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Jacks of All Trades and Masters of One: Declining Search 
Frictions and Unequal Growth†

By Paolo Martellini and Guido Menzio*

Declining search frictions generate productivity growth by allow-
ing workers to find jobs for which they are better suited. For “jacks 
of all trades”—workers whose productivity is similar across differ-
ent jobs in their labor market—declining search frictions lead to 
minimal growth. For “masters of one trade”—workers whose pro-
ductivity varies a great deal across different jobs in their labor mar-
ket—declining search frictions lead to fast growth. A rudimentary 
calibration suggests that differential returns to declining search fric-
tions may account for a non-negligible fraction of the wage growth 
differential between routine and nonroutine workers. (JEL J24, J31, 
J63, J64, O33)

Search frictions cause labor misallocation in the sense that workers are not nec-
essarily employed in the jobs where they are most productive. As search frictions 
decline—due to, say, advances in information and communication technologies—the 
allocation of labor improves and average labor productivity increases.1 The return of 
declining search frictions on productivity, though, is unequal across different groups 
of workers. For workers who are generalists or “jacks of all trades,” in the sense that 
their productivity is similar across different jobs in their labor market, the decline in 
search frictions leads to minimal productivity and wage growth. For workers who 
are specialists or “masters of one trade”—in the sense that their productivity varies 
a great deal across different jobs—the decline in search frictions leads to high pro-
ductivity and wage growth.

We formalize the above argument using a version of the search-theoretic model 
by Martellini and Menzio (2020, henceforth MM) with multiple types of workers.
Different types of workers populate different labor markets. In each market, workers 

1 Bhuller, Kostøl, and Vigtel (2019) provide direct evidence that information technology lowers search frictions. 
They show that, after the introduction of broadband internet, firms find employees more easily, workers face fewer 
problems locating available jobs, and starting wages are higher. A lumpy fall of search frictions in our model gen-
erates precisely these effects.
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and firms are located along a circle of unit circumference and meet through a ran-
dom search process. When a worker and a firm meet, their distance along the cir-
cumference (which we interpret as the distance between the skills of the worker and 
the skill requirements of the firm) determines their match-specific component of 
productivity and, in turn, their decision of whether to consummate the match. The 
environment is nonstationary. Specifically, the efficiency of the production tech-
nology and the efficiency of the search process grow over time at some constant, 
exogenous rate.

As in MM, we restrict attention to a balanced growth path (BGP), an equilibrium 
consistent with the empirical observation that the unemployment rate, the vacancy 
rate, the rate at which employed workers become unemployed (EU rate), and the 
rate at which unemployed workers become employed (UE rate) have no secular 
trend. The existence of a BGP implies some restrictions on the fundamentals of the 
model. In particular, it implies that the match-specific component of productivity 
must be an isoelastic function of the firm-worker skill distance.

Our main theoretical finding is to show that, for each type of worker, there are two 
components to the growth rate of productivity and wages. The first component is the 
growth rate of the efficiency of the production technology. The second component 
is the growth rate of the efficiency of the search process multiplied by the elastic-
ity of the match-specific productivity with respect to the firm-worker skill distance. 
Therefore, the productivity growth for two types of workers may differ not only 
because of biased technical change, i.e., the efficiency of the production technology 
used by one type of worker grows faster than the efficiency of the production tech-
nology used by the other type. The productivity growth for two types of workers may 
differ also because the return to declining search frictions is higher for one type—the 
type with a higher elasticity of the match-specific productivity with respect to skill 
distance (i.e., the masters of one trade)—and lower for the other type—the type with 
a lower elasticity of the match-specific productivity with respect to skill distance (i.e., 
the jacks of all trades). We then show that the return to declining search frictions for 
a particular type of worker is related to the extent of cross-sectional productivity 
(and, in turn, wage) dispersion in that type’s labor market. Thus, the difference in the 
return to declining search frictions between two types depends on the difference in 
the extent of cross-sectional dispersion in their respective markets.

Our main empirical finding is to document a positive relationship between 
cross-sectional wage dispersion and growth in the data. We first show that 
cross-sectional wage dispersion is systematically lower in routine than nonroutine 
occupations. We then show that wage growth is systematically lower in occupations 
with less wage dispersion (routine) than in occupations with more wage disper-
sion (nonroutine). These findings are consistent with the hypothesis that declining 
search frictions have led to higher growth for nonroutine than for routine workers. 
In routine occupations, jobs are almost by definition all similar and, hence, a routine 
worker would have a similar productivity on different jobs (he is a jack of all trades). 
In nonroutine occupations, jobs are almost by definition differentiated and, hence, 
a nonroutine worker would be more productive in some jobs than in others (he is 
a master of one trade). Therefore, the return to declining search frictions would be 
lower for routine than nonroutine workers. A rudimentary calibration suggests that 
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declining search frictions may account for 30 percent of the difference in growth 
between routine and nonroutine workers.

