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OPTIMAL REGULATION OF NONCOMPETE CONTRACTS
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I study regulation of noncompete employment contracts, assessing the trade-off be-
tween restricting worker mobility and encouraging firm investment. I develop an on-
the-job search model in which firms and workers sign dynamic wage contracts with
noncompete clauses and firms invest in their workers’ general human capital. Employ-
ers use noncompete clauses to enforce buyout payments when their workers depart,
ultimately extracting rent from future employers. This rent extraction is socially exces-
sive, and restrictions on these clauses can improve efficiency. The optimal regulation
policy is characterized. In an application to the managerial labor market using a novel
contract data set, I find the optimal policy to be quantitatively close to a ban.

KEYWORDS: On-the-job search, noncompete contract, dynamic contract, labor real-
location, investment holdup.

1. INTRODUCTION

NONCOMPETE EMPLOYMENT CONTRACTS, AGREEMENTS that prohibit employees from
joining competing firms for some duration, are prevalent in the U.S. labor market. About
64% of executives in publicly listed firms have signed noncompete contracts. Moreover,
these arrangements have permeated into broader labor markets. A survey by Prescott,
Bishara, and Starr (2016) indicates that about 30 million workers (roughly 18% of the
entire workforce) are subject to such constraints. The anticompetitive effects of such con-
tracts are concerning: restricted labor mobility precludes the reallocation of workers to
more productive employment and inhibits the entry of new firms.1 Employers, conversely,
argue that noncompete contracts offer the protection they need to carry out investments.
The disagreement over the merits of noncompete contracts has manifested itself in the
disparate legal landscape across the country: many states take a permissive stance; others,
notably California, ban noncompete contracts altogether. Recent attempts and progress
in legal reform have aimed to emulate the California noncompete law, promoting a more
mobile labor market.2
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This paper assesses the efficiency implications of noncompete contracts, considering
the beneficial effects of encouraging firm investments and the harmful effects of restrict-
ing worker mobility. Despite the two opposing effects being well documented in empiri-
cal studies, their overall impact is unexamined. While many theoretical inquiries investi-
gate similar issues (e.g., Moen and Rosen (2004), Franco and Mitchell (2008), Heggedal,
Moen, and Preugschat (2017), Cooley, Marimon, and Quadrini (2020)), it is not well
understood how employers design noncompete contracts and, if workers willingly enter
these contracts, whether there are social gains from intervening in them. Further, the lack
of comprehensive contract data poses a challenge to quantitative assessment.

To this end, I develop an on-the-job search model in which firms optimally design dy-
namic wage contracts with noncompete clauses and invest in their workers’ general hu-
man capital. As in the model by Postel-Vinay and Robin (2002), workers search while on
the job and form matches with potential entrant employers, who attempt to poach them
from their incumbent employers. I adopt their dynamic wage contract as an important
way for firms to retain workers, but I expand the contract to include (i) a noncompete
clause restricting the worker’s outside employment for some duration, and (ii) a buy-
out payment from the worker to be released from the clause. The buyout resembles the
damage-payment contract between firms studied by Aghion and Bolton (1987). As in their
setting, the poaching firms privately observe the quality of their newly formed matches
with the workers. Therefore, the incumbent employers cannot charge buyout payments
contingent on the entrant match quality. Unlike their firm-to-firm contract, the noncom-
pete arrangement arises naturally here. Since workers would renege on paying damages,
the noncompete clause is essential for firms to enforce the buyout payments.

While employment restrictions may seem unappealing for workers, workers can be en-
ticed with appropriate compensation. I first show that the contract between an incumbent
firm and its worker is bilaterally efficient. With the firm’s commitment to the contract and
risk-neutral preferences, the firm aligns the worker’s incentive by bidding against poach-
ers and costlessly backloading the wage to retain the worker. However, the additional
clause adversely affects future entrant employers, resulting in a contracting externality.
The incumbent firm and the worker jointly set a noncompete duration and charge a buy-
out price out of a rent-extraction motive, akin to a textbook monopolist seller who does
not observe its buyer’s willingness to pay. The buyout price prevents the worker from tak-
ing some jobs that are more productive than the current one. As a result, noncompete
buyouts distort the allocation of workers and inhibit the entry of new firms.

I introduce endogenous investment in the workers’ general human capital, which is trans-
ferable to future employment. For investment incentives, the presence of search frictions
breaks the insights of the classical analysis by Becker (1962) in a perfectly competitive
labor market. There, because human capital is perfectly priced externally, the problem
reduces to bilateral bargaining between the firm and the worker about who pays for the
investment. In contrast, given a frictional labor market, the problem here is among three
parties. Future employers also have some monopsony power and can partially appropri-
ate the payoff. Therefore, a positive investment externality on entrants appears. While the
incumbent firm pays the cost, investment is prone to holdup. Consequently, noncompete
buyouts allow the incumbent employers to seize a share of the external payoff and under-
take more investment.

Noncompete contracts generate an investment-reallocation trade-off : a longer noncom-
pete duration alleviates the holdup problem due to the investment externality but aggra-
vates the distortion in the worker allocation due to the contracting externality. Despite
being bilaterally efficient, the laissez-faire contract is socially inefficient along this trade-
off. The incumbents aim to extract as much rent as possible out of the social surplus from
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worker reallocation and disregard the share captured by entrant employers. From a so-
cial welfare perspective, they overextract rent by setting an excessively long duration and
blocking too many outside opportunities. The planner can intervene by capping the non-
compete duration to recuperate more reallocation gains. Such an intervention improves
welfare despite hurting incumbents’ investment incentives. I provide a formula for the
optimal duration cap driven by two key model primitives: the investment elasticity and the
entrant match quality distribution.

To fit the institutional setup, the model is augmented structurally by (i) the noncom-
pete legal regime in the form of an enforcement probability and (ii) a contracting cost
for arranging a noncompete clause. Together, they generate selection into noncompete
clauses in the extensive margin, in addition to the duration choice in the intensive margin.
In the same vein as excessively long duration, there is excessive selection into noncompete
clauses.

I apply the model to the managerial labor market. Using a novel data set on non-
compete arrangements for executives in public-listed U.S. firms, I find empirical patterns
aligned with the model’s predictions. Overall, 64% of the executives are subject to non-
compete clauses with an average duration of 19 months. There is substantial cross-state
variation: the prevalence of noncompete clauses is 38% higher in the strongest noncom-
pete enforcement states like Florida than in California.

The data reveal that noncompete contracts generate a sizable decline in executive mo-
bility and a relatively mild effect on firm investments. Both magnitudes increase with
enforceability. In the strongest enforcement states, executives under noncompete clauses
are around 1.8% annually less likely to separate from their firms, relative to an otherwise
unrestricted separation rate of 8.5%. With a 1% increase in the proportion of executives
under noncompete clauses, the firm’s investment rate in intangible capital increases by
0.017%. The same effect is absent for physical capital investment.

New evidence emerges on how noncompete clauses interact with wage backloading,
confirming the model’s mechanism. In the model, when workers sign a noncompete con-
tract, their wage is less backloaded because their employers need to bid less against out-
side offers for retention in the future. To be precise, the worker starts with a higher wage
but experiences lower wage growth. Indeed, the starting wage for executives subject to
noncompete clauses is 13% (or $130K in 2010 prices) higher than those without such a
clause, but their wage grows 1% less annually over the first ten years of tenure.

Using the empirical patterns above, I calibrate the model and conduct quantitative
policy analysis in the managerial labor market. The key model primitives that shape the
intensive-margin duration cap are disciplined by the observed magnitudes of mobility de-
cline and investment increase. In addition, the parameters related to the selection effect
are mapped to the cross-state variation. Quantitatively, the social optimum features a du-
ration cap of 1.5 months and very few matches signing noncompete clauses, regardless
of the enforcement regime. Underpinning this stringent duration cap is a mild invest-
ment elasticity and a substantial amount of lost job-to-job reallocations uncovered by the
data. Imposing a complete ban on noncompete clauses would be close to implementing
the social optimum. For instance, in a full-enforcement regime resembling Florida, both
policies would achieve a 2.25% welfare gain relative to the laissez-faire outcome.

Related literature

This paper extends the on-the-job search literature along the lines of Postel-Vinay and
Robin (2002) and Cahuc, Postel-Vinay, and Robin (2006), which represent an efficient
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turnover benchmark also noted by Pakes and Nitzan (1983), in several dimensions. First,
I modify their perfect-information assumption regarding match quality to an asymmetric
information one. Instead of their alternating take-it-or-leave-it offers, I use an English
auction to preserve the efficient turnover outcome. Second, I enrich their dynamic wage
contract with noncompete clauses. This extension generates the effect of damage pay-
ments as barriers to entry, as in Aghion and Bolton (1987). Third, I introduce endogenous
investment in human capital and its spillover effect to entrants.

This paper contributes to the theoretical literature on employment contracts un-
der worker limited commitment (Diamond and Maskin (1979), Marimon and Quadrini
(2011), Cooley, Marimon, and Quadrini (2020)), in particular concerning the spillover of
on-the-job general human capital accumulation (Acemoglu (1997), Acemoglu and Pis-
chke (1999), Moen and Rosen (2004), Lentz and Roys (2015), Heggedal, Moen, and
Preugschat (2017)). Notably, Franco and Mitchell (2008) studied the contractual forces
of noncompete buyouts in affecting employee spin-outs, aimed at explaining the forma-
tion of industry clusters. This paper is the first to rationalize the design of noncompete
clauses, including the duration length, as an optimal contract among private parties in a
labor search framework and to study the welfare effects of regulating these contracts. The
theoretical insight here departs from the classical analysis by Becker (1962) in a perfectly
competitive labor market, yet it recasts the optimal patent duration problem going back
to Nordhaus (1967) in a monopsonistic labor contract setting.

Through the lens of noncompete contracts, this paper connects to a few broad strands
of macro literature. Many studies examine labor market institutions, such as firing costs,
that lead to the misallocation of labor (e.g., Hopenhayn and Rogerson (1993)). Here,
the source of misallocation comes from the opposite concern of retaining workers. The
insights here also relate to the works on knowledge diffusion (e.g., Lucas and Moll (2014),
Perla and Tonetti (2014)). In this regard, worker movements across firms provide a way of
spreading knowledge, and noncompete contracts affect the appropriation of rents from
knowledge diffusion.

Relating to empirical studies on noncompete contracts, this paper is the first to use a
large data set of actual contracts with information on both whether a noncompete clause
is included and its duration. Existing studies have relied on exploring exogenous variations
in the legal enforceability over time (e.g., Garmaise (2009), Marx, Strumsky, and Fleming
(2009), Starr, Balasubramanian, and Sakakibara (2017), Starr (2019), Jeffers (2022)), ex-
cept for Lavetti, Simon, and White (2019), who surveyed noncompete prevalence among
physicians. Using the contract data, I provide new evidence on the use and effects of non-
compete contracts, on how the effects depend on legal enforceability, and on the effects
on wage dynamics.

Finally, this paper relates to studies on competitive market forces in determining execu-
tive compensation. Frydman (2019) documents that the increasing importance of general
managerial human capital has led to higher executive mobility and compensation over
time. My empirical findings suggest that competition also affects the pay structure, con-
firming retention concerns in dynamic compensation design (Clementi, Cooley, and Wang
(2006)).

Outline

The rest of the paper is organized as follows. Section 2 introduces the model. Sec-
tion 3 characterizes the equilibrium and studies the optimal noncompete policy. Section 4
presents empirical evidence in the managerial labor market. In Section 5, I calibrate the
model and conduct policy evaluations. Section 6 concludes.
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2. MODEL

This section sets up an on-the-job search model built on Postel-Vinay and Robin (2002).
To capture the trade-off between labor mobility and firm investment, I allow firms to
include noncompete clauses and invest in their workers’ general human capital.

2.1. Environment

Time is continuous and infinite, t ∈ [0�∞). The economy is populated by a measure-one
of workers employed by a corresponding continuum of firms. The firm-worker matches
are characterized by their match productivity, z, and produce a flow output equal to their
productivity, y = z. Each worker dies at rate δ, upon which the firm also exits, and is re-
placed by a newborn worker matched to a newborn firm.3 The initial productivity of a new-
born match is drawn according to the cumulative distribution function H(·). Agents are
risk-neutral. Hence, risk-sharing concerns between firms and workers are absent. Agents
discount the future at rate ρ. Therefore, the effective discount rate is r = ρ+ δ.

