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Abstract

The triangular employment relationship between outsourced workers, intermediary employers,
and user firms has received limited theoretical attention. This paper seeks to address this gap by
focusing on temporary agency work. We develop a two-period labor search model in which firms
can create jobs directly or through a temporary work agency (TWA). In both instances, match
quality depends on unobservable attributes of workers and job vacancies. The agency acts as
a matchmaker, providing flexibility by spreading termination risks across firms and certifying
assignment quality through worker screening. However, worker poaching by user firms reduces
the returns on the agency’s investments in recruitment and screening. This hold-up problem
leads to inefficient assignments, prolonged TWA employment spells, and insufficient job creation.
As in the data, TWA employment is more relevant for less skilled workers. We also find that
these workers are more likely to be trapped in inefficient assignments. The distortions affecting
agency workers are more severe when wages in direct-hire jobs are set through Nash bargaining
rather than directed search. Although the hold-up problem in our model can be solved with
transfers from poaching clients to the agency, such transfers are illegal in most EU countries.
The paper concludes by presenting simulations and using Spanish data to validate the theoretical
framework.
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1 Introduction

The rise of employee outsourcing is reshaping the modern workplace. Firms increasingly contract
tasks to external providers, seeking specialized labor at potentially lower costs. Temporary agency
work is a growing form of outsourcing'. A review of the empirical literature reveals the diverse
roles played by temporary work agencies (TWAs). These agencies act as intermediaries, matching
firms with temporary workers to address fluctuating demands and facilitate worker screening (Katz
and Krueger, 1999; Neugart and Storrie, 2002; Houseman et al., 2003). Because TWAs specialize
in recruitment, they can fill short positions by rotating workers across multiple clients, resulting in
economies of scale and cost savings (Houseman and Polivka, 2000; Abraham and Taylor, 1996). For
individuals, TWAs can provide access to work, particularly when unemployed or seeking flexible
arrangements (Katz and Krueger, 2019). Agency work thus can be viewed as an innovation in
intermediation aimed at reducing matching and informational frictions. This form of outsourcing
has unique characteristics due to the temporary nature of the contracts and strict regulations

imposed in many countries.

As the prevalence of outsourcing has increased and TWAs come under scrutiny, the debate
surrounding their impact on labor market outcomes has intensified. Extensive empirical research
has been conducted on the subject; see the survey in Autor (2009), as well as more recent work by
Bilal and Lhuillier (2021), Spitze (2022), Drenik et al. (2023), Carrasco et al. (2024), and Bergeaud
et al. (2024), among others. These studies reveal that while outsourcing affects a wide range of
jobs, low-skilled workers are disproportionately impacted. On average, jobs that are outsourced
pay less and have shorter duration than direct-hire positions. TWA jobs, in particular, can help
individuals exit unemployment, but are associated with high reentry rates and persistence and do

not necessarily lead to permanent employment?.

This paper delves into the potential drawbacks of TWAs by analyzing the specific mechanisms

through which they operate. Our analysis highlights the multifaceted role of TWAs as intermedi-

!Temporary agency work has grown significantly in developed countries since the 1990s. Globally, agency workers
increased from 8.9 million in 2006 to 49 million in 2019. Europe leads this market, accounting for 39% of global
revenues in 2019. See World Employment Confederation (2021).

*The evidence on this last point is mixed. See also Filomena and Picchio (2022).



aries, serving as a bridge between firms (“user firms”) and workers. This triangular employment
relationship has received limited theoretical attention, as highlighted by Autor (2009). Our paper
seeks to contribute to filling this gap, by developing a tractable general equilibrium model that

examines how TWA employment affects worker outcomes.

Our model embeds a TWA sector into a two-period labor search framework. We consider a
TWA that holds monopsony power over workers while charging firms competitive fees equal to the
marginal product of labor. This setting is consistent with recent evidence of monopsonistic TWA
behavior (see Drenik et al., 2023; Carrasco et al., 2024). There is a continuum of unemployed
individuals and a larger mass of one-worker firms that are free to enter the market. Jobs can
be created directly or through the TWA. In both cases, match quality depends on unobservable
attributes of workers and jobs. In particular, firms fill both “stepping-stone” jobs with potential
for permanent positions and “dead-end” jobs with no long-term prospects (e.g. contract work),
in line with the literature categorization (Booth et al., 2002). We use the model to compare the
outcomes for direct-hire workers with those placed through the TWA. In addition, we analyze how

the model’s predictions differ across skill levels.

There are several differences between the direct-hire and intermediated markets in the model.
First, in the direct-hire market workers may not find jobs, while firms may struggle to fill vacan-
cies. In contrast, there is no rationing on the TWA market, reflecting the intermediary’s superior
matching technology (Yavas, 1994). Second, vacancies with no permanent employment prospects
are more prevalent in the TWA market, where jobs are shorter on average (as in the data®). While
it is not profitable for firms to fill these vacancies directly, the TWA can do so by rotating its
workers across user firms. Finally, by screening workers, the TWA gathers more information about
skills and qualifications, as well as reliability, which is especially important for low-skilled jobs. It

then certifies assignment quality?. In the direct-hire market, however, firms do not screen workers.

There are also contractual differences between TWA and direct-hire jobs. The former are

temporary, lasting for one period, whereas the latter initially last for one probationary period, with

3See Storrie (2007), and empirical work by Givord and Wilner (2015), Addison et al. (2019) and Carrasco et al.
(2022) for France, Germany, and Spain, respectively. Critically, Carrasco et al. (2024) find that worker self-selection
does not fully explain the higher unemployment risk for TWA workers compared to direct-hire temporary workers.

“Garcfa-Pérez and Mufioz-Bullén (2005b) and Carrasco et al. (2024) find evidence of screening using the same
data source we use for calibration.



the possibility of transitioning to a permanent position upon reaching a certain output threshold.
TWA workers can also become permanent employees of the user firm once their contracts expire
if they reach this threshold. In this scenario, the firm and the TWA engage in a Bertrand-style
competition, and the firm poaches the worker offering a wage that equals the THA’s maximum bid.

Workers who are not poached either renew their TWA contracts or are dismissed.

The intermediation process in our model can cause several distortions that negatively impact
workers, especially those with lower skills. Because user firms have incentives to poach high-
performing workers, the TWA’s recruitment investments are reduced and some agency workers are
not assigned to their most productive roles. Such misallocation results in inefficient repeated TWA
employment spells and insufficient overall job creation. Inefficient assignments are more common
among less skilled workers, for two reasons. First, misallocating these workers is less costly (in
terms of reduced TWA fees). Second, some of these costs can be offset by lowering wages, given the
workers’ limited prospects for direct-hire employment®. Nonetheless, distortions may also occur in
highly skilled positions. Our benchmark model assumes a competitive direct-hire search market
(Peters, 1991). The misallocation of TWA workers becomes more severe when direct-hire wages are
instead set through Nash bargaining (Pissarides, 2000). In this model variant, workers’ payoffs are
reduced and the TWA’s monopsonistic power is strengthened due to the suboptimal functioning of

the direct-hire market.

A model calibration sheds further light on our mechanism and provides empirical support for our
theoretical framework. The calibration replicates key characteristics of the Spanish TWA sector,
focusing on male workers with low and medium skills, the main demographic group employed by the
sector. We target the sector’s job creation share, the positive average wage gap between direct-hire
temporary workers and TWA workers, and average transition rates to different states for the two
worker groups. Due to the distortions that arise in equilibrium, welfare gains are modest relative
to a situation without intermediation. Also, the TWA’s contribution to net employment creation
is positive but small. When different skill groups are compared, our simulations align with two

key observations from Spanish data. First, transitions to permanent employment become more

5We model the labor market as segmented by occupational skill groups, where lower skills are associated with
lower average productivity.



frequent as skills rise, with this effect being more pronounced among agency workers. Second, the

wage gap between agency and direct-hire temporary workers widens.

Allowing transfers from poaching firms to the TWA solves the hold-up problem in our model.
Such transfers induce the TWA to enhance its recruitment investments and place its workers effi-
ciently. Many European Union (EU) countries, however, prohibit or greatly restrict non-compete
clauses in TWA contracts. Even in countries like the UK, where TWAs are allowed to charge a
“transfer fee” if a worker is hired by the user firm, transfers are restricted (Storrie, 2007). The
lesson is that, even though these policies aim to safeguard workers’ rights and promote job stability,
they can have unexpected consequences. A more sophisticated approach to regulation may then be

required. Policies that allow for transfers may help reduce the type of distortions we identify.