I.  Environment

The economy is populated by a measure ​​μ​i​​​ of workers of type ​i  =  1, 2, …,  N​, 
with ​​μ​i​​  ∈ ​ [0, 1]​​ and ​​∑ i=1​ N  ​​ ​μ​i​​  =  1​. Different types of workers belong to different 
labor markets. Within their own labor market, workers of type ​i​ are distributed uni-
formly along a circle with unit circumference. A worker’s type captures characteris-
tics (e.g., educational attainment, preferences over broad lines of work, etc…) which 
determine the market where the worker sells his labor. A worker’s location along the 
circle captures the worker’s skills. A worker maximizes the present value of income 
discounted at the rate ​r  >  0​. A worker’s income is some endogenous wage ​​w​i,t​​​ 
when he is employed, and some exogenous income ​​b​i,t​​​ when he is unemployed.

The economy is also populated by a positive measure of firms. A firm maximizes 
the present value of profits discounted at the rate ​r​. A firm hires workers by opening, 
maintaining, and filling vacancies. A firm opens a vacancy in labor market ​i​ and 
locates it randomly along the circle of unit circumference. The firm pays a flow 
cost ​​k​i,t​​  >  0​ to maintain the vacancy. The location of the vacancy along the circle 
captures the skills required by the firm. Once the vacancy is filled, the firm and the 
hired worker produce an income flow of ​​y​i,t​​ ​z​i​​​(ϵ)​​, where ​​y​i,t​​​ is a component of pro-
ductivity that is common to all matches between a firm and a worker of type ​i​, and 
​​z​i​​​(ϵ)​​ is a component of productivity that is specific to a particular match between a 
firm and a worker of type ​i​. Specifically, ​​z​i​​​(ϵ)​​ is a strictly positive and decreasing 
function of the distance ​ϵ  ∈ ​ [0, 1 / 2]​​ between the location of the worker and the 
location of the firm’s job along the circle. We refer to ​ϵ​ as the firm-worker skill 
distance.

Unemployed workers and vacancies need to search the labor market in order to 
find each other.2 We assume that the search activity of the two sides of the market 
generates a flow ​​A​t​​ M​(​u​i,t​​, ​v​i,t​​)​​ of one-to-one contacts between unemployed workers 
and vacancies, ​​u​i,t​​​ and ​​v​i,t​​​ being the measures of jobless workers and vacant jobs in 
labor market ​i​, ​M​( ⋅ , ⋅ )​​ a CRS function, and ​​A​t​​​ the efficiency of search. A searching 
worker contacts a vacancy at rate ​​A​t​​ p​(​θ​i,t​​)​​, where ​​θ​i,t​​  = ​ v​i,t​​ / ​u​i,t​​​ is the tightness of 
labor market ​i​, ​p​(θ)​  ≡  M​(1, θ)​​ with the properties ​​p ′ ​​( ⋅ )​ > 0​, ​​p ″ ​​( ⋅ )​ < 0,​ ​p​(0)​  =  0,​ 
and ​p​(∞)​  =  ∞​. A vacancy contacts an unemployed worker at rate ​​A​t​​ q​(​θ​i,t​​)​​, where 
​q​(θ)​  ≡  p​(θ)​ / θ​ with the properties ​​q ′ ​​( ⋅ )​  <  0​, ​q​(0)​  =  ∞​, and ​q​(∞)​  =  0​.

When a firm and a worker come into contact in labor market ​i​, they observe the 
distance ​ϵ​ between them. Given ​ϵ​, they choose whether to form a match. If the firm 
and the worker match, they negotiate the provisions of an employment arrangement. 
They then begin producing an income of ​​y​i,t​​ ​z​i​​​(ϵ)​​ and continue doing so until their 
match is terminated. If the firm and the worker do not match, the worker stays in the 
pool of unemployment and the firm’s job stays in the pool of vacancies.

The Nash bargaining solution determines the provisions of the employment 
arrangement. Namely, it maximizes the product of the worker’s and the firm’s gains 

2 The results extend to a version of the model where workers are allowed to search on the job.
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from trade taken, respectively, to the power of ​γ​ and ​1 − γ​, with ​γ  ∈ ​ (0, 1)​​. The 
worker’s gains from trade are defined as the value of the match to the worker net of 
the value of unemployment. The firm’s gains from trade are defined, analogously, 
as the value of the match to the firm net of the value of an unfilled vacancy. The 
employment agreement specifies a path for the wage and, explicitly or implicitly, 
a time when the match ought to be terminated. We assume that employment agree-
ments are sufficiently flexible to ensure that the termination time maximizes the sum 
of the value of the match to the firm and the worker (the joint value of the match). 
Since the wage transfers income from the firm to the worker at the rate of ​1​-to-​1​, 
the Nash bargaining solution is such that the worker and the firm get, respectively, 
a portion ​γ​ and ​1 − γ​ of the surplus, which is defined as the difference between the 
joint value of the match and the sum of the outside options.

The economic environment is nonstationary, as both the production and the 
search technologies improve over time. Specifically, the common component of pro-
ductivity ​​y​i,t​​​ grows at the exogenous rate ​​g​y,i​​  ≥  0​, and the efficiency of the search 
process ​​A​t​​​ grows at the exogenous rate ​​g​A​​  >  0​. Additionally, the unemployment 
income ​​b​i,t​​​ and the vacancy cost ​​k​i,t​​​ grow, respectively, at the rates ​​g​b,i​​​ and ​​g​k,i​​​.

