity for low-tech jobs notwithstanding, sharp outflows through job-to-job transitions

from successful OTJ search cause an overall decline in the stock of mismatch jobs. This decline

taken together with the drop in search activity for high-skilled jobs cause labor force participation

for high-skilled households to fall. Hence, the ability to engage in OTJ search generates welfare

gains that are similar in magnitude to the gains from permanent mismatch. From the perspective

of the low-skilled household, ineffi ciently low mismatch employment shifts an even greater burden

of production onto low-skilled workers, who now need to devote even more search activity to an

otherwise more competitive market for low-tech employment. This carries a significant welfare

cost, nearly 1.2 percentage points of the steady state consumption of the low-skilled household. In

this sense, we can say that OTJ search tends to amplify the welfare effects of mismatch for the

low-skilled household.

Finally, Panel C shows the incremental welfare costs when we add back in unemployment ben-

efits, taking us back to the baseline economy. Reintroducing the unemployment benefit generates

welfare costs for both types of households. For both, the welfare costs stem from the fact that

the unemployment benefit raises the outside option of workers and, in doing so, it drives up the

bargained wage. Households respond by devoting more effort to search in order to benefit from

the increase in compensation, while the declining capital value of a job leads firms to post fewer

vacancies. All told, the market for both low- and high-skilled labor tightens, making it harder for

workers to find jobs and significantly increasing the unemployment rate.

All told, for high-skilled households skill-mismatch employment is welfare enhancing and the
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resulting welfare gains offset roughly 80% of the costs associated with the unemployment bene-

fit. The high-skilled household benefits in roughly equal proportion from both permanent and

temporary mismatch. These welfare gains come at the expense of low-skilled households where

skill-mismatch employment accounts for roughly 90% of the welfare costs in the baseline economy

with the costs associated with the unemployment benefit explaining the remainder. The negative

spillovers associated with the temporary nature of mismatch are considerably more costly (roughly

six times higher) than the costs associated with permanent mismatch.

5.2.2 Mismatch and Wage-Inequality

Table 4 summarizes the effect of mismatch on two measures of wage inequality in the model. The

first measures the skill premium as the ratio of the average wage for high-skilled over the average

wage for low-skilled individuals. The second measures the within educational group occupational

premium as the ratio of the average wage for high-skilled individuals to the mismatch wage. These

two measures of wage inequality are identical to those examined in Dolado, Jansen, and Jimeno

(2009).

The middle three columns reveal the incremental effect of the three distortions on each measure

of wage inequality. Permanent mismatch has essentially no effect on wages, and hence wage

inequality, at all. In the case of transitory mismatch, the sharply lower wage required to compensate

the low-tech firm for the shorter expected duration of mismatch employment given the possibility

of OTJ search results in a modest decline in the skill premium– by nearly 112 percent relative to

the socially effi cient equilibrium– and an increase in the within educational group occupational

premium by nearly 10 percent. The response of the skill premium in our model is qualitatively

different from Dolado, Jansen, and Jimeno (2009), who find that transitory mismatch raises the

skill premium. The difference likely owes to the endogenous labor force participation margin in our

model which neutralizes the response of the high-tech wage (whereas the high-tech wage increases

sharply in Dolado, Jansen, and Jimeno (2009) where the participation margin is exogenous in

their partial equilibrium setup). Finally, the unemployment benefit compresses both measures

of wage inequality owing to the greater responsiveness of the low-skill and mismatch wage to the

unemployment benefit.

5.3 The Relative Size of the Mismatch Distortion

Our theoretical results show a complicated interaction between the distortions generated by mis-

match, the unemployment benefit, and the size of the congestion externality.

Figure 1, which is divided into four panels, explores this interaction. The top two panels present

welfare calculations for values of the replacement rate for unemployment benefits varying between
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0 and 0.8 (the baseline assumption is 0.4). In all cases, we assume the Hosios condition holds in

both of the segmented labor markets (ψi = ξi) in order to isolate the interaction of the mismatch

distortion with the distortion generated by unemployment benefits.

The top left panel considers the case in which mismatch is permanent. For reference, the

results that isolate the affect of permanent mismatch (reported in Panel A of Table 3) occur at a

0% replacement rate and the baseline results (reported in Table 2) occur at a 40% replacement rate.

The plot shows that there are small distributional effects associated with permanent mismatch (in

the sense that high-skilled households gain at the expense of the low-skilled) in absence of the

unemployment benefit. But, for suffi ciently high levels of the replacement rate these distributional

effects are overwhelmed by the overall welfare costs associated with the unemployment benefit.

The top right panel conducts the same exercise for the case in which mismatch is transitory.

Comparing the top right to the top left panel for the case with no unemployment benefits clearly

illustrates the amplification of the welfare costs of transitory mismatch. The distributional effects–

the spread between the dotted and dashed lines– are more pronounced and the overall costs to

low-skilled individuals are much higher. That said, qualitatively the story is similar in that

the distortion created by the unemployment benefit eventually dominates the welfare effects of

mismatch regardless of whether it is permanent or transitory.

The lower two panels conduct a similar exercise focusing on the strength of the congestion

externality by varying worker’s bargaining power between 0.2 and 0.8 (the baseline assumption is

ψi = ξi = 0.5). In all cases, we assume that there are no unemployment benefits, χi = 0, in order

to isolate the interaction of mismatch and the congestion externality.

