
Licensing with Skill Acquisition∗

Ron Siegel†

Department of Economics

The Pennsylvania State University

July 2020

Abstract

Licensing is often viewed as a tool to enforce guild-like practices and restrict access to

certain professions. I consider an activity that requires a license because it causes an exter-

nality. When individuals cannot increase their competency beyond their intrinsic ability,

social welfare is maximized by a licensing standard that sorts individuals optimally. But

when individuals can acquire skill to increase their competency, I show that any licensing

standard that increases social welfare must be higher than the one that sorts individuals

optimally conditional on their competency. In this sense, standards that are higher than

what ex-post optimal sorting prescribes are often socially optimal and are not necessarily

indicative of guild-like practices.
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1 Introduction

Licensing is used in many countries to regulate a broad range of activities and professions.

A common justification is that licensing protects the public from potential harm caused by

actions of unqualified individuals. But licensing can also be used to enforce guild-like practices,

restricting entry to various professions by imposing “too-high” entry standards, especially in

the context of occupational licensing.1 As Kleiner (2000, page 191) describes it, “Occupational

licensing is defined as a process where entry into an occupation requires the permission of the

government, and the state requires some demonstration of a minimum degree of competency.”

Since government policy is often influenced by special interests, a high “minimal degree of

competency” requirement may be evidence of licensing being used to restrict entry when a lower

standard would suffice to protect the public. But when should we consider a standard “too

high?” One possibility is to say that a standard is too high if it excludes some individuals whose

competency would have allowed them to contribute positively to social surplus if they had been

licensed. The highest standard that does not exclude such individuals achieves optimal sorting.

But a licensing standard has another effect when competency can be increased. An individual

whose competency does not meet the standard but is sufficiently close to it may decide to invest

time and effort to acquire additional skills in order to be licensed. Such skill acquisition is

productive when its cost is less than its social value. Professional schools, specialized training,

and apprenticeships all serve this purpose and their operation is also frequently regulated by

governments. This raises several questions. If the optimal sorting threshold is maintained

and productive skill acquisition is made possible, what happens to the competency of licensed

individuals and to social welfare? Should the standard be increased or decreased, and how does

this depend on the specifics of the skill acquisition technology? I address these questions in a

model with a social planner, no special interest groups, and an activity that requires a license

because it causes an externality.

My main finding is that if individuals acquire additional skills primarily to be licensed,

any standard that increases social welfare must be higher than the optimal sorting standard.

Regardless of how productive the skill acquisition technology is, maintaining the optimal sorting

standard when skill acquisition is possible lowers the average competency level in the population

of licensed individuals and decreases social welfare relative to a situation in which skill acquisition

is prohibited or impossible. The main take away from the analysis is that a standard that is too

high from a sorting perspective may in fact be socially optimal when skill acquisition is taken into

account and does not necessarily provide evidence of special interests influencing government to

impose guild-like practices.

1See, for example, Friedman (1962), chapter 9. Leland’s (1979) analysis shows that industry-set standards

are inefficiently high.
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2 Model

There is a mass 1 of individuals, and each individual is characterized by his ability  in [0 1]. The

mass of individuals with ability less than or equal to  is  (). When skill acquisition is possible,

 ( ) is the opportunity cost for an individual with ability  of acquiring additional skill , where

(· ·) is continuous,  ( 0) = 0,  ( ·) is strictly increasing and convex, and the marginal cost
of skill acquisition decreases in ability. Acquiring additional skill  gives competency  = + .

A license is associated with a private benefit  for the licensed individual and an externality ()

(which may be positive) imposed on everyone else, where (·) is continuous, strictly increasing,
and concave.2 Most of the analysis will assume that the benefit  is independent of ability, skill,

or the licensing standard. Section 5 discusses the effect of such dependencies on the results. To

make licensing non-trivial, assume that for some but not all individuals the externality outweighs

the private benefit. That is,  () = − for some  in (0 1).
The externality felt by each individual is  =

R

 (+  ())  (), where  is the set

of licensed individuals and  () is the amount of additional skill (possibly 0) acquired by an

individual with ability . Thus, an individual with ability  who acquires additional skill 

receives utility  −  ( ) +  if he is licensed and utility − ( ) +  if he is not licensed.