The model is a version of MM with ​N​ types of workers, who do not interact either 
in the labor or in the product market.3 Different types of workers differ along two 
crucial dimensions. First, different types use different production technologies, each 
associated with its own level of productivity ​​y​i,t​​​ and its own growth rate ​​g​y,i​​​.4 For 
example, one type of worker may use a production technology that grows at a high 
rate. Another type of worker may use a production technology that grows at a low 
rate. Second, different types face a different relationship ​​z​i​​​(ϵ)​​ between the compo-
nent of productivity that is specific to a particular match and the distance ​ϵ​ between 
the worker’s individual skill and the job’s skill requirements. For example, one type 
of worker may face a function ​​z​i​​​(ϵ)​​ with a very low elasticity of ​z​ with respect to ​ϵ​. 
This type of worker is a “jack of all trades,” as he is essentially equally productive 
doing any kind of job (within his labor market). Another type of worker may face a 
function ​​z​i​​​(ϵ)​​ with a very high elasticity of ​z​ with respect to ​ϵ​. This type of worker 
is a “master of one trade,” as he is much more productive doing a job that requires 
skills similar to those that he possesses, rather than a job that requires skills different 
from the ones he has.

II.  BGP

We focus on a BGP, an initial condition of the economy together with an equi-
librium path along which—for each type of worker—the unemployment, vacancy, 
EU, and UE rates are time invariant. In a model with only one type of worker, the 
focus on a BGP is natural given the lack of any clear secular trend in the aggregate 
unemployment, vacancy, EU, and UE rates during the last 100 years of US history 

3 The results of the paper can be extended to an environment in which the output of different types is combined 
into a final good through a CES aggregator.

4 We refer to ​​y​i,t​​​ as productivity and ​​g​y,i​​​ as the growth rate of the production technology. More generally 
though, ​​y​i,t​​​ represents income and depends on both technology (which affects the quantity of output) and prefer-
ences (which affect the price of the output). Similarly, ​​g​y,i​​​ is the growth rate of income, which depends on techno-
logical progress and preferences.
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(see MM). In a model with multiple types of workers, the focus on a BGP seems like 
a natural starting point, as the stationarity of unemployment, vacancy, and transition 
rates for each type of worker guarantees the stationarity of these objects at the aggre-
gate level.5

Let ​​V​i,t​​​(z)​​ denote the joint value of an employment relationship of quality ​z​ 
between a firm and a worker of type ​i​. Let ​​U​i,t​​​ denote the value of unemployment 
for a worker of type ​i​. Let ​​S​i,t​​​(z)​  ≡ ​ V​i,t​​​(z)​ − ​U​i,t​​​ denote the surplus of a match of 
quality ​z​ between a firm and a worker of type ​i​. Further, let ​​θ​i,t​​​ denote the tightness 
of labor market ​i​, ​​u​i,t​​​ the fraction of unemployed workers of type ​i​, and ​​G​i,t​​​(z)​​ the 
c.d.f. of match qualities of employed workers of type ​i​. The initial condition of the 
economy is the distribution of workers at date ​t  =  0​, that is, ​​{​u​i,0​​, ​G​i,0​​}​​. A path 
for ​​V​i,t​​​, ​​U​i,t​​​, ​​θ​i,t​​​, ​​u​i,t​​​, and ​​G​i,t​​​ is an equilibrium if decisions are optimal, markets clear, 
and the dynamics of ​​u​i,t​​​ and ​​G​i,t​​​ are those implied by the agents’ decisions and the 
initial condition. A BGP is an initial condition together with an equilibrium such that 
the unemployment, vacancy, and transition rates are time invariant for all types of 
workers, while the distribution ​​G​i,t​​​ grows at some constant endogenous rate ​​g​z,i​​​—in 
the sense that every quantile of the distribution grows at the rate ​​g​z,i​​​.

The joint value ​​V​i,t​​​(z)​​ of a ​z​-quality match is

(1)	 ​​V​i,t​​​(z)​  = ​ max​ 
T≥0

​ ​ ​∫ 
t
​ 
t+T

​​ ​e​​ −r​(τ−t)​​ ​y​i,τ​​ z dτ + ​e​​ −rT​ ​U​i,t+T​​ .​

For any calendar time ​τ  ∈ ​ [t, t + T]​​, the match between the firm and the worker 
generates income ​​y​i,τ​​ z​. At calendar time ​t + T​, the match is terminated, at which 
point the worker’s continuation value is ​​U​i,t+T​​​ and the firm’s continuation value is 
the value of an unfilled vacancy, which equals zero because firms are free to open 
and close vacancies at will.

The optimal termination date ​T​ satisfies

(2)	 ​z ​y​i,t+T​​ + ​​U ̊ ​​i,t+T​​  ≤  r ​U​i,t+T​​ ,  and  T  ≥  0,​

where one of the two weak inequalities must hold as an equality.6 On the left of 
(2) is the gain from postponing the termination of the match by an instant, which 
is equal to the income of the match plus the time change in the value of unemploy-
ment. On the right of (2) is the cost of postponing the termination by an instant, 
which is equal to the annuitized value of unemployment. Overall, condition (2) 
states that either ​T  =  0​ and the gain from postponing the termination of the match 
by an instant is smaller than the cost, or ​T  >  0​ and the gain and cost are equal.