Consider a firm-worker match formed at time 0 with initial match productivity z0. At
subsequent employment time t, its match productivity evolves according to

dzt = μtzt dt + σzt dBt�

where Bt is a standard Brownian motion. The drift μt represents an endogenous investment
chosen by the firm by incurring an expenditure c(μt)zt . The cost function c(·) is strictly
increasing, twice continuously differentiable, and convex.

The labor market is frictional. Workers are matched to an entrant firm at rate λ. The
entrant match has productivity z′

t = ztθt , which is multiplicative of the incumbent produc-
tivity zt and the entrant match quality θt . The entrant match quality, θt ∈ [θm�∞), is drawn
according to the cumulative distribution function F (·). The function F (·) is continuous,
with θm < 1 and 1 − F (1) > 0, suggesting that some draws improve over the current job.
The investment is embodied in the worker’s general human capital. When workers move
to new jobs, they take the accumulated human capital to the new employers, and their
incumbent employers exit. Thus, the investment undertaken by incumbent employers has
a positive investment externality on future employers.

2.2. Information and Contracts

Information

Information is asymmetric: firms do not observe each other’s productivity. Importantly,
from the perspective of the incumbent employers, they do not observe the entrant produc-
tivity z′

t or, equivalently, the entrant match quality θt .4 This information friction is crucial
for noncompete clauses to reduce labor mobility. Otherwise, under perfect information,
agents would always engage in efficient renegotiation ex post regardless of any ex ante
contract, thus reallocating workers to more productive jobs.

3I simplify the model structure and focus on job-to-job transitions by eliminating the possibilities of worker
unemployment and firms replacing poached workers.

4I assume two-sided information asymmetry between the two competing firms, while the worker is perfectly
informed about the two matches. However, as in Aghion and Bolton (1987), only one-sided information asym-
metry is needed: the entrant productivity z′

t or, equivalently, the entrant match quality θt is private information.
The results do not change when the incumbent productivity zt is also private information. A one-period version
of the model in Appendix D of the Supplemental Material (Shi (2023)) explains this equivalence.
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Contractual environment

Firms and workers enter long-term contracts. The contract specifies the process
through which employment and the corresponding transfers are determined ex post.
While adopting the dynamic wage contract in Postel-Vinay and Robin (2002) as a way
for firms to retain workers, I expand the contractual possibilities to include (i) a noncom-
pete clause restricting the worker’s outside employment for a specified time duration, and
(ii) a buyout payment from the worker to be released from the clause.

These contractual arrangements arise out of two considerations. First, firms are deep-
pocketed while workers are hand-to-mouth. Absent an outside offer, the transfer from the
firm to the worker, that is, the wage payment, has to be positive. However, upon taking
a new job, the worker can pay the incumbent employer, financed by the new employer.
Second, firms can commit to the contract, but workers cannot. In particular, workers can
renege on their buyout payment obligation. To circumvent the problem of reneging, the
firm uses a noncompete threat of excluding the worker from outside employment for a
duration of time. Together with the new employer, the worker can pay the incumbent
to avoid the exclusion. From a property-rights perspective, the incumbent firm owns the
property right to the worker’s future employment during the noncompete period, which
it can sell back to the worker or resell to new employers. Thus, the additional clause
adversely affects entrant employers that subsequently contract with the worker, resulting
in a contracting externality.

Contracting cost and noncompete law

To capture the heterogeneity of noncompete prevalence across states, I introduce two
additional structural features. These structures, however, are not essential for the theory.

First, the firm decides whether to include a noncompete clause, which entails a flow
cost, κzt , proportional to its match productivity zt . Each worker draws a fixed, observable
cost type κ according to the cumulative distribution function 	(·).5 This cost represents
legal fees, a deadweight loss deducted from social welfare. Appendix B.2 considers an
alternative interpretation of the cost as worker disutility due to perceived restricted op-
portunity.

Second, the legal regime is represented by an enforcement probability. Namely, if a
worker is bound by a noncompete clause, after the worker takes a new job, with probabil-
ity p the noncompete clause turns out to be enforceable and would subsequently require
a buyout.6

Wage bidding and buyout

When a poaching firm arrives, the competition for the worker occurs in the two-stage
game depicted in Figure 1. In the first stage, the incumbent and entrant firms bid for
the worker in an ascending (English) auction, given the information environment here.
Firms have limited liability, implying that they can commit to delivering to their workers a

5This contracting cost structure generates three predictions, which are broadly consistent with the data and
simplify the analysis. First, a cost proportional to productivity implies that the contractual pattern does not
correlate with productivity, consistent with the empirical pattern. Second, the noncompete choice does not
change as the match grows more productive over time. Third, given that κ is fixed for a given worker, the
contract choice is persistent among job-changers. Some extent of persistence is found in the data.

6One could think of the enforcement probability as follows. In a state more permissive toward noncompete
contracts, it is more likely that a judge will rule in favor of enforcing them.
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FIGURE 1.—Competition for workers in a two-stage game.

promised utility only up to the entire match value. The resulting wage is denoted by wt ≥
0. If the entrant firm poaches the worker and there is an enforceable noncompete clause,
excluding the worker for a duration πt , a second buyout stage ensues. The incumbent firm
makes a take-it-or-leave-it offer of a buyout menu {τt (π̃) : π̃ ∈ [0�πt]}, where τt (π̃) is the
payment required for reducing the noncompete duration from πt to π̃.7

Contract

Taken together, the contract specifies the wage payments and the investments, as well
as the noncompete clause and the corresponding buyout menu, for all future instants of
time and events:

C ={wt�μt�Mt}t≥0� where Mt =
{
πt�

{
τt (π̃) : π̃ ∈ [0�πt]

}}
�

If a noncompete clause is not included, the clause is null, that is, Mt = ∅. All contract
terms are fully contingent on the history of observable and revealed information.

2.3. Firm’s Problem

Consider the problem of a firm contracting with its worker at time 0. When an entrant
firm arrives at time t, the bidding outcome can be characterized by a poaching threshold:
if the entrant match quality is above the threshold, the worker moves to the entrant.
The poaching threshold is denoted by θ̄c

t , if a noncompete clause is not included or not
enforceable, and θ̄n

t otherwise. The match separates at time T , which occurs when an
entrant with a match quality above the poaching threshold arrives for the first time, θT >
θ̄i
T , for i ∈{c�n}.
Following the long-term contract approach, I summarize the cost of a contract to the

firm by the level of utility promised to the worker. When bidding for the worker, the in-
cumbent and entrant firms compete in utility terms. During the bidding process described
earlier, the incumbent will bid up to its match value. Therefore, to poach the worker,
the entrant needs to promise the worker a utility fully compensating the value of the de-
stroyed incumbent match.8 Let J(z�κ) denote the joint value of a match with productivity

7To be general, I allow the noncompete duration to vary over time and the buyout menu to include a con-
tinuum of prices and “quantities.” I show in Section 3 that the duration is constant and that the buyout price is
bunched.

8Business stealing concerns are absent here. As long as employers can counter outside offers, they internal-
ize business stealing by poached workers, as emphasized by Gautier, Teulings, and Van Vuuren (2010).
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z and type κ. Thus, at time T , the worker receives a promised utility J(zT �κ) from the en-
trant. To deliver the initial promised utility U0 at time 0, the firm faces a promise-keeping
(PK) constraint:

E

[∫ T

0
e−rtwt dt + e−rT J(zT �κ)

]
≥ U0� (1)

The firm chooses whether to include a noncompete clause, weighing the two options:

V (z0�U0�κ) = max
{
V c(z0�U0)� V n(z0�U0�κ)

}
�

where V c(z�U) is the value function of the firm with productivity z and promised utility
U to the worker, absent any noncompete restriction, and V n(z�U�κ) the corresponding
value of the firm conditional on signing a noncompete clause.

Absent a noncompete clause, the firm chooses the streams of wage payments and the
investments to maximize its value

V c(z0�U0) = max
{wt�μt}t≥0

E

[∫ T

0
e−rt

(
zt − c(μt)zt −wt

)
dt

]
(2)

subject to the PK constraint (1).
If a noncompete clause is included, apart from the wage payments and the investments,

the firm chooses the noncompete duration and the buyout menu

V n(z0�U0�κ)

= max
{wt�μt �Mt}t≥0

E

[∫ T

0
e−rt

(
zt − c(μt)zt − κzt −wt

)
dt + e−rT τT

(
π̃T (θT )

)]
(3)

subject to the PK constraint (1), as well as the entrant firm’s incentive-compatibility (IC)
and individual-rationality (IR) constraints

π̃t (θt) = arg max
π̃∈[0�πt ]

e−rπ̃Jn(ztθt�κ) − τt (π̃)� ∀θt ≥ θ̄n
t �∀t� (4)

e−rπ̃t (θt )Jn(ztθt�κ) − Jn(zt�κ) − τt
(
π̃t (θt)

) ≥ 0� ∀θt ≥ θ̄n
t �∀t� (5)

In equation (2), the flow payoff to the firm is the output net of investment cost and wage
payment. In comparison, equation (3) deducts the flow cost of arranging a noncompete
clause and adds the buyout payment at match termination to the firm’s payoff. The IC
constraint (4) captures that, in the buyout stage, the entrant firm chooses optimally to
reduce the noncompete duration from πt to π̃t (θt). With a production delay of duration
π̃, its match value reduces to e−rπ̃ fraction of the no-delay value Jn(ztθt�κ). The details
of this calculation are in Appendix B.1. In the IR constraint (5), the entrant accounts for
the promised utility Jn(zt�κ) to the worker and the buyout payment τt (π̃t (θt)).

2.4. Bilateral Joint Maximization Problem

The structure of the economy permits simplification of the firm’s problem. Due to the
firm’s commitment and the risk-neutral preferences, the firm is able to align the worker’s
incentive by costlessly backloading the wage payments to retain the worker when an out-
side opportunity arrives. Incorporating the PK constraint (1) into the firm’s objectives in
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(2) and (3), one obtains that J(z�κ) = V (z�U�κ) + U . Further, absent a noncompete
clause, Jc(z) = V c(z�U) + U ; otherwise, Jn(z�κ) = V n(z�U�κ) + U . Thus, the firm’s
optimal choices maximize its joint value with the worker, that is, their discounted joint
payoffs, including the payoffs during the match and any potential buyout payments at
separation.9

This bilateral efficiency intuition implies that the firm’s problem can be separated into
two parts. The first part is a bilateral joint maximization problem: the firm-worker match
chooses the noncompete clause and investments to maximize their joint value. Moreover,
it does not matter whether the firm or the worker designs the terms and has to pay any
associated cost. Their incentives are perfectly aligned, and hence they would make the
same choice. The second part is a dynamic wage-setting problem: the firm chooses wage
payments to align the worker’s incentive and split the maximized joint value. While the
firm’s problem is stated in its sequential form in order to specify all future contingencies
involving the worker and poaching firms, after isolating the bilaterally optimal decisions
for the match, the problem can be conveniently stated recursively. Formally, we have the
following:

LEMMA 1—Bilateral Efficiency: The contract maximizes the bilateral joint value of the
firm-worker match. Specifically, the firm-worker match decides whether to include a non-
compete clause, assessing which option delivers a higher joint value:

J(z�κ) = max
{
Jc(z)� Jn(z�κ)

}
� (6)

where, absent a noncompete clause, the match chooses the investment level to maximize the
joint value function Jc(z), which follows the Hamilton–Jacobi–Bellman (HJB) equation

rJc(z) = max
μ

{
z − c(μ)z +μzJc

z (z) + 1
2
σ2z2Jc

zz(z)
}
; (7)

otherwise, it chooses the noncompete clause M = {π�{τ(π̃) : π̃ ∈ [0�π]}} in addition to the
investment to maximize the joint value function Jn(z�κ), which follows the HJB equation

rJn(z�κ) = max
μ�M

{
z − c(μ)z − κz + λp

∫ ∞

θ̄n
τ
(
π̃(θ)

)
dF (θ)

+μzJn
z (z�κ) + 1

2
σ2z2Jn

zz(z�κ)
}

(8)

subject to the entrant firm’s IC and IR constraints (4) and (5).