1.1 Related literature

The role of intermediaries in mitigating market frictions is extensively studied in the theoretical
literature, which generally classifies them into two categories. Matching intermediaries, such as
online platforms or public employment agencies, connect buyers and sellers without trading goods
themselves (Rubinstein and Wolinsky, 1987; Gehrig, 1993; Yavas, 1994). In turn, inventory-holding
intermediaries, like car dealerships, buy and resell goods, often certifying quality (Biglaiser, 1993).
TWAs combine aspects of both types. They directly employ workers, addressing informational
frictions by screening them, and matching frictions by connecting them to firms. Analyzing the
impact of this type of intermediation on the labor market is challenging due to its hybrid nature

and the dynamic triangular employment relationship involved.

Our work is related to two previous contributions. Autor (2001) analyzes a partial equilibrium
model in which workers receive free training from competing TWAs. Based on US data, this study
provides empirical evidence that TWAs screen workers and sell information about worker quality to
user firms. Ciapanna (2011) studies the interaction between consulting firms, client companies, and
consultants using a dynamic matching game. Similar to the TWA in our model, consulting firms
offer flexibility and information that improve matching outcomes. Ciapanna (2011) finds that, while

intermediation can enhance welfare if agents are patient, it also suffers from hold-up problems and



inefficiencies caused by strategic poaching, resulting in lower match quality and welfare compared
to the optimal allocation. Her work differs from ours in that competition in the consulting industry
prevents consultant misallocation. Also, the model is too complex to consider heterogeneous jobs

(e.g. varying average duration or match quality) or to conduct comparative statics, as we do.

Our paper complements independent work by Bergeaud et al. (2024). Building on Drenik et al.
(2023) and based on a rich French dataset, these authors show that the wage gap between direct-hire
workers and TWA workers, while positive on average, exhibits significant cross-sectional variation,
being negative in some cases. To rationalize this fact, they develop a quantitative search model
where TWAs compete directly with firms in the hiring process while offering them the option of
hiring TWA services®. A cost-saving benefit, arising from faster hiring and human resource man-
agement outsourcing, leads to an over-reliance on TWAs which depresses the equilibrium wages of
TWA workers. Our theoretical analysis shows that screening by a monopsonistic TWA can lead
to additional inefficiencies beyond the wage gap, such as worker misallocation, excessive repeti-
tion of TWA employment spells, and low transition rates from TWA to permanent employment.

Furthermore, a hold-up problem reduces TWA employment compared to the optimal allocation.

The paper is organized as follows. To motivate our theoretical framework, Section 2 briefly re-
views Spain’s legal framework for TWAs, along with some descriptive facts regarding TWA workers
and user firms. Sections 3 and 4 describe the model and characterize the equilibrium. Section 5
characterizes the optimal allocation and the distortions in the TWA sector, and Section 6 presents
comparative statics results. Section 7 describes the calibration and the results of our simulations,
and discusses empirical evidence that supports our theoretical framework. Section 8 includes con-

cluding remarks. All proofs are in the Appendix.

2 TWAs in Spain

2.1 Legal framework

As in other EU countries, Spanish law requires that TWAs and their workers sign employment con-

tracts, while the TWA signs a commercial contract with the user firm. Commercial contracts must

SPrevious quantitative studies on outsourcing include Bilal and Lhuillier (2021), Spitze (2022) and Bostanci (2022).



include the reasons and duration of the TWA assignment, the job description, the qualifications
required, the worker’s salary, the location, the work schedule, TWA fees, and collective bargaining
agreements for both the TWA and the user firm. Workers may be hired for an indefinite period
or a fixed term that coincides with the duration of the commercial contract. However, permanent
employment contracts for TWA workers have historically been rare (Storrie, 2007; Countouris et al.,

2016).

Spanish legislation for regular fixed-term employment contracts applies to TWA contracts’.
In particular, workers who continue to work for the user firm after completing their contract are
considered permanent workers of the firm. Commercial contracts cannot contain non-compete
clauses (prohibiting the user firm from hiring agency workers). TWAs must train their workers
before they join the user firm, and workers cannot bear any training costs®. EU legislation mandates
equal pay for TWA workers and direct-hire workers performing the same task at the user firm (EU
Directive 2008/104/EC); however, there is evidence of non-compliance in different member states

(e.g. Boheim and Cardoso, 2009; Bergeaud et al., 2024).

Although TWASs were authorized to operate in Spain with strict restrictions in 1994, the 2008
financial crisis resulted in an increasing deregulation of TWAs across the EU. In particular, current
TWA sector collective agreements in Spain include a union commitment to avoid clauses that

exclude TWA services.

2.2 Descriptive facts

This section provides an overview of the relevant features of TWAs in Spain, describing the char-

acteristics of the workers employed through these agencies and the firms that use TWA services.

Spain has historically had one of the highest temporary employment rates in the OECD. At
the start of the Great Recession, about one-third of salaried employees had temporary contracts.

According to the Continuous Sample of Working Lives (Muestra Continua de Vidas Laborales,

"Until 2022, the maximum legal contract duration was 12 months (within 18 months) for a “casual contract”, and
three years for a “contract for specific tasks”.

8Hiring TWA workers to complete hazardous tasks, replace workers on legal strike, or fill vacancies caused by
recent layoffs is illegal. User firms must comply with other basic worker rights regarding security and health at
work. Unlike user firms’ employees, TWA workers receive neither holiday periods nor extraordinary payments, but
proportional payments are included in their wages. See Carrasco et al. (2022) for further details.



MCVL hereafter), a dataset from Spanish Social Security records, TWA employment in 2019 rep-
resented about 1% of salaried jobs for workers aged 16 to 65 and 3% for males aged 20 to 45 with
at most secondary education. Despite these modest shares, agency work plays a significant role in
job creation and job destruction. In 2019, TWA contracts accounted for 13% of all contracts signed

each month and 14% of all terminated contracts. All these shares have been growing since 2009.

Table A1 describes the worker composition by contract type in 2019. Temporary direct-hire and
TWA workers have similar age distributions. Males are more predominant in TWA contracts (61%)
compared to direct-hire temporary contracts (around 50%). This aligns with part-time work being
less common among TWA workers (25%) than regular temporary workers (35%). Low-educated
workers are also overrepresented in TWA jobs, with workers with at most secondary education
accounting for 68% of agency contracts, compared to 59% for regular temporary contracts. There
are also notable differences in contract duration and skill types. Specifically, 97% of agency contracts
correspond to medium-low and low-skilled occupations, compared to 73% of temporary direct-hire
contracts. While TWA contracts account for 18% of all temporary contracts signed in 2019, this
share is 36% low-skilled occupations. TWA contracts also tend to be shorter; 32% lasted only
one day, and 84% lasted less than a month, compared to 18% and 57%, respectively, for regular

temporary contracts.

Although the MCVL does not provide information about user firms, according to TWA statis-
tics from the Spanish Social Security, agency workers mainly concentrate in manufacturing (27%),
agriculture, forestry, and fishing (19%), accommodation and food services (15%), transportation
and storage (14%), and wholesale and retail trade (11%). TWA contracts are particularly overrep-
resented in manufacturing, accounting for over 50% of all contracts in 2019, and in transportation
and storage, where the share exceeds 40%. In 2017, 260 TWAs operated in Spain, with three
agencies accounting for 42% and ten agencies for 67% of total revenues. These agencies employed

800 workers each month on average, according to the Spanish TWA association (ASEMPLEO).

Figure Al illustrates the aggregate employment transition patterns by contract type among
young, low-skilled males. Here, A represents agency contracts, D direct-hire temporary contracts,

P permanent contracts, and U denotes unemployment. The figure displays the proportion of A, D,



and P contracts that transition to states A, D, P, and U from month ¢ to month ¢+ 1 (in panels a,
b, ¢, and d, respectively). Transitions are defined as contract changes, with the same or a different
employer. For instance, contracts with the same employer accounted for 56% of AA transitions
and 27% of DD transitions in 2019. Transitions to U are more frequent for A than for D contracts
throughout the sample period (Panel b). For transitions to P the opposite is true (Panel a). The
most significant difference is observed in transitions to A, with 30% of A contracts and around 1%
of D contracts exiting to this state (Panel d). For transitions to D, the proportion is around 15-18%

for D contracts and about half of that for A contracts (Panel c).