We define the reservation quality ​​R​i,t​​​ as

(3)	 ​​y​i,t​​ ​R​i,t​​  =  r ​U​i,t​​ − ​​U ̊ ​​i,t​​ .​

It follows from (2) that an ongoing firm-worker match survives if and only if ​z  ≥ ​ R​i,t​​​. 
Moreover, a new firm-worker match is consummated if and only if ​z  ≥ ​ R​i,t​​​. That 

5 Moreover, in online Appendix C, we document that the low-frequency dynamics of unemployment, EU, and 
UE rates at the three-digit occupation level are similar to those of aggregate unemployment, EU, and UE rates.

6 Condition (2) is necessary and sufficient (see MM).
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is, ​​R​i,t​​​ is the minimal match-specific component of productivity such that an ongoing 
match survives and a new match is consummated. From (1) and (2), it also follows 
that ​​S​i,t​​  = ​ V​it​​​(z)​ − ​U​i,t​​​ is strictly positive if and only if ​z  > ​ R​i,t​​​.

The value ​​U​i,t​​​ of unemployment for a worker of type ​i​ is

(4)	 ​r ​U​i,t​​  = ​ b​i,t​​ + ​A​i,t​​ p​(​θ​i​​)​γ​∫ 
0
​ ​z​ i​ 
−1​​(​R​i,t​​)​​​ ​S​i,t​​​(​z​i​​​(ϵ)​)​2 dϵ + ​​U ̊ ​​i,t​​ .​

The left-hand side of (4) is the annuitized value of unemployment. The right-hand 
side is the sum of three terms. The first is the worker’s unemployment income. The 
second is the worker’s option value of searching, which equals the rate at which the 
worker finds a vacancy multiplied by a portion ​γ​ of the expected surplus. The last 
term is the derivative of the value of unemployment with respect to calendar time ​t​. 
Note that the formula for the expected surplus makes use of the fact that the skill 
distance ​ϵ​ is uniformly distributed over ​​[0, 1 / 2]​​ and only matches with ​ϵ  ≤ ​ z​​ −1​​(​R​i,t​​)​​ 
are consummated.

The tightness of labor marker ​i​ satisfies

(5)	 ​​k​i,t​​  = ​ A​i,t​​ q​(​θ​i​​)​​(1 − γ)​​∫ 
0
​ ​z​ i​ 
−1​​(​R​i,t​​)​​​ ​S​i,t​​​(​z​i​​​(ϵ)​)​2 dϵ.​

The left-hand side of (5) is the cost to the firm from maintaining a vacancy in labor 
market ​i​. The right-hand side is the gain, which equals the rate at which the vacancy 
finds a worker multiplied by a portion ​1 − γ​ of the expected surplus. Condition (5) 
states that ​​θ​i​​​ equates the cost and gain of maintaining an additional vacancy in labor 
market ​i​.

By definition of a BGP, the unemployment rate, the market tightness, and the EU 
and UE rates must be time-invariant for each worker type. These requirements are 
fulfilled if and only if

(6)	 ​​G​ i,t​ ′ ​​(​R​i,t​​)​ ​​R ̊ ​​i,t​​  = ​ h​ eu​ i  ​ ,​

(7)	 ​​A​t​​ p​(​θ​i,t​​)​2 ​z​ i​ −1​​(​R​i,t​​)​  = ​ h​ ue​ i  ​ ,​

(8)	 ​​u​i​​ ​h​ ue​ i  ​  = ​ (​μ​i​​ − ​u​i​​)​ ​h​ eu​ i  ​ .​

Condition (6) requires the EU rate to be time invariant. The EU rate at calendar time ​t​ 
is the density of ​​G​i,t​​​ at ​​R​i,t​​​ times the derivative of ​​R​i,t​​​ with respect to ​t.​ Condition (7) 
requires the UE rate to be time-invariant. The UE rate at calendar time ​t​ is the rate at 
which jobless workers find firms multiplied by the probability that their distance ​ϵ​ 
falls below the threshold ​​z​​ −1​​(​R​i,t​​)​​. Condition (8) guarantees that the unemployment 
rate is time invariant by requiring that the flows of workers in and out of unem-
ployment are equal. The condition for the time invariance of the market tightness is 
implicit in (5), which requires the market tightness to be constant.
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By definition of a BGP, the distribution ​​G​i,t​​​(z)​​ must grow at some endogenous, 
constant rate ​​g​z,i​​​. That is, ​​z​i,t​​​(x)​  = ​ z​i,0​​ exp​(​g​z,i​​ t)​​ for all ​x  ∈ ​ [0, 1]​​ and all ​t  ≥  0​, 
where ​​z​i,t​​​(x)​​ is the ​x​ th quantile of ​​G​i,t​​​. The condition is satisfied if and only if

(9)	​ ​(​μ​i​​ − ​u​i,t​​)​ ​G​ i,t​ ′ ​​(​z​i,t​​​(x)​)​ ​z​i,t​​​(x)​ ​g​z,i​​ + ​u​i​​ ​A​t​​ p​(​θ​i​​)​2​[​z​​ −1​​(​R​i,t​​)​ − ​z​​ −1​​(​z​i,t​​​(x)​)​]​

	     = ​ (​μ​i​​ − ​u​i,t​​)​ ​G​ i,t​ ′ ​​(​R​i,t​​)​ ​​R ̊ ​​i,t​​.​

The left-hand side of (9) is the worker flow into matches with a quality that is below 
an ​x​ th quantile that grows at the rate ​​g​z,i​​​. The other side of (9) is the worker flow 
out of matches with a quality that is below an ​x​ th quantile that grows at the rate ​​g​z,i​​​. 
Condition (9) thus ensures the time invariance of the fraction of workers who are in 
matches of a quality that is below an ​x​ th quantile that grows at the rate ​​g​z,i​​​.