This bilateral problem reveals the incentive behind noncompete clauses. In equation
(7), the first two terms on the right-hand side capture the joint flow payoff for the match,
that is, the flow of match output net of investment cost, regardless of how much wage
is paid. The last two terms capture the change in match value due to productivity inno-
vations. In comparison, equation (8) adds any potential buyout payments from entrants∫ ∞
θ̄n

τ(π̃(θ)) dF (θ) to the joint payoff. This extra term shows that the noncompete clause

9One restriction on the parameters is needed: the arrival rate of outside opportunity λ is low, such that the
wage non-negativity constraint, wt ≥ 0, never binds. Offsetting forces such as upward drift in productivity help
to ensure that the wage non-negativity constraint is slack.
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allows the incumbent employer to claim ownership over the worker’s future employment
during the noncompete period and resell it to entrants. The incumbent and the worker
together act like a monopolist toward future entrants by maximizing expected buyout
payments. This monopolist rent-extraction incentive is identical to a textbook monopolist
seller who does not observe its buyer’s willingness to pay.

The resulting decision of whether to include a noncompete clause is denoted by
i(z�κ) ∈{c�n}, with c indicating no clause and n otherwise. In the latter case, the clause is
denoted by M(z�κ) = {π(z�κ)�{τ(π̃|z�κ) : π̃ ∈ [0�π(z�κ)]}}. The poaching thresholds
and investment decisions are denoted by {θ̄c(z)�μc(z)} and {θ̄n(z�κ)�μn(z�κ)}, respec-
tively.

2.5. Dynamic Wage-Setting

Since the agents are risk-neutral, the wage can be indeterminate. To pin the wage down
uniquely, I assume a constant wage contract following Postel-Vinay and Robin (2002).
Namely, the wage stays constant unless the employer needs to bid it up to retain the
worker.10 In a match of productivity z and wage w, the worker’s value is denoted by
Uc(z�w), if absent a noncompete restriction, and Un(z�w�κ) otherwise.

To set the current wage, the firm accounts for three possible outcomes of future wage
bidding described in Figure 1. First, if the entrant match value is below the current
promised value, no bidding takes place. Second, if the entrant can offer more than the cur-
rent promised value but fails to poach the worker, the incumbent firm bids up the wage.
Third, if the entrant poaches the worker, it needs to offer the worker a wage that fully
compensates the value of the incumbent match destroyed. The resulting wage-bidding
thresholds are denoted by θc(z�w) if absent a noncompete clause, θn(z�w�κ) if a non-
compete clause exists and is enforceable, and θu(z�w�κ) if the clause is unenforceable.
These bidding thresholds satisfy

Uc(z�w) = Jc
(
zθc(z�w)

)
� (9)

Un(z�w�κ) = e−rπJn
(
zθn(z�w�κ)�κ

) = Jn
(
zθu(z�w�κ)�κ

)
� (10)

Due to the firm’s limited liability, the contract optimally embeds firm-initiated wage
renegotiation as in Postel-Vinay and Turon (2010). Specifically, when a large negative
productivity shock occurs, the promised utility to the worker may exceed the joint match
value, resulting in a negative firm value. Under such circumstances, the firm reduces the
promised value just to the level of the joint match value by resetting the wage. The re-
sulting upper bounds on wage, w̄c(z) and w̄n(z�κ), are characterized by the following
boundary conditions:

Uc
(
z� w̄c(z)

) = Jc(z) and Uc
z

(
z� w̄c(z)

) = Jc
z (z)� (11)

Un
(
z� w̄n(z�κ)�κ

) = Jn(z�κ) and Un
z

(
z� w̄n(z�κ)�κ

) = Jn
z (z�κ)� (12)

For workers who are free to move, their value function Uc(z�w) follows the HJB equa-
tion: ∀w ∈ [0� w̄c(z)],

(r + λ)Uc(z�w) =w +μc(z)zUc
z (z�w) + 1

2
σ2z2Uc

zz(z�w)

10An arbitrarily small amount of risk aversion on the worker side can justify the constant wage contract. Any
worker risk aversion implies that the optimal contract offers a constant wage to insure the worker.
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+ λ

{
F

(
θc(z�w)

)
Uc(z�w) +

∫ θ̄c (z)

θc (z�w)
Jc(zθ) dF (θ)

+ (
1 − F

(
θ̄c(z)

))
Jc(z)

}
� (13)

Otherwise, the worker’s value function Un(z�κ�w) follows the HJB equation: ∀w ∈
[0� w̄n(z�κ)],

(r + λ)Un(z�w�κ)

=w +μn(z�κ)zUn
z (z�w�κ) + 1

2
σ2z2Un

zz(z�w�κ)

+ λp

{
F

(
θn(z�w�κ)

)
Un(z�w�κ)

+
∫ θ̄n(z�κ)

θn(z�w�κ)
e−rπJn(zθ�κ) dF (θ) + (

1 − F
(
θ̄n(z�κ)

))
Jn(z�κ)

}

+ λ(1 −p)
{
F

(
θu(z�w�κ)

)
Un(z�w�κ)

+
∫ θ̄c (z)

θu(z�w�κ)
Jn(zθ�κ) dF (θ) + (

1 − F
(
θ̄c(z)

))
Jn(z�κ)

}
� (14)

In equation (13), the right-hand side of the first line captures the wage payoff and the
change in worker value due to match productivity innovations. The second line speci-
fies the revised value under the three outcomes of wage bidding: no bidding, bidding up
wage, and job change, respectively. In equation (14), the terms involving wage bidding
distinguish two situations depending on whether the noncompete clause turns out to be
enforceable.

The employed workers play a passive role as the object of bidding between the com-
peting firms, with an implicit bargaining power of zero. In (13) and (14), when changing
jobs, the employed workers are paid the equivalent amount of the destroyed incumbent
match value, while the entrants capture the full surplus from job-to-job reallocation if not
for the interference of noncompete clauses. For newborn workers in their first jobs, they
bargain with their employers to determine the initial promised value, where the worker’s
bargaining power is β ∈ (0�1). Given the simplifying setup that both sides have zero out-
side options, they split the maximized joint value according to their bargaining weights.
Thus, depending on the noncompete status, the starting wages wc

0(z) and wn
0 (z�κ) satisfy

Uc
(
z0�w

c
0(z0)

) = βJc(z0) and Un
(
z0�w

n
0 (z0�κ)�κ

) = βJn(z0�κ)� (15)

2.6. Equilibrium Definition

To define the equilibrium, I first describe how the distribution of matches evolves. Let
g(z�κ� t) denote the density of firm-worker matches with productivity z and cost type κ
at time t. To capture how the contract choice affects the match outcome, let θ̄(z�κ) ≡
θ̄c(z)1{i(z�κ)=c} + θ̄n(z�κ)1{i(z�κ)=n} and μ(z�κ) ≡ μc(z)1{i(z�κ)=c} + μn(z�κ)1{i(z�κ)=n}. The
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match distribution follows the Kolmogorov Forward (KF) equation:

gt (z�κ� t) = −μ(z�κ)zgz(z�κ� t) + 1
2
σ2z2gn

zz(z�κ� t)

+ δ
[
h(z)φ(κ) − g(z�κ� t)

]

+ λ

{
p

∫ ∞

θ̄(z�κ)

[
g

(
z

θ
�κ� t

)
− g(z�κ� t)

]
dF (θ)

+ (1 −p)
∫ ∞

θ̄c (z)

[
g

(
z

θ
�κ� t

)
− g(z�κ� t)

]
dF (θ)

}
� (16)

In equation (16), the first two terms on the right-hand side capture the match productivity
innovations. The third term is due to exogenous entry and exit. The second line describes
the job-to-job transitions, which are potentially affected by noncompete clauses.

DEFINITION 1—Equilibrium: An equilibrium consists of contract choice {i(z�κ)�
M(z�κ)}, joint value functions {J(z�κ)� Jc(z)� Jn(z�κ)}, poaching thresholds and in-
vestments {θ̄c(z)� θ̄n(z�κ)�μc(z)�μn(z�κ)}, worker value functions {Uc(z�w) : ∀w ∈
[0� w̄c(z)]} and {Un(z�w�κ) : ∀w ∈ [0� w̄n(z�κ)]}, wage-bidding thresholds {θc(z�w)�
θn(z�w�κ)� θu(z�w�κ)}, initial wages {wc

0(z)�wn
0 (z�κ)}, and distribution g(z�κ� t) such

that, given the initial distribution g(z�κ�0):
(i) the contract choice and the corresponding poaching thresholds and investments,

together with the joint value functions, solve the problem in (6)–(8);
(ii) the wage-bidding thresholds, together with the worker value functions, satisfy

equations (9) to (14); the initial wages for newborn matches satisfy (15); and
(iii) the distribution follows the KF equation (16).

3. EQUILIBRIUM AND POLICY CHARACTERIZATION

In this section, I first characterize the equilibrium contracts and their effects on worker
mobility, firm investment, and wage profiles. I then derive comparative statics of the equi-
librium with respect to the noncompete legal regime. Finally, I study the optimal non-
compete policy.

To characterize the equilibrium, I first solve the joint maximization problem in two
steps: the noncompete contract design for rent extraction, and the resulting incentives for
investment. I then solve the dynamic wage-setting problem. Before proceeding, I show
that the former problem is linear in productivity to simplify it. Inspecting the HJB equa-
tions (7) and (8), one can see that productivity z can be factored out.11 Formally, we have
the following:

LEMMA 2—Linearity: Regardless of the noncompete status, the poaching threshold and
the investment are independent of z: θ̄c(z) = θ̄c , μc(z) = μc , θ̄n(z�κ) = θ̄n, and μn(z�κ) =

11If one were to specify a more general spillover function to entrants, for example a CES form z′ = [zξ/(ξ−1) +
θξ/(ξ−1)](ξ−1)/ξ , the linearity result in Lemma 2 no longer holds when ξ 	= 1. It would imply variations in the
noncompete contract and investment choices with respect to productivity level z. Such variations are not first
order among the large Compustat firms but can be important in the broad economy.
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μn(κ). Further, the noncompete duration is independent of z and κ, π(z�κ) = π. Finally, the
joint value function is linear z, Jc(z) = jcz and Jn(z�κ) = jn(κ)z, where

jc = 1 − c
(
μc

)
r −μc and jn(κ) = 1 − c

(
μn(κ)

) − κ

r −μn(κ) − λp
(
θ̄n − 1

)(
1 − F

(
θ̄n

)) � (17)

3.1. Use of Noncompete Clauses

The incumbent match chooses the noncompete clause, considering how it will alter the
poaching outcome. In the bidding stage, the noncompete duration π impairs the entrant’s
ability to bid for the worker. At the poaching threshold θ̄n, the entrant bids up to its
reservation value, e−rπJn(zθ̄n�κ), which just beats what the incumbent can offer, Jn(z�κ).
Using the linearity result in Lemma 2, I obtain a relation between the duration length and
the poaching threshold: π = 1

r
log(θ̄n).

In the buyout stage, the incumbent sets the buyout menu {τ(π̃|z�κ) : π̃ ∈ [0�π]} and,
implicitly, its desired poaching threshold θ̄n to maximize the rent

∫ ∞
θ̄n

τ(π̃(θ)|z�κ) dF (θ)
in (8), considering entrant’s IC and IR constraints (4) and (5). This problem is akin to
a monopolist seller conducting second-degree price discrimination. It turns out that the
buyout menu bunches to a single price—the payment required for reducing the exclusion
from π to zero.12 Bunching occurs since no useful information is revealed in the bid-
ding stage. Indeed, bidding reveals the entrant match quality θ only up to the poaching
threshold: if the quality is below the threshold, its precise value is revealed; otherwise,
the incumbent learns that it is above the threshold. Further, the linear structure here also
implies that quantity screening is not profitable. Thus, all entrants that can poach the
worker buy out the entire exclusion in (4), that is, π̃(θ) = 0, for θ ≥ θ̄n. Finally, a binding
IR constraint (5) at the poaching threshold suggests that the incumbent charges a buyout
payment τ(0|z�κ) = jn(κ)z(θ̄n − 1). Combining these arguments, setting the poaching
threshold to maximize expected rent, (θ̄n − 1)(1 − F (θ̄n)), boils down to trading off the
“markup,” θ̄n − 1, for the probability of selling, 1 − F (θ̄n). These insights facilitate the
following proposition.

PROPOSITION 1—Private-Optimal Contract: The firm-worker match includes a noncom-
pete clause, i(z�κ) = n, if and only if the contracting cost is below a cutoff:

κ ≤ κ̄ = jcλp
(
θ̄n − 1

)(
1 − F

(
θ̄n

))
� (18)

Absent a noncompete clause or its enforcement, the poaching threshold θ̄c = 1. Otherwise,
the poaching threshold is characterized by

θ̄n = 1 + 1 − F
(
θ̄n

)
f
(
θ̄n

) ; (19)

the noncompete duration is π = 1
r

log(θ̄n), and the buyout price is τ(0|z�κ) = jn(κ)z(θ̄n−1).