3 Model

In this section, we describe the two-period model economy. There is a measure one of unemployed
workers, a larger mass of one-worker firms that can freely enter the economy, and a TWA that
employs multiple workers. To keep things simple, agents are risk-neutral, there is no discounting,
and the value of unemployment is set to zero. We omit time subscripts when this does not lead to

confusion.

The temporary job market comprises direct-hire and TWA segments, respectively denoted by
m = d, a. Workers are ex-ante symmetric, and so are vacancies in each market segment. Yet ex-post
match quality depends on unobservable characteristics of workers and vacancies. The distribution of
workers and vacancy types is common knowledge. There is a continuum of worker types, = € [0, 1],

distributed according to the c.d.f.
F(z) =1—v+7G(z), (3.1)

where v € (0,1) and G is C! with G'(x) = g(z) > 0. That is, a mass (1 — v) of workers are of
type 0, and the rest are distributed on x € (0, 1] with density vg(z). There are two types of jobs,

j €{0,1}, where match output is given by

Yo if j =0,
yj(z) = L (32)
(1+zx)yy ifj=1,

where z > 0. Type-0 jobs then generate the same output regardless of the worker’s type, whereas



type-1 jobs generate more output when higher worker types perform them (the percentage difference
in productivity between type-z and type-0 workers being zz). We assume that jobs with output
yo are destroyed after one period; e.g., they correspond to short-term demands or have low average
quality. However, if output exceeds yg, there is a second production stage. In this sense, type-0

jobs represent “dead ends”, while type-1 jobs represent potential “stepping stones”.

The share of type-1 vacancies in market m is denoted by m,,, where w4 > m, > 0. Hence, agency
jobs are shorter on average than direct-hire jobs, as in the data. As we shall show, although it
is never profitable for firms to fill directly these shorter jobs, the TWA can do so by rotating its
workers after each job, thus spreading termination risk across multiple firms (see Section 4.1). We
also assume that m, < 7, so agency jobs of type 1 are scarce relative to the mass of workers whose

productivity at these jobs exceeds yg.

The timing is as follows. Job creation takes place at the start of period 1 in the direct-hire
and TWA markets. Once markets close, there is an initial production stage. Contract renewals
and dismissals take place at the start of period 2, based on period-1 output. We describe these
decisions in detail below. We focus on the interesting case where direct-hire and agency jobs coexist
in equilibrium, so workers get the same expected payoff in both markets and their participation

decision corresponds to a mixed strategy.

3.1 Direct-hire jobs

The search process in market d is competitive or directed (Peters, 1991; Moen, 1997; Acemoglu
and Shimer, 1999). Firms first pay a vacancy posting cost k. Then, they simultaneously post an
offer specifying the worker’s share ¢ of the match surplus. In doing so, they commit to paying a
piece-rate wage ¢ for each unit produced. Workers observe all the offers and choose among them,
randomizing when indifferent. Firms and workers who choose a given offer form a submarket where
they meet randomly, since worker and vacancy types are not observable at this point!’. Once a
match is formed, offers are enforced (there is no renegotiation). All agents have common rational

beliefs about the mass of workers each offer attracts in equilibrium.

9We set the productivity at type-0 jobs to yo to simplify the exposition. Our theoretical results hold also when
these jobs have higher productivity; all we require is that type-0 jobs last for one period.
10Gattinger (1996, 2003) and Albrecht and Vroman (2002) introduce search frictions in the Roy (1951) model.



We index submarkets by the associated offers and denote the mass of workers and vacancies in
submarket ¢ by u and v. The mass of jobs created in this submarket is M(u,v). The matching
function M has standard properties: it is increasing, C?, and displays constant returns to scale,
with M(u,0) = M(0,v) = 0 and M(u,v) < min{u,v}. The associated job-filling and job-finding

probabilities are

q(0) = M(u,v) /v =M(O"",1),

q(0)8 = M(u,v)/u = M(1,6), (3.3)

where 6 = v/u is the number of vacancies per worker (or tightness) in submarket ¢. In particular,

workers (firms) are more (less) likely to be matched when 6 is higher.

Since workers and firms are ex-ante symmetric, it is direct to show that a single offer is posted

in equilibrium that satisfies the Hosios (1990) condition:
(3.4)

This condition ensures that workers and firms receive a payoff that is equal to their social contribu-
tions to match formation, so no inefficiencies arise in the direct-hire market (Peters, 1991). There,
a single submarket is active, where the worker’s bargaining share equals the elasticity of the firm’s
matching probability. As is standard, the elasticity n(#) is assumed non-decreasing. Hence, when
0 is higher, workers are not only more likely to find jobs directly but also tend to have greater

bargaining power.

Denote the total mass of unemployed workers and vacant jobs in market d by ug and vy,

respectively. The mass of direct-hire jobs created in period 1 is then ¢(0)0ug, where

0 =vq/ug. (3.5)

After jobs are created in period 1, output is realized and the first production stage takes place.
In period 2, contract renewals and dismissals of direct-hire workers are handled as follows. If output
equals yo, the job is destroyed (at no cost), so workers reenter unemployment and firms exit the
economy. If output exceeds 19, however, there is a second production stage with two possible

outcomes. With probability A, match productivity is scaled up by p > 1, as a result of learning

10



and job-specific human capital accumulation, and the worker is promoted. With complementary
probability, output remains constant, and the worker’s temporary contract is renewed. We interpret

promotions as permanent job offers, even though our model has only two periods.

Direct-hire workers then transition to three possible states in period 2, as shown in Table Bl
(first row). They become unemployed with probability (1 — ymg). Those who remain employed
are promoted with probability A; otherwise, their temporary contracts are renewed. These workers
never transition to TWA jobs though. This is a reasonable simplifying assumption given the low

observed frequency of these transitions (e.g. Givord and Wilner, 2015; Carrasco et al., 2024).

3.2 TWA jobs

Following Yavas (1994), we assume an intermediated market that is not subject to rationing, so the
probability of finding/filling a TWA job is one!'!. The number v, of agency jobs then equals the

number of agency workers:
Q}a = 1 — Ud- (36)

Due to its superior matching technology, more jobs are created when the TWA is in operation

(compared to an environment without intermediation); i.e., total job creation is
q(0)(0)ug + 1 —ug > q(0)(6).

The TWA'’s share in job creation is

1 —ug 1

(3.7)

Sq =

CdO)0ua+ T g0 (L 1) +1

This share falls when the probability of finding a job directly, ¢(#)f, increases, and when more

workers choose market d over market a.

The TWA observes the type of vacancies its clients seek to fill and learns the types of its

workers at a cost'?. It then signs an identical employment contract with each worker stipulating

1This keeps the model simple. Our results also hold when these probabilities are constant and higher than in
market d.

12The screening process in Autor (2001) is more complex than in this paper because workers observe imperfect
signals about their types.

11



the wage, w,, and a commercial contract with each user firm specifying the certified output and
the associated fee. Both contracts last for one period. The TWA has no incentives to lie about
the output it certifies. If it did, firms can renege on the contract and refuse to pay the fee'. Also,
the screening and certification process cost is assumed to be low enough to be more profitable than

assigning workers randomly to firms.

The TWA’s non-labor cost depends on the mass of jobs it creates and includes matching,
screening, contracting, and regulation compliance costs. This cost is denoted by ¢(v,), where ¢ is
strictly increasing, strictly convex, and C!, with ¢(0) = 0. Also, lim,, .1 ¢(v4) = 00, so it is not

feasible for the TWA to hire all workers.

Once workers are assigned to user firms, there is a first production stage. As in the case of
direct-hire jobs, firms want to continue production in period 2 if worker output exceeds yp (and
exit the economy otherwise). In this case, worker productivity is scaled up by p with probability
A, and the worker gets a permanent job offer from the user firm. That is, in our benchmark model
firms treats TWA and direct-hire workers equally if they produce identical output in the second
period. Whenever a TWA worker receives an offer from the user firm, the firm and the TWA
compete for the worker a la Bertrand, and the firm poaches the worker by offering her a wage equal
to the TWA’s maximum bid. The TWA may offer a contract renewal to those workers who are not
poached and assign these workers to a different client, whereas workers who are not assigned to (or

poached by) a client reenter unemployment.