III.  Unequal Growth

For each worker type, the definition of a BGP is the same as in MM. Therefore, 
the conditions under which a BGP exists are exactly the same as in MM (Theorems 
1 and 2) applied to each worker type. The conditions are of “if and only if” nature 
and are reported below, together with the characterization of the properties of  
a BGP.

THEOREM 1 (Existence and Properties of a BGP):

	 (i)	 A BGP exists if and only if for each worker type ​i  =  1, 2, …,  N​ (a) the func-
tion ​​z​i​​​(ϵ)​​ has the isoelastic form ​​​ z 

¯
 ​​i​​ ​ϵ​​ −1/​α​i​​​​ for some scale parameter ​​ z 

¯
 ​ ​i​​  > ​​​ 0​ 

and elasticity parameter ​​α​i​​  >  1​, (b) the growth rate ​​g​b,i​​​ of the unemployment 
income and the growth rate ​​g​k,i​​​ of the vacancy cost are given by ​​g​y,i​​ + ​g​A​​ / ​α​i​​​, 
and (c) the discount rate ​r​ is greater than ​​g​y,i​​ + ​g​A​​ / ​α​i​​​.

	 (ii)	 If the conditions above are satisfied, the BGP is unique and, for each worker 
type ​i  =  1, 2, …, N​, such that (a) unemployment, vacancy, EU, and UE 
rates are time invariant; (b) ​​G​i,t​​​ is a Pareto distribution with coefficient ​​α​i​​​ 
truncated at ​​R​i,t​​​, and grows at the constant rate ​​g​z,i​​  = ​ g​A​​ / ​α​i​​​; (c) average 
labor productivity grows at the rate ​​g​y,i​​ + ​g​A​​ / ​α​i​​​.

The first part of Theorem 1 lists “if and only if” conditions under which a BGP 
exists. The intuition is simple. On the one hand, improvements in the search tech-
nology increase the speed at which the unemployed find vacant jobs. On the other 
hand, they increase ​​R​i,t​​​, thus reducing the probability that a meeting is consum-
mated. The two effects offset each other, and thus the UE rate is time invariant if 
and only if ​​z​i​​​(ϵ)​​ has some constant elasticity ​1 / ​α​i​​​ and the growth rates ​​g​b,i​​​ and ​​g​k,i​​​ 
equal ​​g​y,i​​ + ​g​A​​ / ​α​i​​​. The EU rate is time invariant because the reservation quality ​​R​i,t​​​ 
grows at a constant rate and the distribution ​​G​i,t​​​ is Pareto. The unemployment rate is 
time invariant because so are the UE and EU rates.
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The conditions on ​​g​b,i​​​ and ​​g​k,i​​​ may appear to be knife-edge, but they are not 
(see MM, appendix B). In fact, ​​g​y,i​​ + ​g​A​​ / ​α​i​​​ is the growth rate of the average pro-
ductivity of workers of type ​i​. Thus, the cost of a vacancy grows endogenously at 
rate ​​g​y,i​​ + ​g​A​​ / ​α​i​​​ as long as the input in maintaining a vacancy in labor market ​i​ is 
some constant amount of labor supplied by workers of type ​i​. For the same reason, 
the unemployment income grows endogenously at rate ​​g​y,i​​ + ​g​A​​ / ​α​i​​​ as long as ​​b​i,t​​​ is 
some constant fraction of the average output of workers of type ​i​.

The second part of Theorem 1 lists the properties of a BGP. First, in a BGP, 
unemployment, vacancy, and transition rates are time invariant for each type of 
worker and, hence, are time invariant in the aggregate. Second, the distribution ​​G​i,t​​​ 
for employed workers of type ​i​ is Pareto with coefficient ​​α​i​​​ truncated at the reserva-
tion quality ​​R​i,t​​​ and grows at rate ​​g​z,i​​  = ​ g​A​​ / ​α​i​​​. To understand this second property, 
note that when a firm and a worker of type ​i​ meet, the distance ​ϵ​ is a random draw 
from a uniform distribution with support ​​[0, 1 / 2]​​. The match between the firm and 
the worker is consummated if and only if ​ϵ  ≤ ​ z​​ −1​​(​R​i,t​​)​​, and if so, the quality of the 
match is given by ​​z​i​​​(ϵ)​  = ​​  z 

¯
 ​​i​​ ​ϵ​​ −1/​α​i​​​​. Therefore, the distribution of quality between 

newly created matches is

(10)	​ Pr​(​z ̃ ​  ≤  z)​​ ​ =  Pr​(ϵ  ≥ ​ z​​ −1​​(z)​ | ϵ  ≤ ​ z​​ −1​​(​R​i,t​​)​)​​

	​ =  1 − ​​(​R​i,t​​ / z)​​​ ​α​i​​​.​

The above expression shows that the quality distribution of new matches is a Pareto 
with coefficient ​​α​i​​​ truncated at ​​R​i,t​​​. Since previously created matches are also 
distributed as a Pareto with coefficient ​​α​i​​​ and survive if and only if their quality 
exceeds ​​R​i,t​​​, the overall distribution ​​G​i,t​​​ is given by (10) as well. The distribution ​​G​i,t​​​ 
grows at the rate ​​g​z,i​​  = ​ g​A​​ / ​α​i​​​, as this is the growth rate of ​​R​i,t​​​.