12Stronger conditions are necessary for screening to be profitable (see Anderson and Dana (2009)). Ap-
pendix D.5 explores an extension with human capital depreciation when workers are excluded from employ-
ment. Price discrimination arises in this extension: the incumbent employers offer a continuum buyout menu,
and partial exclusion occurs in equilibrium. This outcome is akin to the “damaged goods” phenomenon (e.g.,
Deneckere and McAfee (1996)), where a monopolist intentionally damages goods (or “versioning”) to price
discriminate. Here, exclusion leads to a “damaged” version of human capital.
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The proposition first states that firm-worker matches with a low contracting cost include
a noncompete clause. The cutoff type κ̄ is exactly indifferent between the two options.
This result captures the observed binary contract choice, which I refer to as the selection
channel in the extensive margin.

Absent the noncompete threat, the wage bidding leads to a Bertrand competition out-
come: workers take the jobs with the better firms. Although this outcome is identical to
the one in Postel-Vinay and Robin (2002), the bargaining protocol is modified. In their
setup with perfect information, firms each make a take-it-or-leave-it offer to the worker;
here, under asymmetric information, firms bid for the worker through an ascending (En-
glish) auction.

In contrast, if a noncompete clause is included and enforced, the poaching thresh-
old in equation (19) is distorted upward. The expression is a monopoly markup pricing
formula: the monopolist sets a “markup” which equals the inverse of the hazard rate,
(1 − F (θ̄n))/f (θ̄n), over the efficient level. This poaching threshold is achieved by the
noncompete duration π. I refer to this choice as the intensive margin. The buyout price
τ(0|z�κ) fully extracts rent from the poaching-threshold entrant in addition to the wage
payments to the worker. Under mild regularity conditions on the match quality distribu-
tion discussed in Appendix A.2, there exists a unique solution to equation (19). We restrict
our attention to such distributions.

3.2. Effects of Noncompete Clauses

Building on the contract characterized in Proposition 1, I now assess its effects. De-
pending on whether bound by noncompete clauses, the workers experience job-to-job
transition rates:

ηc = λ
(
1 − F (1)

)
and ηn = λ

[
p

(
1 − F

(
θ̄n

)) + (1 −p)
(
1 − F (1)

)]
� (20)

The incumbents’ investment decisions also follow immediately. The optimality condi-
tions in (7) and (8) suggest that the investment incentive is such that the marginal cost of
investment is equalized to the marginal joint match value:

c′(μc
) = jc and c′(μn(κ)

) = jn(κ)� (21)

To see the investment holdup problem, recall the expressions for the marginal joint match
value in (17). Consider first the workers who are free to move. Their employers disregard
the spillovers to future entrants when calculating the benefits of investment and, there-
fore, underinvest relative to the first-best level. The details for this comparison are pre-
sented in Lemma E.1 in Appendix E.3 of the Online Appendix (Shi (2022)). For workers
under noncompete clauses, their employers partially internalize the spillover effects as a
byproduct of rent extraction and thus undertake more investments. To delineate this ef-
fect, I define the investment elasticity ε ≡ c′(μ)

c′′(μ)(μ− 1
2 σ

2)
. If the marginal benefit j increases

by 1%, the investment μ− 1
2σ

2 increases by ε%.13

Formally, the next proposition captures the investment-reallocation trade-off associated
with noncompete clauses: they alleviate the holdup problem due to the investment exter-
nality but aggravate the distortion in worker allocation due to the contracting externality.

13The elasticity is defined according to the volatility-adjusted drift μ− 1
2σ

2.
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PROPOSITION 2—Investment-Reallocation Trade-off: Workers subject to noncompete
clauses experience a lower job-to-job transition rate relative to those free to move by a magni-
tude of

ηc −ηn

ηc = p
F

(
θ̄n

) − F (1)
1 − F (1)

� (22)

These clauses, however, enable their employers to increase investment by

μn(κ) −μc

μc − 1
2
σ2

≈ ε

λp
(
θ̄n − 1

)(
1 − F

(
θ̄n

)) − κ

jc

r −μc � (23)

The mobility distortion in equation (22) follows directly from the job-to-job transition
rates in (20). The expression F (θ̄n)−F (1)

1−F (1) captures the fraction of lost worker reallocations.
The magnitude of the investment increase in (23) follows from the rent-extraction na-
ture of noncompete clauses. Intuitively, rent extraction allows an incumbent match to
partially appropriate the external payoff to its investments, thus alleviating the holdup by
the amount of extracted rent. To be precise, the buyout extracts a rent proportional to
λp(θ̄n − 1)(1 − F (θ̄n)) for the incumbent, translating into a higher marginal value from
investment in discounted present value terms. This calculation adjusts for the contracting
cost incurred. Hence, the investment response is lower for matches with higher contract-
ing costs, to the point that the cutoff type κ̄ has a zero response: μn(κ̄) = μc . Importantly,
this response depends on the investment elasticity ε. The more elastic the investment is,
the larger the response.

Following Propositions 1 and 2, I obtain some comparative statics, which are useful
when mapping the model to the cross-state variation in the data.

LEMMA 3—Cross-Regime Variation: In a higher-enforcement regime p, a higher propor-
tion of firm-worker matches F (k̄) use a noncompete clause. Noncompete clauses reduce the
job-to-job transition rate ηn and increase investment μn(κ) by larger magnitudes.

The intuition for these comparative statics is straightforward. When it is more likely
that a noncompete clause can be enforced, the profit of including the clause increases, and
hence a higher proportion of matches use it. Moreover, the clauses allow firms to extract
more rent, reducing worker mobility more considerably and spurring more investment.

3.3. Wage Patterns

Noncompete clauses tend to reduce the extent of wage backloading. The mechanism
is simple: the clauses reduce the extent of outside competitive pressure and in turn the
amount of wage backloaded for retention. To be precise, wage growth over a worker’s
tenure within a match is due to bidding by entrants who are unable to poach the worker.
For a worker subject to a noncompete clause, the reservation value of unsuccessful poach-
ers is reduced. Thus, the incumbent needs to bid up the wage to a lesser extent to retain
the worker. Specifically, in the HJB equation (14), wage bidding raises the promised util-
ity to the worker to an e−rπ fraction of what it would be otherwise. In anticipation of less
wage bidding, to deliver the initial promised utility, the worker starts with a higher wage
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but experiences a lower wage growth. However, there are countervailing forces affect-
ing wage growth: noncompete clauses improve future productivity growth due to higher
investment, which further increases future match value. This force can make the overall
effect on the wage pattern ambiguous.14

Overall, workers are more than compensated for signing noncompete clauses. As equa-
tion (15) suggests, they bargain with their employers for proper compensation before sign-
ing the contracts. A concern often raised is that noncompete clauses can depress wages
and harm workers. While this distributional concern does not play out here, it can mate-
rialize once we depart from the bilateral efficiency result in Lemma 1. Bilateral efficiency
breaks down when wage backloading has limits such that the wage non-negativity con-
straint binds, and firms can no longer align their workers’ incentives perfectly. Further, ad-
ditional general-equilibrium forces can adversely affect workers, which individual agents
fail to internalize when signing the contracts. The free-entry extension in Appendix C.3 of
the Supplemental Material contemplates such a force.

3.4. Optimal Noncompete Policy

Despite being bilaterally efficient, the laissez-faire contracts are in general socially inef-
ficient. To characterize the optimal noncompete policy, I consider a planner who designs
the noncompete contracts.15 Naturally, the investment decisions are left in the hands of
the firms, as is standard for problems concerning the provision of investment incentives.
This problem is equivalent to one where the planner chooses the allocation subject to the
constraint that incentivizing firm investments inevitably generates distortions in realloca-
tion. Formally, the planner makes these choices to maximize social welfare, defined as
the discounted present value of aggregate output net of investment and contracting costs.
Let S(z�κ) denote the social value associated with a worker of cost type κ employed at
productivity z. The planner decides whether to include a noncompete clause:

S(z�κ) = max
{
Sc(z)� Sn(z�κ)

}
�

where the social values in the absence and with the inclusion of a noncompete clause
satisfy

ρSc(z) = max
θ̄c �μc

{
z − c

(
μc

)
z +μczSc

z(z) + 1
2
σ2z2Sc

zz(z)

+ λ

∫ ∞

θ̄c

[
Sc(zθ) − Sc(z)

]
dF (θ)

+ δ

[∫∫
S(z�κ) dH(z) d	(κ) − Sc(z)

]}
� (24)

ρSn(z�κ) = max
θ̄n�θ̄c �μn

{
z − c

(
μn

)
z − κz +μnzSn

z (z�κ) + 1
2
σ2z2Sn

zz(z�κ)

14Formally, to solve the wage-setting problem, the linearity result in Lemma 2 simplifies it into one about
the wage-productivity ratio x≡ log(w/z). The HJB equations (13) and (14) can be transformed into equations
with x as a state variable. Appendix B.5 of the Supplemental Material contains the details.

15The analysis considers solely policies intervening in noncompete contracts. It leaves out other instruments,
such as investment subsidies, which could have limits if investments are difficult to observe. However, if invest-
ment subsidies were feasible, they could be less costly and fully substitute noncompete contracts.
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+ λ

[
p

∫ ∞

θ̄n

[
Sn(zθ�κ) − Sn(z�κ)

]
dF (θ)

+ (1 −p)
∫ ∞

θ̄c

[
Sn(zθ�κ) − Sn(z�κ)

]
dF (θ)

]

+ δ

[∫∫
S(z�κ) dH(z) d	(κ) − Sn(z�κ)

]}
� (25)

subject to the investment incentives in (21).
When including a noncompete clause, the planner would choose the terms in (25) dif-

ferently from the private contracting parties. Along the investment-reallocation trade-off,
the planner would like to implement a poaching threshold such that the marginal social
benefit from improved investment equals the marginal social cost from lost reallocation:

ε�
[
1 − F

(
θ̄n

) − (
θ̄n − 1

)
f
(
θ̄n

)] = (
θ̄n − 1

)
f
(
θ̄n

)
� (26)

where � ≡ λ[p
∫ ∞̄
θn

(θ−θ̄n) dF (θ)+(1−p)
∫ ∞

1 (θ−1) dF (θ)]

r−μn−λp(θ̄n−1)(1−F (θ̄n))
μn− 1

2 σ
2

r−μn−λp(θ̄n−1)(1−F (θ̄n)) . In mathematical terms, in
the benefit calculation, � is the product of the discounted present value of investment
spillovers captured by entrants and the discounted present value of investment. Loosely
speaking, the former factor captures the extent of spillovers to entrants not internalized in
the agent’s investment decision; the latter factor captures how an additional unit of rent
translates into incumbents’ investment incentive. In the cost calculation, at the margin
f (θ̄n) amount of workers would have taken new jobs, generating a value proportional to
(θ̄n − 1)f (θ̄n). Recall that the incumbents’ rent extraction motive is such that, at the mar-
gin, no more rent can be extracted, that is, 1 − F (θ̄n) − (θ̄n − 1)f (θ̄n) = 0, indicating that
the marginal social cost exceeds the marginal social benefit. In other words, the incum-
bents overextract rent by setting an excessively long noncompete duration and blocking
too many outside opportunities. With these insights, I summarize the social-optimal con-
tract in the following proposition.

PROPOSITION 3—Social-Optimal Contract: The planner finds it less appealing to include
a noncompete clause: i∗(z�κ) = n if and only if the contracting cost is

κ < κ̄∗ < κ̄� (27)

Absent a noncompete clause, the social optimum coincides with the private one: θ̄c∗ = θ̄c = 1
and μc∗ = μc . Otherwise, it features more reallocation and less investment: 1 < θ̄n∗ < θ̄n and
μn∗(κ) <μn(κ); specifically, the poaching threshold is characterized by

θ̄n∗ = 1 + ε�

ε�+ 1
1 − F

(
θ̄n∗)

f
(
θ̄n∗) �16 (28)

This proposition characterizes the social optimum both in the intensive and extensive
margins. In the extensive margin, from the planner’s perspective, noncompete clauses

16To be precise, the planner’s choice of poaching threshold should be denoted by θ̄n∗(κ), accounting for how
the agents’ investment incentive μn(κ) depends on the contracting cost κ. I omit this dependency here for ease
of notation and show later that it is quantitatively negligible.
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should be used less frequently, since the social value of including these clauses is lower
than the private one after accounting for the distortionary effect on entry.