4 Search equilibrium

In this section, we describe the agents’ payoffs in each market and characterize the equilibrium.
4.1 Payoffs in market d

The expected bilateral surplus from creating a direct-hire job is

Sa= (= mao + 70y [ (o) + (1= Nyae) + Ay ()] 6 (4.1)

13With a longer time horizon, truthful revelation would follow from a reputational argument (e.g. Biglaiser, 1993).

12



With probability (1—mg7y), output equals yo (as 7 = 0 or/and x = 0), so there is a single production
stage. With complementary probability, output is higher and there are two production stages.
Recall that, in period 2, output is scaled up by p with probability A and remains constant otherwise.

Combining (3.2) and (4.1), and integrating by parts gives

Sa/yo=1—mgy +may(2+ (p — 1)A) <z(1 - /01 G(x)dx) + 1) ) (4.2)

The bilateral surplus in market d increases with the share gy of jobs that last for two periods (as

well as with yo, A, z and p) because average productivity is higher in this case.

Workers find jobs directly with probability ¢(6)6, and receive a share n(6) of the surplus, so

their payoff in market d is
U = q(0)0n(6) 5. (4.3)

Likewise, firms hire a worker with probability ¢(6) after their vacancy posting cost is sunk, receiving

the rest of the surplus. Due to free entry, firms break even in equilibrium!*:

k= q(0)(1 —n(0))Sa (4.4)

The equilibrium value of 6 is given by (4.4), and (4.3) then determines U. As is standard in
these models, when productivity is higher, direct-hire jobs are more abundant and the workers’
payoff is higher. That is, # and U increase with Sy. These equilibrium variables do not depend
on the terms of trade that prevail in market a. This model feature is consistent with the small
observed TWA employment share. Our comparative statics analysis in turn focuses on how the

TWA’s decisions are affected by changes in direct-hire employment prospects (as described by U).

An important remark is in order. In our model, firms would never fill directly the shorter jobs
the TWA helps create. Workers only seek these jobs if their expected payoff equals U. Since the
implied bilateral surplus is lower than Sy (as 7, < 74), the associated job-finding probability must
be higher than ¢(6)f. Hence, the implied job-filling probability is lower than ¢(6), resulting in
negative profits. In short, if (4.3) holds for these jobs then (4.4) is violated, meaning that these

shorter jobs are not created in market d.

We assume limg_,07(0) < 1 — k/Sq, so market d is active in equilibrium.
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4.2 The TWA'’s problem

Since user firms break even in equilibrium, TWA fees in each period equal worker output (the
marginal product of labor). This is trivial if the worker is only employed during period 1. Take the
case of a poached worker, who is employed in both periods. Bertrand’s competition between the
TWA and the user firm implies that the entire surplus goes to the poached worker in period 2. The
reason is that, for the TWA, the value of assigning the worker to another client equals the worker’s
output. Given that the TWA cannot commit to not competing with the firm, its fee cannot exceed
the worker’s output in period 1 to compensate for the fact that the worker is poached in period 2.

Such a fee would imply negative profits for the user firm.

The TWA chooses the mass v, of workers it hires, and their wage, w,. In doing so, it takes
as given the share 7, of type-0 vacancies in market a, the worker type distribution in (3.1), and
the workers’ equilibrium payoff, U. Once it pays for screening costs, the TWA perfectly observes

worker and vacancy types; it then chooses how to assign workers to clients in each period.

Since fees equal match output, in period 2 it is optimal to assign the most productive workers
to type-1 vacancies, to maximize total fees. This need not be the case in period 1 though. To see
why, suppose type-1 vacancies are filled with the most productive types in t = 1. If so, output
exceeds 9o in t = 1 and the firm wants to continue production in t = 2. At this stage, however, it
is optimal for the firm and the worker to sign a direct-hire contract to save on the TWA’s fee. In
this scenario, the firm poaches the worker by offering her a wage equal to her period-2 output (the

TWA’s maximum bid).

The alternative strategy, to avoid poaching, is to fill type-1 vacancies with type-0 workers
initially and assign more productive workers to type-0 jobs instead. Once type-0 jobs are destroyed,
more productive workers are reassigned to type-1 jobs, and type-0 workers are fired. This strategy
ensures that the TWA earns the fee in ¢t = 2, as long as the worker does not get a permanent
offer from the user firm. The implied cost is a reduction in period-1 fees, due to lower assignment

quality.

Below we characterize the TWA’s optimal assignment given v, and w,. There are m,v, user
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firms with type-1 vacancies, filled with the most productive worker types in t = 2. These are types
x € [z, 1], where 1 — F(z*) = m,; i.e.,

Gl =1~ (4.5)

Lower types in [0, 2*) are dismissed in t = 2.

Let us describe how each worker type = € [z*,1] is assigned in ¢t = 1. If type = is assigned
to a type-1 vacancy, the TWA earns y;(z) — w, in ¢ = 1, and nothing in ¢t = 2 (as the worker is
poached). If z is initially assigned to a type-0 vacancy and then reassigned to a type-1 vacancy,
the TWA gets yo — wg in t = 1, and with probability 1 — X it gets y; () — w, in t = 2 (and nothing

otherwise). The second strategy is optimal if
y1(z) — wa < yo — wa + (1 = A)(y1(x) — wa). (4.6)

The first strategy is optimal if the inequality in (4.6) is reversed, and the TWA is indifferent between

both strategies if
A1(z) — wa) = yo — Wa. (4.7)

Since y1(z) increases with z, the optimal assignment is characterized by a threshold . Types
above (below) & are initially assigned to type-1 (type-0) vacancies. This is intuitive, as the cost
of deviating from the efficient (output maximizing) assignment is greater when x is higher. The
threshold Z is interior if the value of x that solves (4.7) lies in [z*, 1]. If this value exceeds 1 then

& = 1; if it is lower than x* then Z = z*. Using (3.2), we may then write

izmin{l,max{ﬁ,i(i—(%\_yi)wa—l)}}. (4.8)

Proposition 1. TWA workers of type x > & are assigned to type-1 vacancies in period 1 and
poached in period 2, where & is given by (4.8). Other types are initially assigned to type-0 vacancies.

They are then reassigned to type-1 vacancies in period 2 if x > x*, and dismissed otherwise.

In our model, infrequent promotions to permanent employment are associated with greater

misallocation. When the promotion probability A approaches one, we reach the static scenario and
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the TWA’s assignment is efficient because its margin in period 2 is zero regardless of its strategy.
Instead, when X\ approaches zero, the distortion is maximal, and all type-1 jobs are initially filled
with type-0 workers. For intermediate values of A, “top types” in the range (Z, 1] are assigned
efficiently, but “intermediate types” in [z*, 2] are not. Thus similar types (close to %) face very

different outcomes.

Corollary 2. If A is close to 1 then & = x*, so the TWA’s assignment is efficient. If X is close to

0 then & =1, and all type-1 vacancies are filled with type-0 workers in period 1.

Given the threshold &, the TWA wage satisfies the workers’ participation constraint:

U =t (- A0 (6@) ~ G wa A [ punenac + [ 10 Vi) + o @haa

1 1
— wa[l+ (1= Ay (G(3) — Gla™)] + mpyof (1 4 22)dG + (1 — myo/ (1 + 22)dG,

z* &

(4.9)
where the last equality in (4.9) follows from (3.2), after rearranging. Condition (4.9) ensures that
workers get the same expected payoff in markets a and d. Although all TWA workers earn wage w,
in period 1, their period-2 earnings depend on their type. Lower types in [0, z*) become unemployed,
with zero income. Top types in (£, 1] are poached by firms, so their wage is y;(x) with probability
1— X, and py; (x) with probability A. Intermediate types in [x*, £] renew their TWA contracts with

probability 1 — \; with complementary probability, they get a permanent job that pays pyi(x).

The TWA chooses its labor demand v, to maximize its total profits given Z and w,. The

associated first-order condition is
d(vg) + U = Su(2). (4.10)

The left-hand side of (4.10) is the marginal cost of hiring a TWA worker, which equals the marginal
non-labor cost plus the worker’s expected payoff. In turn, S,(Z) represents average per-worker fees:
&

1
Su@) = [ l@ndG + (1 =5 +96@)w0 + (1= [ n(@)rdc

1 @
= ’Yyo/ (1+ z2)dG — )\yyo/ (1+ 22)dG + (1 — v +~vG(2))yo, (4.11)
where the last equality follows from (3.1)—(3.2). Since types in (Z, 1] are initially assigned to type-1
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jobs, the associated fee is y;(z) in t = 1, and zero in ¢ = 2. Types in [0, Z] are assigned to type-0
jobs, so the fee in t = 1 is yo. If € [z*, %], the TWA offers the worker a contract renewal, which
is accepted as long as the worker is not promoted by the user firm. Hence, the fee in ¢t = 2 is y; ()

with probability 1 — A, and zero otherwise. If x € [0, 2*), the worker is fired in ¢ = 2.