The second part of Theorem 1 also states that average productivity of labor for 
workers of type ​i​ grows at rate ​​g​y,i​​ + ​g​A​​ / ​α​i​​​. To see this, note that ​​G​i,t​​​ is given by 
(10), and hence,

(11)	 ​∫ ​y​i,t​​ z d​G​i,t​​​(z)​  = ​   ​α​i​​ _ ​α​i​​ − 1 ​ ​y​i,t​​ ​R​i,t​​ .​

The above expression grows at the rate ​​g​y,i​​ + ​g​A​​ / ​α​i​​​, as ​​y​i,t​​​ grows at rate ​​g​y,i​​​ and ​​R​i,t​​​ 
grows at rate ​​g​z,i​​  = ​ g​A​​ / ​α​i​​​. The growth rate of average productivity for workers of 
type ​i​ has two distinct sources. The first source is ​​g​y,i​​​: progress in the production 
technology used by workers of type ​i​. The second source is ​​g​A​​ / ​α​i​​​: progress in the 
search technology, which has a return on the productivity of workers of type ​i​ equal 
to the elasticity ​1 / ​α​i​​​ of ​​z​i​​​(ϵ)​​ with respect to ​ϵ​. That is, the return of declining search 
frictions on the productivity of workers of type ​i​ is equal to the elasticity of the 
match-specific component of productivity with respect to the distance between the 
skills of a worker of type ​i​ and the requirements of a firm’s job.

The growth rate of productivity translates into wage growth. Following Pissarides 
(1985) and Mortensen and Pissarides (1994), we assume that a worker and a firm 
bargain over the wage at time intervals of length ​dt  →  0​. Then, the wage for a 
worker of type ​i​ in a match of quality ​z​ is given by
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(12)	 ​​w​i,t​​​(z)​  =  γ ​y​i,t​​ z + ​(1 − γ)​ ​y​i,t​​ ​R​i,t​​ .​

From (10) and (12), it follows that the wage distribution ​​L​i,t​​​(w)​​ for workers of type ​i​ 
is

(13)	 ​​L​i,t​​​(w)​  =  1 − ​​(​ 
γ ​y​i,t​​ ​R​i,t​​  _____________  

w − ​(1 − γ)​ ​y​i,t​​ ​R​i,t​​
 ​)​​​ 

​α​i​​

​ ,​

and the average wage for workers of type ​i​ is

(14)	​ ∫​ ​w d​L​it​​​(w)​  = ​ [γ ​  ​α​i​​ _ ​α​i​​ − 1 ​ + ​(1 − γ)​]​ ​y​i,t​​ ​R​i,t​​.​

Clearly, the average wage for workers of type ​i​ grows at the rate ​​g​y,i​​ + ​g​A​​ / ​α​i​​​, which 
is the same as the growth rate of average productivity for that type of worker.

We are now in the position to state the main theorem of the paper.

THEOREM 2 (Unequal Growth): Consider two worker types ​i​ and ​j​, ​i  ≠  j​. Wage 
growth for workers of type ​i​ may be higher than for workers of type ​j​ because (i) 
technological progress in production is biased toward workers of type ​i​: ​​g​y,i​​  > ​ g​y, j​​​ 
and (ii) technological progress in search has a higher rate of return for workers of 
type ​i​: ​1 / ​α​i​​  >  1 / ​α​j​​​.

Theorem 2 identifies two sources of unequal wage growth for different groups of 
workers. The first source of unequal growth between workers of types ​i​ and ​j​ is that 
progress in the production technology is biased in favor of workers of type ​i​. This 
is the canonical explanation for the rise in the college premium (that is, progress in 
the production technology is biased in favor of college graduates) or for the decline 
in the wages of routine workers relative to nonroutine workers (that is, progress in 
automation erodes the surplus generated by routine workers).

The second source of unequal growth is novel. Specifically, the second source 
of unequal growth between workers of types ​i​ and ​j​ is that progress in the search 
technology has a higher rate of return for workers of type ​i​. The logic is simple. 
Suppose that workers of type ​i​ are masters of one trade (or specialists), in the sense 
that their productivity is more elastic to the distance between their idiosyncratic 
skills and the skill requirements of their job. In contrast, workers of type ​j​ are jacks 
of all trades (or generalists), in the sense that their productivity is less elastic to the 
distance between their idiosyncratic skills and the skill requirements of their job. 
Declining search frictions allow both workers of type ​i​ and workers of type ​j​ to 
become more selective with respect to the jobs they accept. The increase in selectiv-
ity, however, is going to have a higher rate of return in terms of productivity—and, 
hence, wages—for workers of type ​i​ than for workers of type ​j​.