When not resorting to noncompete clauses, the planner can do nothing other than leav-
ing the market as it is. Indeed, ruling out the possibility of noncompete arrangements, the
equilibrium featuring the Bertrand competition outcome in the Postel-Vinay and Robin
(2002) framework is constrained efficient, even when investment spillover is present.

In the intensive margin, the planner finds it desirable to intervene to capture more
reallocation gains. Such an intervention improves welfare despite hurting incumbents’ in-
vestment incentives. To understand why, consider a thought experiment of perturbing the
laissez-faire outcome. Recall that the incumbents’ ex ante investment always responds
in proportion to their ex post rent extraction. In the private optimum, the incumbents’
rent peaks, and so does their incentive for investment. That is, the private optimum ob-
tains the highest level of investment among all candidate allocations, and the planner
cannot provide a stronger incentive for investment. The only potential welfare-improving
intervention is to lower the poaching threshold and recuperate some reallocation gains.
Locally, the intervention initially inflicts minimum harm on the incumbents: the marginal
decline in incumbent rent is zero, and thus the investment loss is zero, too. The optimal
intervention features a poaching threshold characterized in formula (28), which balances
the cost-benefit calculation in (26).

Two key model primitives drive how far the social-optimal formula (28) moves away
from the private-optimal one (19): the investment elasticity and the entrant match quality
distribution. The former formula reduces the “markup” 1−F (θ)

f (θ) by an intervention factor
ε�

ε�+1 . Naturally, the less elastic the investment is, the larger the intervention. In one ex-
treme, when investment is perfectly inelastic, ε → 0, the holdup concern disappears, so
it is never optimal to tolerate any incumbent rent extraction. The planner chooses to re-
alize the reallocation gains fully by always assigning workers to better jobs, θ̄n∗ → 1. In
the other extreme, when investment is infinitely elastic, ε → ∞, the planner allows the
agents to extract as much rent as possible to incentivize investment, θ̄n∗ → θ̄n. On the re-
allocation side, how much gains can be recuperated depends on the entrant match quality
distribution, as captured by the hazard rate f (θ)

1−F (θ) . For instance, with a constant hazard
rate, a constant proportion of reallocation opportunities can be realized regardless of the
degree of intervention. However, with a decreasing hazard rate, more and more reallo-
cation opportunities can be realized as the degree of intervention increases, thus pushing
for a larger intervention.

Next, consider a policy tool that caps the noncompete duration. To implement the
poaching threshold in equation (28), one could impose a cap π∗ < π. Building on the
proceeding discussions, a simple approximation of the duration cap can be obtained.

COROLLARY 1—Duration Cap: If the hazard rate for entrant matches f (θ)
1−F (θ) is constant,

the optimal cap can be approximated by

π∗ ≈ ε�

ε�+ 1
π�

If the hazard rate is decreasing, the approximation provides an upper bound. If the hazard
rate is increasing, the approximation is a lower bound.

The duration cap does not fully implement the social optimum in Proposition 3. It
corrects the excessively long duration in the intensive margin. As the restrictive cap makes
the clauses less profitable, it partially fixes the excessive usage in the extensive margin.
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3.5. Discussion: Theoretical Insights

To take stock, I connect the theoretical results to the existing literature, how they de-
part from or recast the established insights. First, in terms of the efficiency properties,
the presence of search frictions breaks the insights of the classical analysis by Becker
(1962) in a perfectly competitive labor market. There, because human capital is perfectly
priced externally, the problem reduces to bilateral bargaining between the firm and the
worker about who pays for the investment. In contrast, in an imperfectly competitive la-
bor market, the problem is among three parties. Future entrant employers also have some
monopsony power and can partially appropriate the payoff. Therefore, a positive invest-
ment externality on entrants appears. While the incumbents pay for the cost, investment
is prone to holdup. Consequently, they undertake more investment in response to rent
extraction from the noncompete buyout.

In essence, noncompete clauses create “barriers to entry,” isomorphic to the effect of
the damage payment contracts studied by Aghion and Bolton (1987), whereby an incum-
bent seller stipulates a damage payment from its buyer for switching to entrant sellers.
However, it is worth noting that, instead of directly specifying the payment, the noncom-
pete buyout arrangement has an additional appeal in this setting: the incumbent firm does
not necessarily need to specify or commit to the buyout payment ex ante, since it would
ask the same amount ex post in the buyout stage. This finding aligns well with the obser-
vation that some contracts specify buyout payments while others are bargained ex post in
actual practice.

More broadly, worker movements across firms present an important form of knowledge
diffusion. Thus, the insights here connect to the literature on innovation and knowledge
diffusion. Indeed, job transitions are a type of “meetings” in which knowledge diffusion
takes place (e.g., Lucas and Moll (2014), Perla and Tonetti (2014)).17 In particular, the dis-
tinction between rivalry and excludability in the use of knowledge, emphasized by Romer
(1990), is relevant here. Rivalry refers to the use of knowledge by one firm precluding
the use by others; excludability refers to the property rights to prevent others from using
the knowledge. The key tension here is not the extent of rivalry but rather the extent of
excludability. Precisely, the incumbents’ ability to exclude entrants from employing the
workers alters the appropriation of the surplus from knowledge diffusion and in turn the
investment incentives.

Last, the intuition for the optimal noncompete duration cap resembles the one from
the literature on optimal patent duration going back to Nordhaus (1967). An analogous
trade-off exists. A longer patent duration encourages a higher level of investment at the
expense of a more severe distortion due to additional incumbent monopoly power. Here,
the distortion is due to the monopoly power of the incumbent employers over entrants.

17The model setup that incumbent firms exit after their workers quit is innocuous for the efficiency insights:
it merely sets the incumbent’s outside option to zero, simplifying the accounting. One could extend the model
to a general setting where the incumbents retain some productive knowledge. In the extreme, the incumbents
are unaffected, as in models of knowledge diffusion by Lucas and Moll (2014). Or, firms could search and
replace quits, as in Heggedal, Moen, and Preugschat (2017). As long as there are gains from labor reallocation
and new employers capture some of the gains in a monopsonistic labor market, incumbent employers can write
more complex contracts to extract rent, which inevitably distorts worker allocation due to the information
friction.
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4. EMPIRICAL EVIDENCE IN THE MANAGERIAL LABOR MARKET

I apply the model to the managerial labor market, where noncompete arrangements
are pervasive. In connection with the model’s predictions, I first present the empirical
patterns of noncompete contracts across states and their effects.

4.1. Data

I assembled a novel data set of noncompete contracts for executives in public-listed
U.S. firms. These data are constructed from a large sample of contracts scraped from
company filings in the SEC’s EDGAR database using textual-analysis tools. I then merged
the contract data with Compustat firm-level data and ExecuComp and BoardEx data.18

Overall, 64% of the executives in the sample are subject to noncompete restrictions. The
average noncompete duration is 1.6 years or, equivalently, 19 months.

4.2. State Laws and Use of Noncompete Contracts

To measure noncompete laws across states, I use the Bishara enforcement index, follow-
ing previous empirical studies (e.g., Prescott, Bishara, and Starr (2016), Lavetti, Simon,
and White (2019)). Bishara (2011) scored the enforceability of noncompete contracts in
each state based on legislation and case law.19 I borrow the state-level weighted indices
constructed by Starr (2019) for the years 1991 and 2009. The raw indices are plotted in
Figure F.5 in Appendix F.2 of the Online Appendix. Given that the noncompete law is
stable over the time period, I focus on the cross-state variation.

Figure 2 shows the relation between the noncompete law and the use of noncompete
clauses across states. Panel (a) plots the proportion of executives with a noncompete
clause against the enforcement index normalized to California at 0 and Florida at 1. As
expected, the proportion increases with the enforcement index. Panel (b) plots the aver-
age noncompete duration against the enforcement index. The duration does not seem to
vary with enforceability. These patterns are consistent with the model’s prediction of the
private-optimal contract in Proposition 1 and the comparative statics in Lemma 3.

Formally, I use the following regression to examine how the use of noncompete con-
tracts varies with the enforceability:

NCijst = β · Enforces + γZijt + εijst�

where whether executive i who starts working at firm j in state s in year t signs a non-
compete contract, NCijst ∈ {0�1}, depends on the enforcement index in state s, Enforces,
and other observable characteristics of the executive and the firm, Zijt . For the subsample
of executives with a noncompete clause, I also look at their noncompete duration as the
dependent variable in the same specification. The control variables Zijt include the age
and gender of the executive, whether the executive is the CEO, and the firm’s asset.

Column 1 of Table I reports the regression result controlling for year and industry fixed
effects. It suggests that moving from the enforceability level in California to the level in

18The details for data construction are in Appendix F of the Online Appendix. The final sample includes
12,679 executives, 2157 firms, and 13,363 firm-executive matches from 1992 to 2015. The summary statistics
appear in Table F.1.

19Bishara (2011) looked at the following dimensions across jurisdictions: whether a state statute of gen-
eral enforceability exists, scope of employer’s protectable interest, plaintiff’s burden of proof, consideration
provisions, modification of overly broad contracts, and enforceability upon firing.
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FIGURE 2.—Noncompete law and contracts across states. Note: Panel (a) plots the proportion of executives
with a noncompete clause against the normalized Bishara enforcement index in 2009. Panel (b) plots the
average duration of noncompete clauses against the normalized Bishara enforcement index in 2009. The size
of the circles represents the total number of firm-executive matches in the headquarters’ state.

Florida, the likelihood of executives entering noncompete clauses increases by 38%. In
column 6, the same variation is absent for the duration length. To mitigate concerns of
unobserved executive heterogeneity, I look at the sample of job-changers, namely, those
with multiple employment spells. Column 2 shows that, after controlling for year and ex-
ecutive fixed effects, when moving from a state with the enforceability level of California
to a state with the Florida level, an executive is 27% more likely to sign a noncompete
contract. Column 3 uses the subsample of job-changers with two consecutive jobs. The
state enforcement index is still significantly positive. Moreover, an executive’s contract in

TABLE I

USE OF NONCOMPETE CLAUSES.

Noncompete (Y/N)

Baseline Job-Changers Cross-State Enforce Duration

(1) (2) (3) (4) (5) (6)

Enforce (State) 0.381 0.268 0.263 0.369 0.017
(0.038) (0.071) (0.045) (0.037) (0.058)

Enforce (Industry) 0.464 0.390
(0.142) (0.151)

Noncompete (Previous Job) 0.134
(0.055)

Year FEs
√ √ √ √ √ √

Industry FEs
√ √ √

Firm FEs
√

Executive FEs
√

Observations 11,089 11,089 539 10,790 10,790 5911

Note: Standard errors clustered by state in columns 1, 2, 3, and 6, by industry in column 5, and by state and industry in column 4 are
in parentheses. In columns 1 and 6, four-digit SIC codes are used to control for industry fixed effects. In columns 4 and 5, three-digit
SIC codes are used to construct the location-weighted enforceability measure at the industry level and to control for industry fixed
effects.
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the previous job is predictive of the current contract, suggesting some persistence in the
contract status.

Cross-state enforcement

One puzzling fact is that firms in California still sign noncompete contracts with their
workers despite the ban there. One potential explanation is jurisdictional arbitrage: these
firms might be able to enforce the clause when their employees move to other states. If
more industry peers are located in higher-enforcement states, it is more likely that the
clause can be enforced. To examine this possibility, I construct a location-weighted en-
forceability measure at the industry level: Enforcejt =

∑
s EnforcesNjst∑

s Njst
, where Njst is the num-

ber of firms in industry j in state s in year t.
The results in columns 4 and 5 suggest that cross-state enforcement does explain the

contract choice: in a given industry, increases in the industry enforcement index are as-
sociated with increased prevalence of noncompete contracts. In column 4, controlling for
year and industry fixed effects, the industry enforcement index is significant on top of the
state one. In column 5, this index is significant after controlling for year and firm fixed
effects.

4.3. Labor Mobility

To examine the effect of noncompete clauses on mobility, I consider the following re-
gression:

SEPijst = βNCij +γZijt + εijt�

where the separation event for executive i at firm j in state s in period t, SEPijst , depends
on whether the executive signed a noncompete contract with the firm, NCij , and other
observable characteristics of the executive and the firm, Zijt . I also look at the job-to-
job transition event as the dependent variable. The control variables include the age and
gender of the executive, whether the executive is the CEO, the firm’s asset, and return on
asset.