Transition rates for TWA workers are displayed in Table B1 (second row). Given that only
type-0 jobs are destroyed in ¢ = 2, TWA workers enter unemployment with probability 1 — .
Since workers who remain employed get promoted with probability A, transitions to permanent
employment occur with probability Am,. The TWA retains workers of type = € [z*, Z] who do not
get a permanent job, so repeated TWA spells occur with probability (1 — \)[mg — (1 — G(Z))]. In
turn, TWA workers transition to regular temporary employment with probability 1 — X if x > Z.

The share of workers who experience this transition is (1 — A\)y(1 — G(2)).

4.3 Equilibrium

An equilibrium with intermediation is defined as follows.

Definition 1. A search equilibrium with intermediation is a vector (0,U, 2, wg, Vg, vg, ug) that

satisfies equations (3.5), (3.6), (4.3), (4.4), and (4.8)—(4.10).

The system of equilibrium equations is recursive and has a unique solution. As noted, equation
(4.4) gives 0, and (4.3) then determines U. Given U, (4.8) and (4.9) determine w, and Z, and

(4.10) gives v,. Finally, (3.5) and (3.6) determine uy and vg.

Market a is active in equilibrium if the TWA’s marginal cost is low enough and the workers’
direct-hire prospects are sufficiently poor (low U). Formally, by equation (4.10), v, > 0 if S, (%) >

d(0) + U, as the cost function ¢ is convex. In what follows, we assume that these conditions hold.

Proposition 3. A unique equilibrium with v, > 0 exists for sufficiently high  and ¢’(0) < S, (x*),

where x* satisfies (4.5).

We now compare the transition rates of TWA workers and their direct-hire counterparts. If
the share of type-0 (dead-end) vacancies in market a is sufficiently high relative to market d, the

former workers are more likely to reenter unemployment than the latter. They are also less likely
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to transition to regular temporary and permanent jobs (see Table B1). This scenario aligns with
the evidence reported in Figure Al (see also Givord and Wilner, 2015). In our benchmark model,
average transition rates to permanent employment are lower for TWA workers because they are less
likely to stay employed (m, < mg7v), and all workers who keep their jobs face the same promotion

chances (regardless of productivity and type of contract).

Proposition 4. If m, < gy, TWA workers are more likely on average to reenter unemployment
than their direct-hire counterparts and less likely to transition to reqular temporary and permanent

jobs.

Consider the TWA’s effect on net job creation. Although one of the roles of the TWA is to
speed up job creation, under the conditions in Proposition 4, job destruction is also greater when
the TWA operates. It is direct to show that when direct-hire positions are hard to find, net job
creation (period-2 employment) is higher nonetheless. However, when the chances of finding direct-
hire jobs are good, intermediation can reduce net job creation if TWA contracts have a sufficiently
low average duration (compared to direct-hire temporary contracts). The Appendix shows that

this is consistent with market a being active.

Proposition 5. If 7, < mg7y, total job destruction in period 2 is higher with intermediation than

without it, whereas net job creation is higher if ¢(0)0msy < 74, and lower otherwise.

The sign of the average wage gap between direct-hire temporary workers and TWA workers
is ambiguous in the model. This is intuitive. In equilibrium workers are indifferent between
markets a and d, and the associated wage gap ought to reflect this indifference. Even though their
employment spells are shorter (7, < m47), workers who participate in market a have easier access
to employment. They also earn higher wages when they transition to permanent employment.
Recall that, while direct-hire workers receive a piece-rate wage, the wage of poached TWA workers
equals their output by Bertrand competition. If the benefits of working as a TWA worker outweigh
the higher unemployment risk, these workers accept lower wages in equilibrium. The calibration
in Section 7 replicates the positive average wage gap between direct-hire temporary workers and
TWA workers observed in our dataset. Given that transitions to permanent jobs are infrequent,

this positive gap indicates that the TWA’s positive job creation effect outweighs its negative job
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destruction effect.

5 Welfare analysis

In this section, we characterize a constrained efficient allocation.

Trivially, an efficient TWA assignment involves placing the most productive workers in type-1
jobs in period 1. That is, worker types in [z*, 1] are assigned to type-1 jobs, and lower types
are assigned to type-0 jobs. In period 2, the former workers enter permanent employment with
probability A, and the latter reenter unemployment. The average output of TWA workers under

the efficient assignment is

S = [ (@) + (1= V@) + ()26 + (17 +966) w

*

1
= y0(2+ A(p — 1)) / (1+ 22)dG + (1 — v+ G (27))yo. (5.1)

:D*
The difference between equations (5.1) and (4.11) is that S,(-) includes the output of all workers
in period 2, while S,(-) only includes the output of the workers that the TWA retains (total TWA

fees). Hence, S,(x*) > S,(%).

At a constrained efficient allocation, total output net to job creation costs is maximal. That is,

0, vq, and v, solve the following problem:

wW* = maX@,Ud,vaERiX[O,l] q(H)GSd(l - Ua) + Sa(x*)va — RUq — C(Ua)
s.t.
vg = 0(1 —vg),

since ug = 1 — v,. The first and second terms in the objective function give the total output
of direct-hire and TWA workers, respectively. The third and fourth terms are the associated job
creation costs. The optimal allocation satisfies v, < 1 (since lim,,_,1 ¢(vg) = 00). Substituting the

constraint in the objective function yields

Ww* = 111.‘;0(97%61:{3r G(Q(G)Sd — K)(l — Ua) + Sa(x*)va — C(Ua).
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The first-order conditions with respect to # and v, are, respectively,

a0 (1= n(0)Sa = x, (5.2)

0*(q(0%)Sqy — k) > Sa(x*) —(v)), with equality if v} > 0. (5.3)

Equation (5.2) gives 6*, and coincides with the equilibrium condition in (4.4), meaning that this

margin is not distorted. We can then write (5.3) as
() + q(0%)0* n(0*)Sy > Sa(z*), with equality if v} > 0. (5.4)
Since # = 6%, the assumptions in Proposition 3 imply

c(0) + q(0%)0™ n(0%)Sy < Su(2) < Sa(z™).

Comparing (5.4) with the equilibrium condition in (4.10), it follows that v} > v, since ¢ is convex.

Thus the equilibrium allocation is inefficient.

Proposition 6. In equilibrium, job creation in market a is inefficiently low: v, < vi. Moreover, if
T > x*, the TWA’s assignment is inefficient and the average output of TWA workers is inefficiently
low. In contrast, when the search process in market d is competitive, no distortions arise in this

market: 0 = 0*.

The hold-up problem implies that the intermediary’s social benefit is greater than its private
benefit (see also Ciapanna, 2011). The TWA’s failure to account for the impact of its assignment
on the future output of poached workers results in inefficient assignments and insufficient TWA job
creation. Crucially, distortions are more severe when the workers’ direct-hire employment prospects

are poorer (U is lower).

Proposition 7. There exist values U and U such that:

(i) If U < U then & =1, so all TWA workers are misallocated;
(i) If U < U < U then & € (x*,1) falls with U, reducing the misallocation of TWA workers;
(i) If U > U then & = x*, so the TWA’s assignment is efficient.
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Additionally, if U < U then vq /v falls with U, reducing the extensive margin distortion. If U > U

then v, /v} does not depend on U.

TWA workers also experience distorted transitions as a result of their misallocation. In particu-
lar, the equilibrium features repeated TWA spells for worker types in [z*, £), which do not occur at
the optimal allocation (see the last row of Table B1). Furthermore, the likelihood of transitioning to
regular temporary work decreases as misallocation becomes more severe. By contrast, transitions
to permanent employment and unemployment are not distorted in our benchmark model’. In
Section 7, we calibrate a model variant in which the probability of being promoted to a permanent
job increases with the time the worker has been working at the firm (i.e., due to increased on-the-
job learning and human capital accumulation). In this variant, the transition rate to permanent
employment is distorted whenever a TWA worker is misallocated in period 1. In Section 7, we use

simulations to illustrate this additional inefficiency.