As a matter of interpretation, it is useful to point out that the notion of specialists 
and generalists is relative to jobs. That is, workers of type ​i​ may be more specialized 
than workers of type ​j​ because they are more productive at jobs that suit them well 
and less productive at jobs that do not suit them well. Equivalently, workers of type ​i​ 
may be more specialized than workers of type ​j​ because the jobs that are available to 
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them are more heterogeneous in terms of skill requirements. In either case, workers 
of type ​i​ end up facing more heterogeneity in the match-specific component of their 
productivity.

Declining search frictions cause unequal growth if and only if different types of 
workers have a different elasticity of productivity with respect to the firm-worker 
skill distance. In turn, differences in the elasticity of productivity with respect to 
the firm-worker skill distance manifest themselves as differences in wage disper-
sion. Hence, declining search frictions cause unequal growth if and only if there 
are differences in the extent of wage dispersion across different types of workers. 
Specifically, declining search frictions cause higher growth for the types of workers 
displaying more wage dispersion.

It is easy to formalize the above argument. From (13), it follows that the ratio 
between the ​​x​1​​​th and the ​​x​0​​​th quantiles of the wage distribution for workers of type ​i​ 
is given by

(15)	 ​​ 
​w​i​​​(​x​1​​)​ _ 
​w​i​​​(​x​0​​)​

 ​  = ​ 
γ ​​(1 − ​x​1​​)​​​ −1/​α​i​​​ + ​(1 − γ)​

   _________________   
γ ​​(1 − ​x​0​​)​​​ −1/​α​i​​​ + ​(1 − γ)​

 ​ .​

Abstracting from differences in bargaining power, the wage quantile ratio in (15) is 
different for two types of workers ​i​ and ​j​ if and only if the elasticity of productivity 
with respect to the firm-worker skill distance is different. In turn, the growth rate 
induced by declining search friction is different if and only if the elasticity is differ-
ent. Moreover, since (15) is strictly increasing in ​1 / α​, the growth rate ​​g​A​​ / α​ induced 
by declining search frictions is higher for workers of type ​i​ than for workers of type ​j​ 
if and only if the wage quantile ratio (15) is higher for workers of type ​i​.

We have thus established the following result.

THEOREM 3 (Wage Dispersion and Growth): Consider two groups of workers ​i​ 
and ​j​, ​i  ≠  j​, with ​​g​y,i​​  = ​ g​y, j​​​. Wage growth for workers of type ​i​ is higher than for 
workers of type ​j​ if and only if, for any ​​x​0​​​, ​​x​1​​​ in ​​[0, 1]​​ with ​​x​1​​  > ​ x​0​​​, the ratio between 
the ​​x​1​​​th and the ​​x​0​​​th quantile of the wage distribution is higher for workers of type ​i​ 
than for workers of type ​j​.

IV.  Empirics

Theorem 3 implies that, other things equal, there should be a positive relationship 
between wage dispersion and wage growth across different groups of workers. In 
this section, we document the existence of this relationship in the data and argue 
that declining search frictions can account for about 30 percent of the wage growth 
differential between routine and nonroutine workers. Specifically, we document that 
wage dispersion is systematically higher for workers in less routine occupations. 
We then document that wage growth for workers in occupations with more wage 
dispersion (less routine ones) is systematically higher than wage growth for work-
ers in occupations with less wage dispersion (more routine ones). Lastly, we use 
our model to argue that some (but not all) of the differential wage growth between 
workers in routine and nonroutine occupations can be accounted for by differences 
in the return to declining search frictions.
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We use wage and salary income data from the decennial census (1980) and the 
American Community Survey (2015). We restrict attention to workers aged ​25​ to ​55​ 
who are neither in the military nor enrolled in school. We further restrict attention to 
workers who work at least ​35​ hours per week, at least ​48​ weeks per year, and earn 
an annual income of at least $​5,000​ (measured in 2015 dollars). We divide annual 
income by total number of hours to compute hourly wages.

We proxy a worker’s type with his three-digit occupation7 using the crosswalk 
developed by David Dorn to maintain a consistent definition of occupations over 
time.8 We measure wage dispersion in an occupation as the ratio between the seven-
ty-fifth and the twenty-fifth percentiles of the wage distribution in 1980.9 We mea-
sure wage growth in an occupation as the ratio between the average wage in 2015 
and the average wage in 1980. Since differences in wage dispersion across occupa-
tions may be due to differences in the composition of workers with different observ-
able characteristics, in online Appendix D, we replace wages with residuals from a 
Mincer regression of log-wages on gender, race, education, industry, and a quadratic 
polynomial of age. The results are qualitatively similar using raw or residual wages.

We classify each occupation based on the degree of routineness of the tasks that 
it involves, following Autor and Dorn (2013). We then group occupations into ​20​ 
equally sized clusters with increasing degree of routineness, so as to reduce noise. 
We define wage dispersion of a particular cluster as the average of the seventy-fifth 
to twenty-fifth wage percentile ratios in 1980 across all occupations that belong to 
that cluster. We define wage growth of a particular cluster as the average 2015–1980 
wage growth across all occupations that belong to that cluster.

