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1. Introduction 
The labor market is unlike any other: not only are labor services intrinsically heterogeneous, as they 

vary depending on the characteristics of the workers that supply them, but their productivity depends 

on the characteristics of the firms where work is performed and on those of the tasks to which workers 

are allocated, and so does the satisfaction of the workers that supply these services. Therefore, the 

quality of worker-firm matches and worker-job matches are of quintessential importance to both 

firms’ productive efficiency and workers’ personal welfare. Then, it is no surprise that measuring the 

quality of occupational matches (or mismatches) and understanding its determinants and 

consequences has attracted the keen attention of both researchers and policy makers.  

This paper provides an up-to-date map of the vast body of research on this topic. We survey the 

theoretical models proposed in the literature to define skill mismatch, the measures and the data that 

have been used so far to assess the extent of mismatch, and how these measures have been used in 

empirical analyses of skill mismatch. We also identify the determinants and effects of occupational 

mismatch, and the economic policies that can affect it. Finally, we present the research questions still 

under-researched and the policy issues that deserve attention in future work. 

We start by focusing on the two main conceptual reasons why occupational mismatch can occur: 

search costs and imperfect information in the labor market. As explained in Section 2, the 

heterogeneity of workers, firms and jobs, and the decentralized nature of the labor market require 

unemployed workers to engage in a costly search process to identify the firms offering a sufficiently 

high wage for their services. The magnitude of their search costs affects the quality of firm-worker 

matches, as well as the quality of the match between workers and jobs (or tasks) within firms. In 

addition, aside from search costs, the quality of matches is affected by the imperfect information that 

workers have about firm and job characteristics, and that firms have about workers’ characteristics. 

Section 3 explains that occupational mismatch can take different forms, such as vertical and horizontal 

mismatch, and presents the related definitions of skill gaps, skill shortages, and skill obsolescence. 

Unsurprisingly, to capture empirically this variety of forms of mismatch requires a variety of measures, 

which are surveyed systematically in Section 4. The measures that have been used so far vary widely 

depending on the method used (objective, subjective or mixed), the benchmark used to judge a good 

match (expert evaluations, realized matches, direct or indirect self-assessment), and the characteristics 

for which data are available (educational or skills, unidimensional or multidimensional).  The variety 
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of data recently used on occupational mismatch are listed and described in the Appendix. Besides 

describing the vast array of measures used in research on occupational mismatch, Section 4 illustrates 

their actual use in a selected number of prominent studies and also surveys measures used to measure 

skill shortages, which are increasingly relevant in the current state of labor markets in Europe. 

Section 5 turns to an analysis of economic factors that tend to magnify or diminish the impact that 

search costs and/or informational imperfections have on occupational mismatch. Specifically, it starts 

by discussing how various labor market imperfections tend to amplify (or reduce) the effects of these 

two basic frictions, namely: (i) geographical constraints and relocation costs, (ii) firms’ firing and hiring 

costs, (iii) financial constraints, (iv) non-meritocratic promotions, and (v) workers’ migrant status. 

Next, it explores whether and how skill mismatch responds to macroeconomic fluctuations, and how 

it depends on structural factors such as education and technology, and how it is affected by structural 

shocks affecting the composition of the demand or supply of labor, such as the China shock, the 

COVID-19 pandemic, the transition to a decarbonized economy and the ongoing demographic 

decline. 

Next, Section 6 examines the effects of occupational mismatch on firm-level and worker-level 

outcomes. Based on the available evidence, it highlights that a better workforce allocation enables 

firms to increase their productivity and workers to earn higher wages and develop more rewarding 

careers. By the same token, factors that break up successful firm-worker or job-worker matches tend 

to cause persistent disruptions for both firms and workers.  

Section 7 looks at occupational mismatch from the policy angle, asking which policies have been 

shown to have an appreciable impact in reducing it. As the main labor market frictions that produce 

occupational mismatch are search costs and imperfect information, it considers, first of all, policies 

that aim to improve the information available to labor market participants and reduce search costs. In 

line with the frictions analyzed in Section 5 as possible contributors to skill mismatch, this section also 

considers policies that reduce housing, firing, and hiring costs, those that facilitate on-the-job training, 

and, more generally, skill acquisition and migration policies that address skill shortages. 

Finally, Section 8 provides some concluding remarks and points to the most novel and promising 

recent advances in this area, as well as to the remaining areas of ignorance that require additional work 

and improved data, especially in light of the ongoing and impending structural changes in the economy 

likely to require massive firm restructurings and worker reallocations. 
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2. Theoretical Framework 
Skill mismatch arises when workers are not well-matched to employers or jobs. This occurs either 

because workers are over- or under-qualified for the position or because they have a different skill set 

from what the job would require, for instance, as described in its posting. Hence, to frame the 

mismatch problem we refer to the theories so far proposed to model this matching process. In these 

frameworks, the mismatch can arise from two different types of labor market frictions: search costs, i.e., 

workers’ costs to acquire information about posted wages and job vacancies, as well as firms’ costs to 

obtain information about job seekers, and imperfect information about workers’ skills and job tasks. The 

sources of these frictions vary across models, and in some of them the mismatch can arise from a 

combination of frictions, which may reinforce each other. In what follows, we start from an overview 

of models based on the presence of search costs and then focus on settings that allow for imperfect 

information about skills and tasks. 