Table II reports the regression results for separation events and job-to-job transition
events. Column 1 shows that executives with a noncompete clause are associated with
a 0.9% lower separation rate annually than those without such clauses. Column 2 shows
this magnitude is larger in higher-enforcement states. For example, in a high-enforcement
state like Florida, the magnitude of mobility decline amounts to 1.8% annually. Both re-
gressions control for year and firm fixed effects. Cross-state enforcement also reduces ex-
ecutive mobility. Column 3 shows that increases in industry-level enforceability also result
in decreases in separation probability, after controlling for firm-executive fixed effects.

Column 4 shows that the mobility restriction effect also shows up in the job-to-job
transition rates. Columns 5 and 6 show that the effect is larger in states and industries
with higher enforcement. While job-to-job transition is usually the appropriate measure
of mobility, in this case, it is less reliable. The sample includes only top executive jobs
in Compustat firms satisfying regulatory disclosure requirements; therefore, the job-to-
job transition rate is systematically undermeasured due to executives moving out of the
sample. For this reason, in the quantitative assessment, I rely on the separation rate to
measure mobility distortion.

The rise of noncompete clauses is a likely culprit for the declining U.S. labor market
fluidity. I perform a simple back-of-the-envelope calculation to assess this possible cause
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TABLE II

EFFECT OF NONCOMPETE CLAUSES ON EXECUTIVE MOBILITY.

Separation (Y/N) Job-to-Job Transition (Y/N)

(1) (2) (3) (4) (5) (6)

Noncompete −0�009 −0�004
(0�005) (0�002)

Noncompete × Enforce (State) −0�018 −0�007
(0�005) (0�003)

Noncompete × Enforce (Industry) −0�100 −0�055
(0�047) (0�017)

Year FEs
√ √ √ √ √ √

Firm FEs
√ √ √ √

Firm-Executive FEs
√ √

Observations 108,002 108,002 106,318 108,002 108,002 106,318

Note: Standard errors clustered by state in columns 1, 2, 4, and 5 and by industry in columns 3 and 6 are in parentheses. In columns
3 and 6, three-digit SIC codes are used to construct the location-weighted enforceability measure at the industry level.

in my data set. Panel (a) of Figure 3 shows that the prevalence of noncompete contracts
has been on the rise. The overall proportion of executives under noncompete clauses
increased from 57% in the early 1990s to 67% in the mid-2010s. Panel (b) shows that this
increase occurred in most states. If each noncompete contract lowers the separation rate
by 0.9%, a 10% increase in noncompete contracts can contribute to a 0.09% decline in
separation rate.

4.4. Firm Investments

Since the model treats firms as single-worker firms for simplicity, Proposition 2 mea-
sures a firm’s investment response depending on whether its worker is subject to a non-
compete clause. However, in the data, investment is reported at the firm level, not at the
match level. To connect the model to the firm-level data, I redefine a firm as a collection
of linearly additive firm-worker matches. Thus, for a given firm, there can be variations in

FIGURE 3.—Increasing noncompete prevalence over time. Note: In panel (b), the size of the circles repre-
sents the number of matches in the firm’s headquarter state.
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TABLE III

EFFECT OF NONCOMPETE CLAUSES ON FIRM INVESTMENTS.

Intangible Capital Physical Capital

(1) (2) (3) (4) (5) (6)

Noncompete 0.011 −0�003
(0.003) (0�003)

Noncompete × Enforce (State) 0.017 −0�001
(0.005) (0�004)

Noncompete × Enforce (Industry) 0.019 −0�002
(0.005) (0�005)

Year FEs
√ √ √ √ √ √

Firm FEs
√ √ √ √ √ √

Observations 19,671 19,671 19,475 19,671 19,671 19,475

Note: Standard errors clustered by state in columns 1, 2, 4, and 5 and by industry in columns 3 and 6 are in parentheses. In columns
3 and 6, three-digit SIC codes are used to construct the location-weighted enforceability measure at the industry level.

the fraction of executives subject to noncompete clauses over time due to turnover. Along
this rationale, I specify the following regression for firm-level investment:

INVjt = βN̄Cjt + γZjt + εjt�

where firm j’s investment rate in period t, INVjt , depends on the proportion of execu-
tives in the firm subject to noncompete clauses, N̄Cjt . I look at both the physical capital
investment rate and the intangible capital investment rate as the dependent variables.20 I
include the standard control variables for investment, such as Tobin’s Q and cash.

Table III reports the investment regression results. Column 1 shows that, when the
percentage of executives subject to noncompete clauses increases by 1%, the investment
rate in intangible capital increases by 0.011%, controlling for year and firm fixed effects.
Columns 2 and 3 show that the investment effect in intangible capital is stronger in states
and industries with higher enforceability. For example, in a high-enforcement state like
Florida, the magnitude is 0.017%. Columns 4, 5, and 6 show that the same investment ef-
fect is absent for physical capital. This differential pattern suggests that the holdup prob-
lem indeed concerns investment activities such as R&D that relate to human capital.

4.5. Wage Backloading

To examine how noncompete contracts interact with wage backloading, I use the fol-
lowing wage regression equation:

Wijt = β1 NCij +
3∑

k=1

β2�kT
k
ijt +

3∑
k=1

β3�k · Tk
ijt × NCij +γZijt + εijt�

where the wage for executive i at firm j in period t, Wijt , depends on whether the executive
signed a noncompete contract with the firm, NCij , the tenure of the executive, Tijt , and

20Intangible capital investment is defined as R&D expenses plus 30% of SG&A expenses. Intangible capital
stock is the estimated replacement cost of intangible capital, calculated by Peters and Taylor (2017).
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FIGURE 4.—Noncompete contract and wage-tenure profile. Note: Panel (a) is based on the marginal effects
at means according to column 1 of Table F.2 in Appendix F.6 of the Online Appendix. Panel (b) is based on the
marginal effects at means according to column 3 of the same table. The bars display 95% confidence intervals.

other observable characteristics of the executive and the firm, Zijt . To allow for the tenure
effect to depend on the contract, I include the interaction of tenure with the noncompete
contract choice, Tijt × NCij . To allow for a nonlinear tenure effect due to the wage bid-
ding, I also include higher-order polynomials of tenure, T 2

ijt and T 3
ijt , and their interactions

with the noncompete contract choice, T 2
ijt × NCij and T 3

ijt × NCij . To allow for differential
effects due to enforceability, I allow for the interaction between the noncompete contract
status and the state-level enforcement index. The control variables Zijt contain the firm’s
asset, Tobin’s Q, return on asset, whether the executive is the CEO, and the gender of the
executive.

The distinction between two compensation measures—awarded compensation and re-
alized compensation—is relevant here. Awarded compensation tends to be more in line
with the executive’s current productive value. A large part of the awarded pay is in the
form of restricted equity, which is deferred to future dates contingent on the executive
staying with the firm. Deferred compensation is exactly how firms backload wage for re-
tention. Thus, realized compensation is the appropriate measure for gauging the extent
of wage backloading.

The wage-tenure patterns in Figure 4 confirm the wage backloading mechanism. Panel
(a) plots realized compensation over tenure by whether the executive is subject to a non-
compete clause. It shows that an executive with a noncompete clause is associated with a
starting wage that is 13% (or $130K in 2010 prices) higher than one who is free to move.
However, the executive experiences a 1% lower average annual wage growth over the first
ten years of tenure than their counterparts. Panel (b) shows that, in contrast, the awarded
compensation is flat over tenure regardless of the contract, much flatter than the actual
take-home pay.

5. QUANTITATIVE APPLICATION

Next, I leverage the empirical patterns in Section 4 to calibrate the model in the man-
agerial labor market. I then evaluate noncompete policies quantitatively in that context.
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5.1. Calibration

Broadly, the calibration strategy ties the model predictions closely to their empirical
counterparts. First, I consider a full-enforcement regime of the model, that is, p = 1,
and map it to states such as Florida on the extreme high end of the enforcement index.
Implicitly, I normalize the enforcement probability in these states to 1. Second, I map
the model-implied variation in the prevalence of noncompete clauses across enforcement
regimes in Lemma 3 to the cross-state variations in the data.

As a first step, I specify the following functional forms. The entrant match qual-
ity follows the Pareto distribution F (θ) = 1 − ( θm

θ
)α, ∀θ ∈ [θm�∞), which ensures that

there exists a unique solution to the poaching threshold. This distribution implies that
higher quality matches come along less often. The investment cost function is c(μ) =

ϕ

1+1/ε (μ− 1
2σ

2)1+ 1
ε . Thus, the investment elasticity is ε and the investment cost elasticity is

ε+ 1. The contracting cost follows the log-normal distribution, log(κ) ∼N(μκ�σ
2
κ). Last,

the productivity distribution for newborn matches is normalized to a mass point at 1.
The model is calibrated at an annual frequency: one unit of time corresponds to one

year in the data. For convenience, the noncompete duration is presented in months. Ta-
ble IV displays the calibrated parameters and the targeted moments. The discount rate
ρ is set to 0.05 to match the interest rate. For the remaining parameters, I discuss the
welfare-relevant and irrelevant ones separately. The bilateral efficiency result in Lemma 1
implies that two parameters, β and θm, relate only to the dynamic wage-setting in Sec-
tion 2.5 and do not shape the investment-reallocation trade-off. Specifically, the bargain-
ing parameter β applies only to the newborn workers in their first jobs. It determines
how they split the match surplus.21 In a similar vein, the outside matches relevant for ef-
ficiency improvement have quality θ ≥ 1, and those in the interval [θm�1) only bid up the
wage. Thus, a sufficient statistic for welfare is the unrestricted job-to-job transition rate
λ(1 − F (1)).

TABLE IV

CALIBRATED PARAMETERS.

Parameter Symbol Value Moment Data Model

Discount rate ρ 0�05 Interest rate 5% 5%
Brownian motion std dev σ 0�24 Pareto right tail 1�16 1�15
Bargaining weight (newborn) β 0�5 Peak-to-initial wage ratio 1�8 4

Outside opportunity
Exogenous death rate δ 0�058 Average duration (months) 19�2 19�2
Entrant arrival rate λ 0�14 Separation rate 8�5% 8�5%
Distribution shape α 6�3 Separation rate decline 1�8% 1�8%
Distribution lower bound θm 0�77 Wage growth (first ten years) 5�4% 5�4%

Investment cost function
Level ϕ 24�6 Intangible investment rate 13�8% 13�8%
Elasticity ε 6�8 Intangible investment increase 1�7% 1�7%

Contract cost
Distribution mean μκ −4�3 Noncompete prevalence (p = 1) 70% 70%
Distribution std dev σκ 0�99 Variation of prevalence 38% 38%

21To be precise, β is welfare irrelevant as long as it is not too small such that the wage non-negativity
constraint never binds. Quantitatively, with the calibrated β, this constraint is far from binding.
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Among the welfare-relevant parameters, I first calibrate the two model primitives key
to the intensive-margin duration choices, utilizing the results in Proposition 2. The mag-
nitude of mobility decline reflects the amount of the outside opportunities blocked by
noncompete clauses and is informative of the entrant match quality distribution, and the
magnitude of investment increase helps to discipline the investment elasticity.

Entrant match quality distribution

As discussed in Section 4.3, the data do not provide a good direct measure of job-to-
job transition rates, so I reply on the separation rates to measure mobility distortion. For
executives who are free to move, the separation rate is 8.5%. According to column 2 of
Table II, in a full-enforcement regime, noncompete clauses reduce the rate by 1.8%.

In the model, the separation rates only differ from the job-to-job transition rates in
equation (20) by the exogenous death rate δ. To back out the job-to-job transition rates, I
use the private-optimal noncompete duration 1

ρ+δ
log( α

α−1 ), which averages 19 months in
the data, as an additional moment. The three moments jointly pin down the death rate δ,
the distribution shape parameter α, and the unrestricted job-to-job transition rate λ(1 −
F (1)) (2.7%). These numbers uncover a large drop in mobility and many lost reallocation
opportunities:22

ηc −ηn

ηc = λ
(
F

(
θ̄n

) − F (1)
)

λ
(
1 − F (1)

) = 1�8%
2�7%

�

Investment elasticity

I use the intangible investment rates to measure investment spending. Borrowing the
regression result in column 2 of Table III, I compute that noncompete clauses increase
the investment rate by 1.7% in a full-enforcement regime, relative to an average rate of
13.8%. Compared to the mobility decline, this investment increase is mild.