Figure 1, panel A shows that clusters of occupations that are more routine have 
a systematically lower wage dispersion than clusters of occupations than are less 
routine. The coefficient on routineness in an OLS regression of wage dispersion 
is ​− 0.014​ with a standard error of ​0.0034​ (significant at 1 percent) and the ​​R​​ 2​​ is 
48 percent. This finding has a natural interpretation in light of our theory. In a rou-
tine occupation, jobs are—almost by definition—similar to each other. Hence, the 
productivity and wage of a worker with a particular set of skills is bound to be 
similar across different jobs in that occupation. In a nonroutine occupation, jobs 
are—again almost by definition—differentiated, and hence the productivity and 
wage of a worker with a particular set of skills may be quite different across dif-
ferent jobs in the same occupation. For this reason, a routine worker is a jack of 
all trades, in the sense that his productivity will be similar across different jobs. A 
nonroutine worker is a master of one trade, in the sense that his productivity may be 
quite higher in some jobs than in others.

Figure 1, panel B shows that clusters of occupations with higher wage dispersion 
have a systematically higher growth than clusters of occupations with lower wage 
dispersion.10 The finding is consistent with our theory. Occupations with lower 

7 The choice of occupation as a proxy for a worker’s type is not without flaws. In particular, while the type is 
assumed to be a permanent trait of a worker in the model, workers do switch occupations in the data. The discrep-
ancy between model and data is somewhat mitigated by the fact that we group occupations with a similar degree 
of routineness.

8 See online Appendix B for more details on the definition of an occupation and the measure of routineness.
9 In online Appendix F, we use the ninetieth to tenth percentile ratio. The results are similar.
10 Online Appendix E reports the analog of Figure 1, panel B without grouping occupations. The resulting rela-

tionship between wage dispersion and growth is still positive but noisier.
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wage dispersion (which tend to be routine occupations) are such that the return 
to declining search frictions is lower, as workers in these occupations have similar 
productivity in all jobs. Occupations with higher wage dispersion (which tend to 
be nonroutine occupations) are such that the return to declining search frictions is 
higher, as the productivity of workers in these occupations varies more across jobs. 
The coefficient on wage dispersion in an OLS regression of wage growth is ​0.384​ 
with a standard error of ​0.113​ (significant at 1 percent), and the ​​R​​ 2​​ of the regression 
is 39 percent.

While the evidence presented in Figure 1, panel B is consistent with our theory, 
the slope of the OLS regression line may overstate the effect of wage dispersion on 
wage growth through differential returns to declining search frictions. In fact, it is 
quite possible that progress in the production technology is systematically higher in 
nonroutine occupations (which tend to have high wage dispersion) than in routine 
occupations (which tend to have low wage dispersion).

In order to tease out how much of the slope in the OLS regression line in Figure 1, 
panel B may be caused by differential returns to declining search frictions, we take 
a structural approach. First, using equation (15), we recover the rate of return to 
declining search frictions in the occupation cluster ​i​, ​1 / ​α​i​​​, from the observed wage 
dispersion in that cluster. Since some wage dispersion may be caused by heteroge-
neity in worker-specific productivity, we choose ​1 / ​α​i​​​ to generate only some frac-
tion ​x​ of wage dispersion in cluster ​i​. Second, using the approach outlined in MM, 
we recover the rate ​​g​A​​​ at which search frictions decline from the growth rate in the 
average number of applications received by a firm before filling its vacancy. We 
recover a ​​g​A​​​ of about 2 percent per year between 1980 and 2010. Finally, by multi-
plying ​1 / ​α​i​​​ and ​​g​A​​​, we recover the contribution of declining search frictions to the 
growth of wages in the occupation cluster ​i​.

Figure  1, panel B illustrates our findings. The three lines represent the wage 
growth due to declining search frictions for ​x  =  0.1​ (bottom), ​0.2​ (middle), and ​0.3​ 
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(top).11 The three lines are drawn assuming that the worker’s portion ​γ​ of the surplus 
is equal to ​0.9​.12 For ​x  =  0.2​, the wage growth due to declining search frictions 
goes from about 9 percent for the most routine occupations (that is, those with the 
least wage dispersion) to about 15 percent for the least routine occupations (that is, 
those with the most wage dispersion). In the data, wage growth for the most routine 
occupations is about 3 percent and wage growth for the least routine occupations is 
about 20 percent. Thus, heterogeneous returns to declining search frictions account 
for about ​6​ out of ​17​ percentage points (about 30 percent) of the growth differential 
between routine and nonroutine occupations. The residual wage growth differential 
may be due to biased technological change, as suggested by Autor and Dorn (2013). 
If we assume that ​x​ is ​0.1​ (​0.3​) rather than ​0.2​, that is, we assume that the fraction 
of wage dispersion coming from differences in match-specific productivity is lower 
(higher), we find that declining search frictions generate lower (higher) growth for 
all occupations, and they account for about ​3​ (​7​) percentage points of the growth 
differential between routine and nonroutine occupations. In all cases, the message 
is similar: declining search frictions appear to have benefited nonroutine more than 
routine workers.
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