The bottom left panel considers the case in which mismatch is permanent. The welfare gains

for both low- and high-skilled households zero out in the neighborhood of ψi = ξi = 0.5 reflecting,

in part, the fact that there is no distortion from the unemployment benefit. That said, the

welfare costs are not exactly zero at ψi = ξi = 0.5 due to the distortion generated by permanent

mismatch (see Panel A from Table 3). The parabolic shape of the welfare curve illustrates that

the welfare costs of the congestion externality are significant as we move farther away from the

Hosios parameterization in either direction. Notice also that the distributional impact is sensitive

to worker bargaining power. Higher bargaining power leads to larger welfare costs for low-skilled

relative to high-skilled households; conversely, lower worker bargaining power leads to larger gains

for high-skilled households. Finally, the bottom right panel conducts the same exercise for the case

in which mismatch is transitory. At ψi = ξi = 0.5, the spread between the welfare costs to low-

skilled individuals and the welfare gains to high-skilled individuals again reflects the amplification

effect of transitory relative to permanent mismatch. The figure shows that the distributional aspect

of the welfare costs of transitory mismatch is preserved in the range of 0.4 < ψi < 0.65 but outside
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that range the welfare costs associated with the congestion externality dominate.

6 Conclusion

This paper analyzes the welfare costs of mismatch employment. The first main contribution is

to derive a set of effi ciency conditions that provide a complete characterization of the distortions

generated by permanent and transitory mismatch. The second main contribution is to measure

the quantitative magnitude of these distortions in a carefully calibrated version of the model that

matches a number of aspects of the occupational and skill-based heterogeneity found in U.S. labor

markets. Our quantitative results show that the welfare effects of mismatch are purely distribution

in the sense that high-skilled individuals gain at the expense of the low-skilled. These distributional

effects are most pronounced when mismatch is transitory as OTJ search acts to amplify both the

welfare gains that accrue to high-skilled individuals and the welfare costs that accrue to low-skilled

households.

There are a number of possible avenues for extending our analysis. Due to consumption risk

sharing, our welfare effects are largely driven by differences in labor market outcomes for low- and

high-skill households. It would clearly be interesting to see how our results change when relaxing

this assumption. Our results point to different magnitudes for the welfare effects of permanent

versus temporary mismatch. To this end, an interesting extension might be to re-examine our

welfare results in a model that allows for lock-in to mismatch employment due to skill deterioration

in the spirit of Pissarides (1994). Finally, although we have defined and measured the distortions

associated with mismatch, we have not examined the design of optimal labor market policy to

address these distortions. We leave these extensions for future research.
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Table 1. Baseline parameterization (monthly frequency)

Parameter Value

Preferences

Discount factor, β 0.996

Utility curvature, σ 1

Participation disutility exponent, ε 1

Low-skill participation disutility scaling, φL 9.79

Mismatch participation disutility scaling, φM 89.22

High-skill participation disutility scaling, φH 11.42

Production

Aggregate technology, Z 4.75

Sectoral technologies, ZH = ZL = zM = zL 1

High-skill share in final goods, %H 0.505

Mismatch share in low-tech production, %L 0.547

Final goods input substitutability, ωF 0.4

Low-tech input substitutability, ωL 1

Labor Market

Fraction of low-skill population, κ 0.5

Vacancy flow costs, γH = γL 2.33

Low-tech job destruction probability, ρL 0.061

High-tech job destruction probability, ρH 0.035

Low-tech matching effi ciency, AL 0.769

High-tech matching effi ciency, AH 0.652

Matching function elasticity, ξL = ξH 0.5

Worker bargaining power, ψH = ψL 0.5

Low-skill unemployment benefits, χL 0.524

High-skill unemployment benefits, χH 0.709

On-the-job search effi ciency, π 0.136
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Table 2: Allocations in Baseline Economy

A. Private B. Socially

Variable Equilibrium Effi cient Equilibrium

Welfare Costs

1. Hh welfare (L, H) 1.523 0.086

2. Agg welfare 0.805

Aggregates

3. cL, cH 0.471 0.469

4. LFP rates (L, H) 0.542 0.719 0.527 0.716

Labor Market Variables

5. nL, nH 0.251 0.313 0.252 0.314

nM 0.030 0.034

6. sL, sH 0.036 0.021 0.027 0.019

sM 0.008 0.004

7. vL, vH 0.014 0.011 0.017 0.014

8. θL, θH 0.314 0.446 0.534 0.742

9. fL, fH 0.431 0.436 0.563 0.562

10. U rates (L, H) 0.075 0.046 0.045 0.028
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Table 3: Incremental Welfare Effects of the Three Distortions*

A. Permanent B. Transitory C. Unemployment D. Total

Mismatch Mismatch Benefits Welfare Costs

1. Hh welfare (L, H) 0.186 −0.184 1.182 −0.214 0.156 0.484 1.523 0.086

2. Agg welfare 0.001 0.484 0.320 0.805

* Welfare costs (gains) are calculated as percent of steady state consumption required to give to (take away from)

each household (low- and high-skilled, seperately) in the private equilibrium to make them as well off as in the

socially effi cient equilibrium. Aggregate welfare costs are simply an equally weighted sum of the costs to low- and

high-skilled households. Positive numbers indicate welfare costs and negative numbers indicate gains.
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Table 4: Mismatch and Wage Inequality

Change Owing to:

A. Socially Eff. B. Permanent C. Transitory D. Unemployment E. Baseline

Equilibrium* Mismatch Mismatch Benefit Economy

1. Skill Premium, (WH/wL) 1.378 ˜0 −0.019 −0.007 1.351

2. Within Education 1.139 ˜0 0.109 −0.074 1.175

Occup. Premium, (WH/wM )

* Measures of wage inequality in the socially effi cient equilibrium are backed out using the socially effi cient

allocations and the Nash wage expression. Also, note that WH =
(
nHwH + nMwM

)
/(nH + nM ).
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Figure 1: Size of mismatch distortion relative to unemployment benefit and congestion externality.
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