(Notice that the externality  is experienced by every individual, regardless of whether he is

licensed.) But in writing the individual’s contribution to social surplus, it is more convenient to

assign to the individual the externality he causes than the externality he receives.3 Thus, the

same individual’s contribution to social surplus is  +  (+ ) −  ( ) if he obtains a license

and − ( ) if he does not obtain a license.

3 Licensing without Skill Acquisition

Suppose that skill acquisition is not possible, so an individual’s competency is equal to his

ability. To maximize social surplus, precisely those individuals whose contribution to social

surplus is positive should be licensed. So, an individual with ability  should be licensed if

 +  () ≥ 0. Because (·) is increasing, individuals with ability higher than ∗ = −1 (−)
should be licensed. This cutoff can be implemented with an accurate pass/fail test that measures

whether an individual’s competency is above ∗.

Claim 1 When skill acquisition is not possible, a licensing test with ∗ as the passing competency

level achieves social first best.

2A monetary transfer, such as a market price, is accommodated by increasing  and decreasing (·) by the
amount of the transfer.

3The externality should only be counted once when computing social welfare.
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Note that ∗, which can be thought of as the optimal standard, depends only on  and (·).
In particular, it serves as an optimal sorting mechanism for any population ability distribution

 . Beyond its normative content, Claim 1 is consistent with the common real-world practice of

licensing based on a standard.

4 Licensing with Skill Acquisition

Now suppose that skill acquisition is possible. If each individual with ability  increases his skill

by the socially optimal amount

∗ () ∈ argmax
≥0

{+  (+ )−  ( )} ,

then it is optimal to license individuals whose ability exceeds ∗∗, where ∗∗ is the smallest 

that satisfies

+  (+ ∗ ())−  ( ∗ ()) = 0.

Notice that ∗∗ ≤ ∗, because it is optimal to license an individual with ability  ≥ ∗ even when

skill acquisition is impossible. Thus, when skill acquisition is possible, it is socially optimal

to license individuals with lower ability. But this assumes that individuals acquire the socially

optimal amount of skill.

The amount of skill individuals actually acquire is determined by the licensing threshold.

Consider a licensing threshold . Individuals with ability  ≥  will not acquire additional skill,4

and those with ability    will either not acquire additional skill or acquire just enough skill

to reach the threshold . The lowest ability  that leads to skill acquisition satisfies

−  ( − ) = 0,

so the amount of skill an individual with ability  acquires is

 () =

⎧⎪⎪⎪⎨⎪⎪⎪⎩
0 if   

−  if  ≤  ≤ 

0 if   

(1)

Note that  is decreasing in  and increasing in .

Suppose that  = ∗, that is, the licensing threshold is set to sort optimally (recall that ∗

is independent of  ). Then, the average competency in the population as a whole increases

compared to the setting without skill acquisition. But the average competency among those

licensed decreases. This is because a mass of licensed individuals with competency ∗ is added,

and ∗ is the lowest competency in the competency distribution among those licensed when

4Recall that the licensing benefit  is for now independent of ability, skill, or the licensing standard.
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skill acquisition is not possible.5 Given their competency, it is socially optimal to license these

individuals because ∗ is the optimal sorting threshold.

The effect on social welfare of setting  = ∗ may seem to depend on the relationship between

the cost of acquiring additional skill and the benefit and externality associated with a license.

But the following result shows that this is not the case.

Proposition 1 A licensing test with ∗ as the passing competency level leads to lower social

welfare when skill acquisition is possible than when it is not possible.

Proof. By (1), individuals with ability in [ ∗) acquire skill to achieve competency ∗ and

are licensed. By definition of ∗,  +  (∗) = 0. So, an individual with ability  in [ ∗)

contributes

+  (∗)−  ( ∗ − ) = 0−  ( ∗ − )  0

to social surplus.