Adding a clause in commercial contracts that requires firms that poach workers to pay a fee to

the TWA would eliminate the distortions, thereby solving the hold-up problem.

Proposition 8. The constrained efficient allocation can be implemented as an equilibrium if com-
mercial contracts specify an additional contingent fee equal to yo — w, when a worker is poached,

where ya is worker output in period 2.

5.1 Random search and Nash bargaining

Consider an alternative model where the wages of direct-hire workers are determined through gener-
alized Nash bargaining after they are matched to firms. Denote the workers’ exogenous bargaining
weight by 8. The definition of equilibrium is the same, except that S replaces () in equations
(4.3)—(4.4). Since each match constitutes a bilateral monopoly (with a single firm/worker), the

Hosios rule does not generally hold and the outcome in market d is inefficient (Pissarides, 2000).

Welfare is lower in this model, for two reasons. First, if the Hosios rule does not hold, job
creation in market d is inefficient (0 # 6*). Second, the fact that search externalities are not

internalized in this market reduces the workers’ payoff, relaxing the participation constraint of

15This need not be the case with more than two periods.
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TWA workers and strengthening the TWA’s monopsony power. This exacerbates the distortions
in market a, where & is now higher (Proposition 7). The comparative static results in the next

section also hold in this alternative model.

6 Comparative statics

This section reports comparative statics results.

We first analyze how the model’s predictions differ across skill levels. To this aim, we assume
that the temporary job market is segmented by occupational skill groups, with lower skills associated
with lower overall productivity. To analyze how equilibrium outcomes differ among skill groups,

we thus examine equilibria for different average productivity levels.

Consider a reduction in gg, which lowers output proportionally in all matches within the market.
Due to this output reduction, workers have a harder time finding direct-hire jobs and earn lower
wages at those jobs (0 and U fall). Proposition 9 shows that a higher share of TWA workers are
misallocated in this scenario (% increases'®). The reasons are twofold. First, when workers are less
productive, misallocation is less costly for the TWA (in terms of reduced fees). Second, some of
the costs can be passed on to workers by reducing their wages because they have poorer outside
options (lower reservation utilities). If yo is sufficiently low, all TWA workers are misallocated.
Above a threshold value for yg, intermediate (but not top) types are misallocated. In this range,

the share of misallocated workers falls with yo. This intensive-margin distortion may or may not

disappear as yg rises; in some cases, it will persist no matter how high yyq is.

Proposition 9. There exists y > 0 such that @ = 1 if yo < y. Otherwise, & € [z*,1). If

& € (x*,1) then & decreases with yo. There exists a scalar K such that & > x* for all yo if

limp_,oo 7(0)q(0)0K < 1. Otherwise, & = x* for yo sufficiently high.

Proposition 10 describes how a reduction in yq affects other endogenous variables. It also shows

that an increase in the firms’ vacancy posting cost, k, has the same qualitative effects.

Proposition 10. If yo decreases and/or k increases, 0, U, and wq/yo fall, and & increases when

“Note that changes in yo do not affect the optimal threshold z* in (4.5).
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interior. The effect on v, and s, is generally ambiguous, but it is positive if A(1 + z) < 1.

As yo falls, agency workers earn less. So do their direct-hire counterparts, whose wages are
a piece-rate () of their output. Yet w, falls more than yy. The effect on TWA job creation is
generally ambiguous, as two opposing forces are at work. The reduction in yg lowers the TWA’s
fees and thus its marginal benefit, while the fall in w, reduces its marginal cost. The second effect
dominates if permanent offers are not very likely (low \) and productivity differences within a skill

group are small (low z). In this scenario, TWA jobs are more prevalent among less skilled workers.

When the proportion of type-1 jobs falls, average worker productivity is also reduced and
workers face higher unemployment risk. Specifically, if 74 and m, fall proportionally, all workers
are more likely to lose their jobs after the first period. Yet the effect is stronger for direct-hire
temporary workers (see Table B1). Although transitions to unemployment are exogenous in our
environment, Section 7 presents evidence consistent with these implications. The effects on market
d are analogous to those described in Proposition 10 (6 and U fall due to a reduction in S;). The
effects on market a are generally ambiguous, but we explore them numerically in Section 7. As we

will show, our simulations are in line with the theoretical findings in Proposition 10.

We have already noted that there is greater misallocation when transitions to permanent employ-
ment are uncommon. The equilibrium effects of a reduction in A are similar to those in Proposition
10. The effect on TWA job creation is generally ambiguous, but it is positive if the misallocation

of agency workers is not too severe.
Proposition 11. If X falls, 0, U, and w, fall, and & increases when interior. The effect on v, and

Sq 18 ambiguous in general, but it is positive if \(1+ z) < 1 and & is close to T*.

As expected, a reduction in the TWA’s operating costs (e.g. due to the deregulation or innova-
tions in the intermediation technology) increases TWA employment and reduces regular temporary

employment. The other variables are not affected in this simple model.

Proposition 12. A downward shift in ' (v,) raises v, and s, and reduces vq but does not affect

other variables.
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7 Numerical calibration

In this section, we introduce a model variation to examine the impact of differential promotion
probabilities for workers joining a firm in different periods. Specifically, we assume that workers
who join in period 1 are twice as likely to be promoted to permanent positions compared to those
who join in period 2 (whose firm-specific human capital accumulation is lower). That is, we set
the associated promotion probabilities equal to A and A/2, respectively, where A € (0,1) is an
exogenous parameter. As shown in Table B2, all average transition rates are now distorted when
the threshold & deviates from its optimal value, except for those leading to unemployment. We will

further examine these distortions through simulations.

The agency’s cost function is quadratic, c(v,) = K vg, and the distribution G is uniform. We

assume an urn-ball matching process in the direct-hire market:

_1—6_0
— T

q(0)

This micro-founded process captures the notion of directed job search (Peters, 1991). The worker’s
share of the surplus in direct-hire jobs is then given by n(8) = 1 — 0(¢? — 1)~!, where n(0) is
increasing, with limg_,o7(6) = 0 and limg_,; n(#) = 1. This means that direct-hire workers receive

a larger share of the surplus when market d is tighter.

We select the model parameters to replicate the characteristics of the Spanish TWA sector,
focusing on male temporary workers with low and medium skills, the primary demographic group
employed by this sector (Carrasco et al., 2022). Our analysis uses data from 2005-2019 obtained

from the Spanish Social Security registers (MCVL).

Table 1 presents the benchmark parameter values used in our numerical simulations. We begin
by setting the values of parameters {y,, 7., p} externally. We normalize the value of yo to 1. Let A,
D, P, and U denote temporary agency and direct-hire employment, permanent employment, and
unemployment, respectively. We set m, to match the average transition rate into unemployment
for agency workers (AU), 1 — m,. This rate is 0.075 in the data, resulting in a relatively high value

of m,. We set p to match the average wage gap between permanent and temporary direct-hire
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Table 1: Calibration of Model Parameters

Description Parameter Value Target/Source Data Model

Calibrated externally

Type-0 job productivity Yo 1 Normalization - -
Type-1 job in market a (%) Tq 0.925 AU hazard 0.075 0.075
A productivity in promotion P 1.348 wage (perm/temp) 1.348

Calibrated internally

Type-1 job in market d (%) Td 0.978 a jobs created (%) 0.197 0.197
Worker types in (0, 1] (%) v 0.971 wage (a/d) 0.945 0.945
Type-1/type-0 worker productivity z 0.567 DU hazard 0.049 0.049
Promotion prob. int =1 A 0.028 DP hazard 0.026  0.028
Vacancy posting cost in market d K 0.142 AP hazard 0.015 0.014
Agency cost shift K 0.468 AD hazard 0.055 0.055

workers, which in our sample is 34.8%.

We internally calibrate the remaining parameters {mq,~, z, Ao, K, K} to jointly match the fol-
lowing data moments in the model’s equilibrium: the TWA sector’s share in job creation, the wage
gap between direct-hire temporary workers and agency workers, and the corresponding transition
rates for both categories of workers (DU, DP, AP, and AD)'7. About 20% of newly created jobs
are agency jobs. The average wages of agency workers are approximately 5.5% lower than those of
direct-hire temporary workers. In the model, the wage gap is calculated as the difference between
the TWA wage and the average direct-hire wage in period 1. Regarding transition rates, since
the empirical unemployment hazard is higher for TWA workers, we need that ymy > m,. Table 1
confirms the model’s ability to reproduce the observed average transition rates. The observed rates
are consistent with the theoretical results of our benchmark model (Proposition 4). Specifically,
transitions to direct-hire permanent (temporary) employment are less likely for TWA workers than

for direct-hire temporary workers.