To calibrate the investment elasticity ε, I rewrite equation (23) in terms of the invest-
ment expenditure and account for the selection margin:

E
[
c
(
μn(κ)

)] − c
(
μc

)
c
(
μc

) ≈ (ε+ 1)
λ
(
θ̄n − 1

)(
1 − F

(
θ̄n

)) − 1
jc
E[κ|κ ≤ κ̄]

r −μc = 1�7%
13�8%

�

which implies an elasticity of 6�8. Further, the level parameter ϕ is calibrated to match
the average investment rate.

Contracting cost

In the selection margin, the variation in the prevalence of noncompete contracts across
states helps to discipline the distribution of contracting costs. In states such as Florida,
which resemble a full-enforcement regime, the percentage of executives subject to a non-
compete clause is 70%. As reported in column 1 of Table I, the slope at which noncompete
prevalence increases with enforcement probability is 0.38. Together, the two moments pin
down μκ and σκ. The calibrated distribution has a mean of 0.022. In a full-enforcement

22A sufficiently large exogenous death rate δ > δ is required for a steady state to exist. This parameter
restriction puts a lower bound, 1�8%

8�5%−δ
, on the mobility distortion.
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FIGURE 5.—Model and data fit.

regime, the matches selected into noncompete clauses have an average cost amounting to
0.01 fraction of their match output.

Panel (a) of Figure 5 plots the model-generated variation in the noncompete prevalence
with respect to the enforcement probability. While the correlation between the two is not
exactly linear, it is approximately linear at high levels of enforcement probability. Fitting
the noncompete prevalence in California, the implied enforcement probability is around
0.4.

Productivity process

The stationary productivity distribution exhibits a Pareto right tail. The Pareto index is
linked to the standard deviation of the Brownian motion σ . I fit an empirical distribution
of firm size measured in terms of employment in a given year and obtain an average right-
tail index of 1.16 for the years 1992 through 2015. This data moment implies a standard
deviation of 0.24.23

Welfare-irrelevant parameters

The bargaining weight for newborn matches β is set to 0.5. It is not easy to directly
measure the value of an executive in the data. To check whether this bargaining parameter
is reasonable, I use the peak-to-initial wage ratio. In the model, at the peak wage, an
executive obtains a promised utility equal to the entire match value; at the initial wage,
the executive has a promised utility equal to the bargained level. Hence the peak-to-initial
wage ratio maps to the share of the match value the executive gets. The peak-to-initial
wage ratio in the data is 1.8. The model-implied level is 4. While further improvement
can be made, this parameter does not affect the welfare analysis.

The lower bound of match quality distribution θm is closely tied to the wage-tenure pro-
file. To see why, consider an executive who can move freely. The wage growth is generated
by bidding against job offers with match quality in the interval [θm�1]. If θm = 1, the wage
growth would be zero. To match the average annual wage growth of 5.4% for executives
who can move freely, I obtain a lower bound of 0.77. Panel (b) of Figure 5 plots the wage-
tenure profile generated by the model, which fits well with the one in the data. As the last

23This calibration strategy of identifying the stochastic component of the productivity process from the cross-
sectional firm distribution follows Luttmer (2007) and Atkeson and Tomás Burstein (2010).
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step, I separate out the arrival rate of outside offers λ, which is 0.14, from the probability
1 − F (1).

The model implies that the average buyout payment is about ten times the starting
wage, or around $12 million in 2010 prices. Although there are no comprehensive buyout
data available, the prices paid in a few noncompete buyout cases suggest that the model-
implied magnitude is in a reasonable range.24

5.2. Policy Evaluation

Three policy tools can be deployed to restrict noncompete contracts: (i) imposing a
cap on the duration, (ii) limiting the extent of their prevalence, and (iii) weakening the
enforceability p. These restrictions have all been frequently proposed or implemented in
reforming noncompete laws. I consider several policies that involve one or a combination
of these tools.

Social optimum

The first policy experiment considers implementing the constrained social optimum
characterized in Proposition 3, which provides an upper bound on potential welfare gains.
Recall that this outcome can be achieved by capping the duration in the intensive margin
and limiting the use of noncompete clauses to low cost types in the extensive margin.
Columns 1 and 2 in Table V report the results in low and high levels of enforcement.

Quantitatively, the duration cap is 1.5 months across all enforceability regimes.25 This
cap is very stringent when put in perspective. It is much lower than the average 19-month
duration set by the private contracting parties. In recent policy changes, a new law in
Massachusetts caps the duration at one year. Underpinning this stringent duration cap is a
mild investment elasticity and a substantial amount of lost job-to-job reallocations, which
we uncovered from the data. The parameterized entrant match distribution exhibits a
decreasing hazard rate. Thus, the approximation in Corollary 1 provides an upper bound.
The approximated cap of 1.8 months is a close one, suggesting that the shape of the hazard
rate plays a relatively minor role in driving a low cap. With this very short duration cap,
the fraction that the planner finds desirable to use noncompete clauses F (κ̄∗) is close to
zero.

The resulting welfare gains are sizable. In a Florida-level full-enforcement regime, that
is, p = 1, implementing the social optimum leads to a welfare gain of 2.25% along the
transition path relative to the laissez-faire outcome. This scenario will be the main case
for analysis. In terms of labor mobility, the overall separation rate or job-to-job transition
rate increases by 1.26% annually, while the investment rate declines by 1.19%. A welfare
decomposition shows that the selection channel contributes 0.85%, around one third of
the total gains. In a California-like regime, that is, p = 0�4, the same policy leads to a
welfare gain of 0.49%.

24Buyout payments for executives are usually in the magnitudes of millions. In the case of Mark Hurd, a
former CEO of Hewlett-Packard poached by Oracle in 2010, the new employer paid a $14 million buyout.
Figure F.3 in Appendix F.1.2 of the Online Appendix shows a contract including a buyout option requiring a
multi-million dollar payment.

25This welfare calculation accounts for the transition path, which differs from the steady-state welfare. The
latter objective would prescribe a more lax restriction: quantitatively, a duration cap of around 10 months and
a prevalence of roughly 40%. This discrepancy is due to the time discounting in the transition-path welfare
calculation. To check the sensitivity of the policy is the discount rate, Appendix B.8 of the Supplementary
Material considers an experiment imposing a zero discount rate, which favors more investment protection.
The recalibrated model still suggests a short duration cap of 2 months according to both criteria.
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TABLE V

POLICIES RESTRICTING NONCOMPETE CLAUSES.

Duration CA level
Policy Social Optimum Cap Only Ban p = 0�4

Regime CA level FL level FL level FL level FL level

(1) (2) (3) (4) (5)

Current enforceability, p 0�4 1 1 1 1

Equilibrium
Duration (months), π 19�2 19�2 19�2 19�2 19�2
Prevalence, F (κ̄) 34% 70% 70% 70% 70%

Contract restriction
Duration cap (months), π∗ 1�5a 1�5a 1�5a 0 19�2
Prevalence, F (κ̄∗) ≈ 0% ≈ 0% 13%b 0% 34%b

Policy outcome
� Separation rate 0�25% 1�26% 1�23% 1�26% 1�01%
� Investment rate −0�17% −1�19% −1�17% −1�19% −1�02%
Welfare gain (transition) 0�49% 2�25% 2�21% 2�25% 1�73%

Decomposition: Total
= Reallocation 0�29% 1�53% 1�53% 1�55% 0�92%
+ Investment −0�03% −0�13% −0�13% −0�16% −0�08%
+ Selection 0�22% 0�85% 0�81% 0�87% 0�89%

Welfare gain (steady state) 0�87% 2�30% 2�38% 2�30% 1�42%

Note: The superscript a indicates the optimal duration cap for cost type κ = 0. While the cap depends on κ, the variation is
negligible quantitatively. The superscript b indicates that the contracting parties are free to choose the contractual term. The welfare
gain (transition) computes the gain along the transition path after imposing the policy in the steady-state laissez-faire equilibrium. The
decomposition follows the order of imposing the reallocation, investment, and selection outcomes resulting from the policy prescribed.
The welfare gain (steady state) compares the welfare outcome of the new steady state relative to the laissez-faire level.

Duration cap

In implementing the social optimum, it is straightforward to impose a duration cap as
some states have done, but it is less so when we attempt to limit the usage to low-cost
types. Therefore, the next policy considers a duration-cap-only policy for its appeal of
simple implementation. That is, the contracting parties can freely include a noncompete
clause subject to a duration cap.

I first consider a policy imposing a cap of 1.5 months calculated in the previous policy in
the Florida-level enforceability regime. Column 3 reports the outcome. Given such a short
duration cap, many agents find it unprofitable to incur the costs of signing noncompete
clauses. Indeed, the model implies that the proportion of private contracting parties that
willingly sign noncompete contracts reduces substantially from 70% to 13%. The policy
achieves a welfare gain of 2.21%, which is close to the 2.25% gain in the social optimum.

The duration cap is intended to address only the intensive-margin distortion, and, as
noted earlier, the intensive margin is inextricably linked to the extensive margin. Thus, it
naturally prompts us to see how much further the duration-cap-only policy can go. Panel
(a) of Figure 6 plots the overall welfare gains and the decomposition when we vary the
duration cap from zero to the private-optimal level. In the intensive margin alone, the
solid line in black traces out the trade-off between labor reallocation and investment.
The intensive-margin gain peaks at a duration cap of 1.5 months. However, reducing the
duration cap further leads to additional extensive-margin gains, as even fewer agents find
it appealing to incur the costs to include the clause. After accounting for the indirect
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FIGURE 6.—Welfare gain. Note: The welfare gains are calculated in a full-enforcement regime, that is, p= 1.

effect of the duration cap through the selection channel, the welfare-maximizing duration
cap can go almost all the way to zero, which is essentially a ban.

Ban

Bans on noncompete contracts have recently been enacted locally and proposed na-
tionally. In terms of the policy tools, if the duration cap goes to zero, if the prevalence
reduces to zero, or if noncompete clauses are impossible to enforce, the outcomes are ef-
fectively a ban. Regardless of the policy tool deployed, a complete ban achieves an almost
identical outcome to implementing the social optimum. This result is unsurprising, given
that the latter features a short duration cap and a noncompete prevalence close to zero.

Weakening enforcement

The last policy assesses the effects of weakening the enforceability of noncompete con-
tracts. Figure 6 panel (b) shows the welfare outcomes when weakening the enforceability
from 1 to varying levels. The social welfare is maximized when noncompete clauses are
made almost completely unenforceable, achieving an outcome similar to a very short du-
ration cap or a ban.

While making noncompete contracts entirely unenforceable is appealing, there could
be limits for a single state to do so due to cross-state enforcement and other legal con-
straints. Indeed, as discussed in Section 4.2, despite the explicit ban in California, non-
compete contracts are still prevalent rather than nonexistent, as rationalized by the pos-
sibility of enforcing them across states. Thus, a relevant policy scenario is weakening the
enforceability from a Florida-level regime to a California-level regime. The result of this
is summarized in column 5 of Table V. As noncompete clauses become less likely to be
enforced, the proportion of agents that want to use them reduces from 70% to 34%, and
the overall welfare gain is 1.73%.

5.3. Extensions and Robustness

I discuss several modifications and extensions to the baseline model. These exercises
illustrate the driving forces behind the policy prescriptions and assess their robustness.
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Key model primitives

The first exercise shows how the observed data moments discipline the calibration of
key model primitives and shape the policy results. To do so, I vary the investment elasticity
and recalibrate the model to match the data except for the investment response.26 The
pattern in Figure 7(a) aligns with Proposition 3: a higher investment elasticity implies a
higher duration cap. Panel (c) shows that different elasticity parameters imply different
investment increases and duration caps. With larger investment increases, the duration
cap only goes up mildly. For instance, with an investment response almost three times the
level observed in the current data, the duration cap is still as low as 3 months. In all cases,
the simple upper bounds are close approximates of the precise duration caps.

Similarly, I impose a different entrant match quality distribution and recalibrate the
model. The baseline parameterization assumes a Pareto distribution, which has limited
ability capturing the extent of mobility decline. For illustration, I instead impose a double
Pareto distribution, where the right shape parameter is α, and the left shape parame-
ter is α̂. This distribution nests the baseline one when α = α̂. Supplementary details are
included in Appendix C.1. Panels (b) and (d) plot how different entrant match quality
distribution implies different mobility distortion and optimal duration cap. It shows that,
as long as noncompete clauses generate substantial mobility distortion, the duration cap
remains low. For instance, when the mobility decline is half the magnitude in the current
data, the cap is still low at 3 months. However, if the mobility decline is tiny, as in the case
of a very thin left tail α̂= −320, almost no intervention is necessary.