 

2.1. Search models and search costs 
While standard general equilibrium theory assumes that buyers and sellers trade homogeneous 

commodities in centralized, frictionless markets, labor markets are decentralized, feature several 

frictions, and are much more complex, especially because of the heterogeneity of firms, workers, and 

jobs. As a result, employers and prospective employees face significant costs to identify and achieve 

the best possible match. In this section, we review the most important models of labor market search, 

distinguishing between random search models – where jobseekers are presented with vacancies randomly 

drawn from a certain distribution of jobs – and directed search ones – where jobseekers can direct their 

search toward specific vacancies. As we shall see, search costs can generate mismatch in each of these 

models. 

2.1.1.   Random search 
The matching process of workers with employers and jobs has been modeled in several ways. In the 

simplest model (McCall, 1970), employers post jobs with certain set wages, and job seekers “sample” 

– in other words, apply to and are (eventually) offered – jobs sequentially from this given wage 

distribution. Each time jobseekers sample a job offer, they have to decide whether to stop their search 

and accept the job or continue searching. They take this decision by comparing the wage of the job 

they sampled against the income they could earn if they remained without a job (for instance, the 
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unemployment insurance benefits) and the continuation value of not accepting that job – i.e., the wages 

of the other jobs they could be offered if they kept searching – which crucially depends on the wage 

distribution they are facing and on the probability of receiving other offers.  

In the absence of frictions, workers make their decisions optimally and accept a job whenever the 

offered wage is higher than their reservation wage, which depends on their non-employment income 

and their continuation value. When searching is costly or workers are imperfectly informed about the 

wage distribution they face, jobseekers may be over-optimistic or over-pessimistic about the wage 

distribution or the probability of receiving a job offer, so that they may end up setting a reservation 

wage that is either too high or too low compared to the perfect information benchmark (Mueller et 

al., 2021). Search costs and biased beliefs about the wage distribution and the job offers arrival rates 

could result in workers being under-employed or extending the duration of unemployment. The latter 

is particularly problematic, given the “scarring effect” of prolonged unemployment on re-employment 

outcomes and wages (see, for instance, Jarosch, 2023). Rogerson (1987) formalizes the intuition that 

higher search costs result in lower reallocation of workers across sectors where their skills may be 

more efficiently used. 

In the seminal model of Diamond, Mortensen and Pissarides (DMP), instead of being posted by 

employers, wages are determined by bargaining between employers and workers to split the “value” 

of their match (Diamond, 1982; Mortensen and Pissarides, 1994). As in McCall (1970), search is 

“undirected” or random, that is, jobseekers are not able to direct their search to different types of jobs 

or different parts of the wage distribution. The matching between job seekers and employers happens 

via a matching function – a reduced-form way to model search frictions arising from the mismatch 

between the supply and demand of workers with specific types of skills. The matching function takes 

as inputs the number of job seekers (labor supply) and number of vacancies (labor demand) in a certain 

market and is usually assumed to have constant returns to scale. Under this assumption, the matching 

function becomes a function of the tightness of the labor market, i.e., the ratio of the number of vacancies 

to the number of job seekers. Opening a vacancy is costly for firms, and in equilibrium the value of a 

vacancy for a firm is equal to zero – if not, more firms would enter the market and open vacancies, 

violating the equilibrium condition. Once a match is formed, the match surplus is split between workers 

and employers through Nash bargaining.  

In this framework, there are two key externalities. First, as tightness increases, workers find jobs more 

easily (thick-market externality) since there are more vacancies available for the same number of job 
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seekers (Pissarides, 1984). At the same time, firms find workers more slowly (congestion externality), as 

there are now fewer workers that could be a match for their vacancies. Whether the search equilibrium 

is (constrained) efficient depends on whether these two externalities cancel each other or one of them 

dominates. According to the Hosios condition (Hosios, 1990), efficiency is obtained only if workers’ 

bargaining power is equal to the elasticity of the matching function with respect to unemployment, 

which is only possible if the matching function has constant returns to scale. This condition does not 

hold in many circumstances, for instance when there is a holdup problem, that is, firms have to make 

sizable investments before finding their employees (Acemoglu and Shimer, 1999), or when there is job 

rationing, that is, when there is a shortage of jobs even in the absence of matching frictions because of 

structural factors1 (see Michaillat, 2012; Landais et al., 2018).  