Table 2 presents the key equilibrium outcomes and welfare results of our model simulation.
Regarding job creation, 18.8% of workers secure their initial employment through the TWA, while
the rest search for jobs directly. In equilibrium, 76.6% of workers find jobs in the direct-hire market,
where the job-finding probability is 0.94. Hence, resorting to the TWA increases the job-finding rate

by 6 percentage points in this model economy. Nonetheless, in line with Proposition 6, the optimal

17 As noted, DA rates are low in the data and zero in the model.
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Table 2: Equilibrium and Welfare

(1) (2) (3)
Benchmark No TWA Planner

Threshold worker type & 0.942 - 0.047
TWA job creation 0.188 - 0.572
Direct-hire job creation in d 0.766 0.943 0.404
Total job creation 0.954 0.943 0.976
TWA job destruction 0.014 - 0.043
Direct-hire job destruction 0.038 0.047 0.020
Total job destruction 0.052 0.047 0.063
Net job creation 0.902 0.896 0.913
Welfare loss (%) 5.497 7.262 -
Transition rates out of TWA jobs

AU 0.075 - 0.075
AP 0.014 - 0.026
AD 0.055 - 0.900
Transition rates out of direct-hire temporary jobs

DU 0.049 0.049 0.049
DP 0.027 0.027 0.027
DA 0 0 0

allocation comprises a higher proportion of TWA jobs (57.2%), a lower proportion of direct-hire
jobs (40.4%), and higher job creation, with 97.6% of workers securing employment (Column 3).
Comparing the equilibrium outcomes with and without intermediation is also important (Columns
1 and 2). While more direct-hire jobs would be available without the TWA, fewer workers would
find employment (94.3 vs 95.4%). Recall that the TWA’s decisions do not affect the outcomes of
direct-hire workers. The latter have identical equilibrium wages and job-finding rates with and

without the TWA.

Regarding job destruction, 5.2% of the workers reenter unemployment after the first period
in equilibrium. Because regular jobs are more common, they contribute more to job destruction
even if TWA jobs have higher job destruction rates. Notably, job destruction reaches a higher
level (6.3%) in the optimal allocation because of the increased prevalence of TWA jobs (recall that
transition rates to unemployment are the same in both allocations). Despite this, net job creation
is higher in the optimum, as the positive impact on job creation prevails. The optimal net job

creation rate is 91.3%, compared to 90.2% in equilibrium and 89.6% without the TWA. Thus the
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TWA’s contribution to net job creation at equilibrium is only 0.6%, but almost triples to 1.7% in

the optimal allocation.

Consider transitions to different employment states. The repeated TWA spells that occur in
equilibrium do not take place at the optimal allocation, which makes transitions to permanent

employment more likely for agency workers.

The distortions in the TWA sector reduce welfare (output net of job creation costs) by ap-
proximately 5.5%. Specifically, the TWA sector generates a welfare gain of 1.7 percentage points
compared with a scenario without intermediation. If the distortions in this sector are eliminated,

the welfare gains from intermediation more than quadruple to 7.26%.

Figure 1 depicts the expected utility that different worker types obtain in the direct-hire and
TWA markets. As anticipated, the presence of the TWA sector benefits some worker types while
harming others. The difference between the two curves represents the gain or loss each type
experiences due to TWA intermediation. Notably, a small group of top-type workers (0.942, 1]
consistently benefit from intermediation due to efficient job matching and increased bargaining

power.

Worker types in (0.047,0.942), who are assigned inefficiently in the TWA sector in the first
period, face a more nuanced situation. The most productive among them do worse in this sector,
whereas the less productive benefit from TWA. This is intuitive. All these types earn the same
TWA wage, regardless of productivity (unlike their direct-hire counterparts). This leads to a cross-

subsidization effect, where more productive workers subsidize less productive ones.

Low-type workers in (0, 0.047) also fare worse in the TWA sector, where they are always assigned
to dead-end jobs and face a higher risk of termination. Additionally, part of their production surplus
is captured by the TWA as fees. By contrast, the least productive (type-0) workers benefit from
the TWA. Although they are always fired after one period, they earn the same wage as other TWA

workers who are more productive, effectively receiving a subsidy from them.
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Figure 1: Expected utility of a type-x worker: direct-hire vs TWA market
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7.1 Differences by skills and testable implications

Figures 2 and 3 illustrate the effect of a proportional change in 74 and m,, which we interpret as a
variation in occupational skills. Recall that the effect of this change is ambiguous in our benchmark

model.

Lower values of 74 and 7, indicate lower average worker productivity and increased unemploy-
ment risk (as the share of dead-end jobs in the TWA and direct-hire markets is higher). As noted in
Section 6, the gap in unemployment hazard rates between TWA and direct-hire temporary workers
(AU/DU hazard ratio) narrows, meaning that the increase in the hazard is smaller for TWA work-
ers (bottom left-hand panel of Figure 3). Although our model assumes exogenous hazard rates to

unemployment, these findings are consistent with the empirical evidence we present below.

In the calibrated model, the fraction of TWA workers who are inefficiently assigned to type-0
jobs raises as the share of such jobs increases in both markets (i.e., lower 74 and 7). This fraction
is given by (1 — 2)/(1 — x*), so it equals one when 7, is sufficiently low (see to the upper left
panel of Figure 2). As expected, due to the reduction in average job productivity, welfare falls in
both the optimal and equilibrium allocations (see the lower right panel). Yet it is noteworthy that,

due to greater misallocation in the TWA sector, the percentage of welfare loss in equilibrium is
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higher when workers have lower skills. So is the percentage difference in the TWA’s contribution to
net job creation between the equilibrium and optimal allocations, relative to an economy without

intermediation (lower left panel).

In sum, through this exercise, the model provides three testable implications regarding the
relationship across skill categories between (i) the share of jobs created by the TWA sector, (ii)
transitions out of temporary jobs, and (iii) the wage gap between direct-hire temps and agency
workers. Below we validate our model predictions using Spanish data from the MCVL. We use
the information on whether individuals work through a TWA and their assigned occupational
codes as proxies for job skill requirements. For each skill category, we calculate the share of
jobs created through a TWA and the average wage gap between direct-hire temps and agency
workers. Moreover, using the panel dimension of the data, we compute average transition rates
from temporary employment to different labor market states for both types of workers within
each skill category. While our occupational classification differs from the EU-LFS, it maintains a
hierarchical structure. Specifically, workers are grouped into five primary occupational categories

based on their entry-level wages'®.

Skills and TWA share According to the calibrated model, the TWA sector creates a higher share
of jobs when workers are less skilled (see Figure 2, lower left panel). Given that these workers have
lower chances of finding employment directly, more people turn to the TWA (v, is larger because
0 is lower). As a result, the number of agency (direct-hire) jobs created increases (falls), pushing
up the TWA’s employment share (lower left panel of Figure 2). As shown in Column (1) of Table
3, the model prediction aligns with the data. Evidence from the European Labour Force Survey
further supports this prediction (see Table A2 in the Appendix). In most European countries, the
proportion of TWA employment is highest among low-skilled workers and generally decreases as

job skill requirements increase.

'8Very high skilled: 1 - Engineers, college graduates, and senior managers; High-skilled: Technical engineers and
graduate assistants, 3 - Administrative and technical managers; Medium-high skilled: Non-graduate assistants, 5
- Administrative officers, 6 - Subordinates; Medium-low skilled: Administrative assistants, First, and second class
officers, 9 - Third class officers; Low-skilled: Labourers.
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Figure 2: Proportional change in m,,: key variables
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Notes: The figure shows the changes in each key variable after a proportional change in 7, and 74 when 74/7, remains the
same as in the baseline calibration (1.057). The vertical dashed line corresponds to the value of 7, in the baseline calibration
(0.925). The net job creation (NJC) gap is % difference in NJC relative to an economy without intermediation. The welfare

(W) loss is computed as % difference in W relative to the optimal allocation.