This exercise also serves the following purpose. Suppose one observes different mag-
nitudes of mobility decline or investment increase in other data or labor markets. The
patterns in Figure 7 suggest some plausible ranges for the model primitives and policy
interventions.

Selection effect

To isolate the intensive margin from the extensive one, I consider two alternative
specifications: a no-selection economy, by assuming away the contracting costs, and an
exogenous-selection economy, by imposing an alternative two-point cost distribution κ ∈
{0�∞}. The no-selection version shuts down the selection channel completely, while the
exogenous-selection version fixes the selection channel.

The two alternative specifications both imply a lower calibrated investment elasticity
and, therefore, prescribe a lower optimal duration cap. Panel (a) of Figure 8 shows that
the cap reduces from 1.5 to 0.9 months. Given there is no selection effect, the policy
outcome is due to the intensive-margin consideration only. Appendix C.2 contains the
details.

Free entry

The final exercise relaxes the fixed entry and endogenizes the arrival rate of outside of-
fers λ. A random search market is a fitting setup given the ex post wage-bidding protocol.
Specifically, suppose there is a measure-one of potential entrants each of whom decides
to post v vacancies by incurring a cost K(v). The arrival rate of outside opportunity is
λ(v) = λ0v

ω, where ω ∈ [0�1] captures the extent of entry congestion. If entry is fully con-
gested and job postings are costless, that is, ω = 0 and K(v) = 0, the extension converges
to the baseline fixed-entry model. Appendix C.3 includes the additional details.

26The calibrated elasticity of 6.8 is at the higher range found in the literature, which centers around unity.
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FIGURE 7.—How the key model primitives shape the optimal duration cap. Note: Panels (a) and (b) plot the
intensive-margin welfare gains in a full-enforcement regime, that is, p = 1.

The holdup of investment is now two-sided: apart from the positive external effect of
the investment by the incumbent matches, there is also a positive external effect of new
firms’ investment to enter. The Hosios (1990) insight applies here. The constrained effi-

FIGURE 8.—Extensions and alternative specifications. Note: Panel (a) plots the intensive-margin welfare
gains in a full-enforcement regime, that is, p = 1.
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cient outcome is obtained when the surplus division between the two sides equals their
respective contributions to matching. Noncompete contracts shift that surplus division in
favor of the incumbents. If entry is less congested, that is, higher ω, it is more desirable
to restrict noncompete contracts and shift the surplus division toward entrants.

Consider an economy with no entry congestion, that is, ω = 1. This economy is a suit-
able basis for introducing noncompete contracts and the trade-off involved, because it
features efficient turnover and entry otherwise. Panel (b) of Figure 8 shows the welfare
effects of capping noncompete duration in this recalibrated economy. Since the agents do
not internalize that the arrival rate is endogenous, an entry margin arises in addition to
the intensive and selection margins. This entry margin amplifies the welfare gains from a
banning by 0.3%.

6. CONCLUSION

The paper studies policies restricting noncompete contracts and characterizes the opti-
mal regulation. The quantitative evaluation based on the managerial labor market shows
that there can be sizable gains from restricting these contracts. The insights obtained
here have broader relevance for the macroeconomy, despite the necessary cautions for
extrapolating the results to other labor market segments. For high-skilled labor, the same
economic forces of similar magnitudes are likely to operate.

There are other potential channels that the analysis here has abstracted away. One
channel is risk-sharing between firms and workers, which is shut down, given the risk-
neutral assumption in the model. Noncompete contracts can improve risk-sharing by re-
stricting workers’ outside opportunities. Another channel is the agglomeration effects of
industry clusters. Noncompete contracts prevent the formation of industry clusters by
limiting technology spillover and discouraging entrepreneurship.27 Incorporating these
additional channels in future work would be useful. While the risk-sharing channel could
attenuate my conclusion here, the agglomeration channel may further reinforce it.

APPENDIX A: PROOFS

A.1. Proof of Lemma 1

The bilateral efficiency result is obtained by incorporating the PK constraint (1) in the
firm’s objective (2) and (3). The HJB equations (7) and (8) are formally derived in Ap-
pendix B.3.

A.2. Proof of Lemma 2 and Proposition 1

I first solve the choice of buyout menu. The steps are similar to solving a second-degree
price discrimination problem. According to the envelope condition for the IC constraint
(4) and a binding IR constraint (5) at the poaching threshold, the buyout payment satisfies

τ
(
π̃(θ|z�κ)|z�κ

) = e−rπ̃(θ|z�κ)Jn(zθ�κ) −
∫ θ

θ̄n
e−rπ̃(θ̃|z�κ)Jn

z (zθ̃�κ) dθ̃− Jn(z�κ)� (29)

27Many studies point to job-hopping and spinouts as instrumental in the formation of industry clusters, to
which mobility restrictions bring adverse effects (e.g., Fallick, Fleischman, and Rebitzer (2006), Franco and
Filson (2006), Franco and Mitchell (2008), Samila and Sorenson (2011), Rauch (2016), Baslandze (2022)).
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The problem of maximizing expected buyout payments becomes

max
M

∫ ∞

θ̄n

[
e−rπ̃(θ|z�κ)Jn(zθ�κ) −

∫ θ

θ̄n
e−rπ̃(θ̃|z�κ)Jn

z (zθ̃�κ) dθ̃− Jn(z�κ)
]
F (θ)

= max
M

∫ ∞

θ̄n

[
e−rπ̃(θ|z�κ)

(
Jn(zθ�κ) − 1 − F (θ)

f (θ)
Jn
z (zθ�κ)

)
− Jn(z�κ)

]
F (θ)�

The first-order conditions with respect to π̃(θ|z�κ) and θ̄n are, respectively,

Jn(zθ�κ) − 1 − F (θ)
f (θ)

Jn
z (zθ�κ) ≥ 0 with “ = ” if π̃(θ|z�κ) > 0�∀θ ≥ θ̄n� (30)

e−rπ̃(θ̄n|z�κ)

(
Jn

(
zθ̄n�κ

) − 1 − F
(
θ̄n

)
f
(
θ̄n

) Jn
z

(
zθ̄n�κ

)) − Jn(z�κ) = 0� (31)

Equation (31) implies that Jn(zθ�κ) − 1−F (θ)
f (θ) Jn

z (zθ�κ) > 0 always holds for any θ > θ̄n.
Therefore, in equation (30), the entrant chooses to reduce the noncompete duration to
zero:

π̃(θ|z�κ) = 0� ∀θ ≥ θ̄n� (32)

Substituting the buyout level in equation (32) into equation (29), the payment is bunched
to a single price, regardless of the match quality θ:

τ(0|z�κ) = Jn
(
zθ̄n�κ

) − Jn(z�κ)�

Next, I solve for the poaching threshold. Substituting (32) into equation (31), I obtain

L
(
θ̄n|z�κ

) := Jn
(
zθ̄n�κ

) − 1 − F
(
θ̄n

)
f
(
θ̄n

) Jn
z

(
zθ̄n�κ

) − Jn(z�κ) = 0� (33)

I guess and verify that the joint value functions are linear in z, that is, Jc(z) = jcz and
Jn(z�κ) = jn(κ)z. The poaching threshold equation (33) reduces to

L
(
θ̄n

) := θ̄n − 1 − F
(
θ̄n

)
f
(
θ̄n

) − 1 = 0�

The guess implies that, first, the poaching thresholds θ̄c and θ̄n are independent of
productivity z. Second, the buyout payment is proportional to productivity, τ(π̃|z�κ) =
jn(κ)z(θ̄n−1). Finally, the investment decisions μc = (c′)−1(jc) and μn(κ) = (c′)−1(jn(κ))
are also independent of z. Combining these three results and replacing them in the HJB
equations (7) and (8), I obtain the expressions for jc and jn(κ) in equation (17). Note
that L(1) < 0 and L(∞) > 0. Under the following regularity condition, L(θ̄n) is strictly
increasing in θ, and there exists a unique solution to equation (19):

∂L
(
θ̄n

)
∂θ̄n

= 2 + 1 − F
(
θ̄n

)
f
(
θ̄n

) f ′(θ̄n
)

f
(
θ̄n

) > 0 ⇒ f
(
θ̄n

)
1 − F

(
θ̄n

) > −1
2
f ′(θ̄n

)
f
(
θ̄n

) � (34)
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To solve the noncompete duration, I move backward to the wage-bidding stage. Con-
sider the entrant that just wins the bid: e−rπjn(κ)zθ̄n = jn(κ)z, which implies that π =
1
r

log(θ̄n).
Finally, the cutoff cost type κ̄ is characterized by jn(κ̄) = jc . At the cutoff, the invest-

ment response is zero, since μn(κ̄) = (c′)−1(jn(κ̄)) = (c′)−1(jc) = μc . The cutoff condition
becomes

1 − c
(
μc

)
r −μc = 1 − c

(
μc

) − κ̄

r −μc − λp
(
θ̄n − 1

)(
1 − F

(
θ̄n

)) �
which leads to the cutoff expression on the right-hand side of equation (18).

A.3. Proof of Proposition 2

To derive equation (23), I first take the log difference of the first-order condition (21):

log
(
c′(μn(κ)

)) − log
(
c′(μc

)) = log
(
jn(κ)

) − log
(
jc

) ≈
λp

(
θ̄n − 1

)(
1 − F

(
θ̄n

)) − 1
jc
κ

r −μc �

Substituting in log(c′(μn(κ))) − log(c′(μc)) ≈ (μn(κ) −μc) c′′(μc)
c′(μc) , I obtain equation (23).

A.4. Proof of Proposition 3

Similarly to the linearity result in Lemma 2, the social value functions are also linear.
The proof is straightforward using a guess-and-verify method.

LEMMA 4—Linearity: The social value functions are linear in z:

Sc(z) = scz + δ

ρ+ δ
S0 and Sn(z�κ) = sn(κ)z + δ

ρ+ δ
S0�

where S0 = ∫∫
S(z�κ) dH(z) d	(κ) and sc and sn(κ) satisfy

sc = 1 − c
(
μc

)
r −μc − λ

∫ ∞

θ̄c
(θ− 1) dF (θ)

� (35)

sn(κ) = 1 − c
(
μn(κ)

) − κ

r −μn(κ) − λ

[
p

∫ ∞

θ̄n(κ)
(θ− 1) dF (θ) + (1 −p)

∫ ∞

θ̄c
(θ− 1) dF (θ)

] � (36)

In the extensive margin, the planner chooses to include a noncompete clause if and
only if sn(κ) ≥ sc . The social-optimal cutoff κ̄∗ is characterized by sn(κ̄∗) = sc . Consider
any noncompete duration π > 0. At the private-optimal cutoff κ̄, jn(κ̄) = jc and the in-
vestment response is zero μn(κ̄) = μc . Therefore, as long as p> 0, sn(κ̄) < sc . It must be
that κ̄∗ < κ.

In the intensive margin, maximizing the social value sn(κ) boils down to choosing θ̄n

accounting for how it affects μn according to c′(μn) = jn(κ). The optimality condition
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∂sn(κ)/∂θ̄n = 0 states that the marginal social gain from additional investment equals the
marginal social cost from reduced reallocation:

(
sn(κ) − c′(μn

))∂μn

∂θ̄n
= sn(κ)λp

(
θ̄n − 1

)
f
(
θ̄n

)
�

Substituting in c′(μn) = jn(κ) in the equation above:

λ

[
p

∫ ∞

θ̄n

(
θ− θ̄n

)
dF (θ) + (1 −p)

∫ ∞

1
(θ− 1) dF (θ)

]

r −μn − λp
(
θ̄n − 1

)(
1 − F

(
θ̄n

)) ∂μn

∂θ̄n
= λp

(
θ̄n − 1

)
f
(
θ̄n

)
� (37)

Differentiating c′(μn) = jn(κ) with respect to θ̄n:

∂μn

∂θ̄n
= ε

μn − 1
2
σ2

r −μn − λp
(
θ̄n − 1

)(
1 − F

(
θ̄n

))λp[
1 − F

(
θ̄n

) − (
θ̄n − 1

)
f
(
θ̄n

)]
� (38)

Combining (38) and (37), I obtain equation (28). At the private-optimal θ̄n characterized
in (19), the marginal social gain from investment is zero ∂μn/∂θ̄n = 0, but the marginal
social cost from lost reallocation is positive. At θ̄n = 1, the marginal cost from lost reallo-
cation is zero, but the investment gain is positive ∂μn/∂θ̄n > 0. Therefore, 1 < θ̄n∗ < θ̄n.
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