In the models discussed so far, employment relationships either last forever (in the McCall model) or 

are exogenously destroyed, and only then the newly unemployed search for a different job (in the 

DMP framework). A key innovation of Burdett and Mortensen (1998) is to allow workers to search 

while they are employed and to make job-to-job transitions. As in the McCall model, search is random: 

workers apply randomly for jobs, but they sample continuously from the distribution of vacancies and 

associated posted wages. In this model, workers accept any job offer that is simply higher than their 

non-employment value (if they are not currently working) or their current wage (if they are already 

employed). In this setting, the reservation wage does not depend on the continuation value of not 

accepting an offer because workers can keep searching and continuously move from one employer to 

the other even after they accepted a job. There is a strong correlation between wages and employer 

size: firms paying higher wages can recruit more workers and are larger. 

Inefficiencies can arise if firms have different productivity, as monopsony power could prevent 

workers from being assigned to more productive firms. Furthermore, the presence of search costs, 

combined with imperfect information about posted wages and future job offers, may bias workers’ 

search and job acceptance decisions (Conlon et al., 2018), generating and reinforcing mismatch. 

Postel-Vinay and Robin (2002) and Cahuc et al. (2006) offer more complex and richer random search 

models with on-the-job search. In Postel-Vinay and Robin (2002) firms offer wages to workers (wage 

 

1 This happens, for instance, when wages are too high compared to workers’ productivity. In this scenario the least 
productive workers remain unemployed because it is not profitable for firms to hire them, even when hiring costs are 
zero (Michaillat, 2012). 
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posting) conditional on their characteristics and can respond to outside job offers received by their 

employees (counteroffers). Workers differ in their level of unobserved “competence” and firms also 

differ in their productivity. In equilibrium, wage dispersion is driven by heterogeneity in workers’ and 

firms’ productivities but also by matching frictions. Cahuc et al. (2006) revisit DMP’s Nash bargaining 

framework allowing for on-the-job search. In their model, firms not only bargain with their employees 

but also compete for workers with other employers. Wages are mainly driven by three forces: (i) 

productivity, (ii) competition between employers, and (iii) workers’ bargaining power. By estimating 

their model based on French administrative data, they find that between-employer competition 

matters a lot in the determination of wages, while workers’ bargaining power is less relevant, especially 

for intermediate- and low-skilled workers. This suggests that, by raising workers’ rents from successful 

matches, employers’ competition for labor may encourage workers’ search effort and result in better 

job-skill matches. 

Finally, another recent strand of the literature studies how sorting between workers and firms interacts 

with firm size:  Eeckhout and Kircher (2018) show that there is a tradeoff between hiring more versus 

better workers, but this tradeoff can be solved by good management. They derive conditions for 

sorting that capture this tradeoff, and also show how their model can be augmented to account for 

labor market frictions. 

2.1.2.!   Directed search 
An alternative to random search is !"#$%&$!' ($)#%*, where jobseekers can direct their search toward 

vacancies offering different wages (see Acemoglu and Shimer, 1999, and Wright et al., 2021, for recent 

work on directed search and competitive search). Contrary to DMP, the focus is on search for a 

specific vacancy, rather than on overall vacancies in the economy. In directed search models, labor 

market frictions are combined with a guiding role for prices. In this setting, frictions arise also from 

the lack of coordination in the search decision (Galenianos and Kircher, 2009). Workers know about 

the wages offered for various jobs and rationally anticipate the probability of getting those jobs, which 

depends on how many other workers are applying for the same jobs. They make their application 

decisions based on this information and maximize their utility. Firms post wages to maximize profits, 

anticipating the probability that their vacancies will be filled and the actual wage distribution they will 

face.  

Shi (2002) illustrates how a directed search model can generate inequality among identical unskilled 

workers, even if they perform the same task and have the same productivity. Albrecht et al. (2006) 
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=-,?4?25)'N?M'+*$,-##./#0/1*-#(/!"#$#%)"23/R#3)'S&'T-,J'U&'8KSGF88A8)'
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,=4?5J-J=5'3-"#,)':#7($*8/#0/!"#$#%)"/?&(2@&"')=&2&'AABCD&'GFGK)'
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!"#$#%&'()"*&'BCBED&'89AGFCK8@)'

!H=.#23I&'6)&'1' \=5J,=O#&'T)&'CKCG)' !IJ#.-J4#?'-?%',=?J'%4554O-J4#?M'N.O34H-J4#?5'P#,'4?=]I-34JQ&'
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,-&"(-E(E$.=&="A(=0(A/<<"AA=-0(1"<=A=-0A($01(C",E-,.$0<"*(1#&$23$'4(!"#$%&'(")(,-"%"./-0(M99T9U'(SXVWSYM*(
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