Every additional individual licensed (relative to when skill acquisition is not possible) acquires

an inefficient amount of skill. Compared to first-best investment, some overinvest and some

underinvest. An individual who would be licensed under first-best investment but not when

skill acquisition is impossible underinvests: under first-best investment his overall contribution

to social surplus,  +  (+ ∗()) −  ( ∗()), is non-negative, so  +  (+ ∗()) is strictly

positive, which implies that +∗()  ∗. An individual who would not be licensed under first-

best investment overinvests, since he should optimally not acquire additional skill and should

not be licensed. Individuals who are licensed when skill acquisition is impossible continue to

be licensed when skill acquisition is possible, and do not acquire additional skill. Even though

skill acquisition can be productive, when optimal sorting is used the realized investment in skill

acquisition is completely wasteful. Because  +  ()  0 for   ∗, the same logic shows the

following.

Proposition 2 A licensing test with a passing competency level lower than ∗ when skill acqui-

sition is possible leads to lower social welfare than the optimal pass/fail test when skill acquisition

is not possible.

An immediate implication is the following.

Corollary 1 When skill acquisition is possible, a licensing test that increases social welfare,

relative to the maximal social welfare when skill acquisition is not possible, must have a passing

competency level higher than ∗.

5A similar phenomenon is documented by Jin and Leslie (2003), who studied the effect of compelling restau-

rants in Los Angeles county to publicly display grade cards that document the results of Department of Health

Services hygiene inspections. Making grade card disclosure mandatory led to bunching at the score of 90, the

lowest score required to get the highest grade, ‘A’. See their Figure II on page 434.
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A licensing test that improves social welfare when skill acquisition is possible must be “too

hard” from a sorting (or ex-post) perspective. Thus, although high professional licensing stan-

dards may be evidence of market entry restriction or guild-like practices, high standards may also

be socially optimal when skill acquisition incentives and costs are taken into account. However,

Corollary 1 does not imply that a welfare-improving standard always exist. Indeed, for some

cost functions every licensing standard leads individuals to acquire skill levels whose aggregate

cost exceeds the aggregate benefit. But this is not an issue, for example, if there are many

individuals whose ability is close to ∗, the reduction in externality from increasing competency

from ∗ by a small amount is relatively high, the cost of doing so for individuals with ability

close to ∗ is relatively low, and there are relatively few individuals whose ability is in [ ∗].

Moreover, since government is often involved in regulating institutions that facilitate skill acqui-

sition, such as professional schools, the operation of such institutions would imply the existence

of welfare-improving standards, which would then necessarily be ex-post inefficiently high.

5 The Private Benefit

So far we have assumed that the private benefit  from being licensed is constant across indi-

viduals and independent of the licensing standard. While this may be true in some settings, it

is not true in other settings. One possibility is that individuals differ in how inherently satis-

fying they find the licensed activity to be.6 We can capture this by allowing  to depend on

the individual’s ability . As long as the sum () + () of the private benefit and externality

increases in ability, the analysis and results above continue to hold. Another possibility is that

the benefit is higher for individuals with higher competency (and not just higher ability). Even

in this case, individuals will acquire skill only to meet the standard if the cost of exceeding this

skill level exceeds the associated increase in the benefit. Moreover, as long as individuals acquire

additional skill primarily to be licensed (so the additional investment in skill beyond what is

required to be licensed is small) the results hold, since any additional individual licensed (beyond

those licensed when skill acquisition is impossible) decreases social welfare. A third possibility

is that the private benefit may depend on the licensing standard. In the context of professional

licensing, for example, the market price of the licensed service plausibly depends on the compe-

tency distribution of the licensed individuals. Suppose that this price is some fraction  of the

expected social value of the service provided by those licensed. Then, if the value provided by

an individual with competency  is (), which increases in , and the licensing threshold is ,

we would have the private benefit  = [()| ≥ ] and the externality () = () − . The

6For example, a more artistically inclined person may find hair dressing or tattooing more satisfying than

would a more quantitatively inclined person, who may in turn find accounting more satisfying.
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private benefit  would depend on the threshold  but would not vary across individuals.7 The

optimal sorting threshold ∗ would satisfy (∗) = 0, and the results above would hold.
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