Skills and transition hazards We have already noted that while unemployment hazards decrease
as workers’ skills increase, the positive gap in these hazards between TWA and direct-hire temporary
workers widens in the model. Columns 1 and 2 of Table A3 compare job destruction rates, defined
as the proportion of workers transitioning into unemployment, across the five primary occupational
groups in our sample. Across all occupational groups, TWA workers consistently experience higher
Moreover, these rates generally decrease as skill levels

job destruction rates than direct hires.

increase. However, the ratio of the unemployment hazards between TWA workers and direct-hire
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temps is more pronounced in the two highest-skill groups. Specifically, this ratio is approximately
1.4 for the two lower-skill groups, whereas it rises to 1.5 and 1.8 for the two higher-skill groups
(Column 2 of Table 3).Y

The model also predicts that workers with higher skills are more likely to transition to per-
manent employment (upper left panel of Figure 3). In the data, transition rates to permanent
employment among TWA increase with skill levels, mirroring the model’s predictions. A similar
trend is observed for direct-hire temporary workers up to medium-low skill levels (see Column 4
of Table A3). Importantly, as predicted by the model, the ratio of the probability transition be-
tween TWA workers and direct-hire counterparts increases with skill levels (upper left-hand panel
of Figure 3). Specifically, Column 3 of Table 3 shows that the ratio of transition rates (AP/DP)
is approximately 0.6 for very low-skilled workers and increases to 2.7 for very high-skilled workers.

This is intuitive since the gains from screening should be larger for the latter workers.

Finally, the probability of TWA reemployment is higher for more skilled workers in the model

(bottom right-hand panel of Figure 3). This result is also consistent with the data in Table 3.

Skills and the wage gap More skilled workers earn higher wages in the model because they are
more productive (see the top right-hand panel of Figure 2). Critically, however, the positive wage

gap between direct-hire temps and TWA workers widens as my and 7, rise.

There are opposing forces at play, which affect the wage gap. On the one hand, the surplus
from job creation increases in the direct-hire market due to higher average job quality, so workers
have higher chances of finding jobs directly. At the same time, the positive gap in unemployment
risk between TWA jobs and direct-hire jobs widens. This means that the advantages of faster job
placement through the TWA become less important, while the downside of higher unemployment
risk becomes more significant. Both changes make the TWA market less attractive, tightening the

participation constraint of agency workers and reducing the wage gap. On the other hand, when

19A similar analysis, conditioned on covariates such as gender, years of education, and age, produces comparable
results. Specifically, the job destruction rate remains relatively stable across the three lowest occupational categories.
In contrast, for the two highest-skilled groups, including controls narrows the gap in job destruction rates between
TWA and direct-hire temporary jobs. Nevertheless, the hazard ratio (AU/DU) remains higher for these higher-skilled
groups compared to the lower end of the skills distribution.
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workers have higher skills, TWA work can be more valuable as a stepping stone to permanent posi-
tions. Misallocation of TWA workers is less severe in this case, making these transitions relatively
more likely for them. Furthermore, when TWA workers transition to permanent jobs, their wage
increase is larger (because it reflects their entire output, whereas directly hired temps receive a
share of their output). These improved prospects make TWA work more attractive, relaxing the

participation constraint of TWA workers and increasing the wage gap.

According to our simulations, as workers’ skills increase, the benefits of transitioning to perma-
nent employment outweigh the downsides of temporary agency work. Thus the wages that satisfy
the participation constraint of TWA workers rise more slowly than those of direct-hire temps, and
the wage gap widens. This prediction is in line with the data. Column (4) of Table 3 shows that the
observed wage gap is more pronounced in high-skilled occupations, with direct-hire temps earning,
on average, 20% more. The gap narrows to around 10% for medium-skilled jobs and is almost

negligible for low-skilled jobs.
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Figure 3: Proportional change in 7,,: Transitions
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The dashed black line in the left panels displays the ratio of each transition probability between TWA workers and direct-hire

temporary workers, with values corresponding to the right-hand axis.

Table 3: Data for model predictions

(1)

(2)

(3)

(4)

()

Skills JC share A AU/DU AP/DP AA rate wage ratio (wg/wq)
Very low 33.61 1.44 0.62 0.75 1.02
Low 13.87 1.40 0.60 0.78 1.00
Medium-low 4.81 1.35 0.97 0.82 1.03
Medium-high 0.97 1.46 1.42 0.86 0.89
Very-high 0.61 1.85 2.66 0.88 0.88

Notes: Sample of workers aged 16 to 55 for the years 2015-2019. Source: MCVL
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7.2 The role of screening

A relevant question is whether the observed differences in transition rates of agency workers and
direct-hire temps can be replicated in a scenario in which the TWA enhances matchmaking between
workers and firms, but does not screen workers. In the absence of screening, the TWA’s assignment
is necessarily random. In this case, the transition rates of TWA workers are not distorted; i.e., they
are the same in the equilibrium and optimal allocations. This is because the planner and the TWA

are constrained by the same random matching technology.

Whereas transition rates to unemployment are as before, there are no repeated TWA spells in
this setting. Jobs with output yg are destroyed after one period, while jobs with higher output
always lead to a transition to direct-hire employment (after the TWA and the firm compete for the
worker). Transition rates from TWA to permanent (and temporary) direct-hire jobs are obtained
by replacing my with m, in the expressions that describe the corresponding rates for direct-hire
workers (in Table B2). Thus the gap in the transition rate to P, as described by the hazard ratio
AP/DP, equals m,/mg. This implies that a proportional change in 74 and 7, does not affect this
gap. The same is true about transitions to D. Consequently, this alternative model cannot explain

the observed differences in transition rates between TWA workers and direct-hire temps.

8 Final remarks

Despite their rapid growth over the past decades in many developed economies, temporary agency
employment arrangements have received limited theoretical attention. We view this paper as a

useful building block for additional research.

A TWA has two major functions in our general equilibrium model. The first is to screen
workers and certify assignment quality, similarly to Autor (2001). The second is to facilitate
matching between workers and firms relative to the direct search process (see also Bergeaud et al.,
2024). Accordingly, individuals who do not use the TWA have lower chances of finding a job, as
documented in the empirical literature (e.g. Garcia-Pérez and Munoz-Bullén, 2005a; Storrie, 2007;

Autor, 2009; Voss et al., 2013). In line with the data, we also assume that TWA contracts have
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a lower average duration than direct-hire temporary contracts (abstracting away from the factors

that generate these differences).

We deviate from existing work by considering a TWA that holds monopsony power over workers
while charging competitive fees to firms equal to the marginal product of labor. The rationale for
this assumption is that, as TWAs specialize in recruitment, they are able to achieve economies of
scale that give them market power. Moreover, unlike firms that hire workers directly, TWAs may
extract more surplus from their labor pool, where workers compete directly for jobs. Recent empiri-
cal work finds evidence of monopsonistic behavior by TWAs in the low-skilled labor market (Drenik
et al., 2023; Carrasco et al., 2024). In our model, such behavior can lead to labor misallocation.
We analyze the implications of these distortions on worker outcomes, employment, and welfare,
and examine how TWA jobs differentially affect different skill groups. Furthermore, we calibrate
the model and use simulations to derive several testable predictions backed up by data from Spain.
Interestingly, some key empirical facts cannot be rationalized in a counterfactual scenario where

the TWA does not screen workers.

Our model is highly stylized and therefore easy to interpret, though this comes at the cost of
imposing strong simplifying assumptions. First, there are two periods, though additional distor-
tions may arise with a longer horizon. Extending the model in this direction is key to analyzing
how TWA employment affects the worker’s labor market prospects in the medium and long run.
Second, we assume that workers are ex-ante symmetric and equally likely to work in TWA jobs.
However, unobserved worker heterogeneity is relevant to explain the high persistence of this type of
employment in the data (Carrasco et al., 2022). Workers who self-selected into TWA employment
may be more averse to unemployment, resulting in a lower labor supply elasticity that reinforces
TWA monopsonistic behavior. While we assume a single agency, the degree of monopsonistic power
in the TWA industry and its effects on equilibrium outcomes should be investigated. Third, endoge-
nizing firm behavior is important. An ongoing debate exists on the reasons why firms employ TWA
workers and the impact that this has on productivity (e.g. Autor, 2001, 2003; Hirsch and Mueller,
2012; Bergeaud et al., 2024; Beneito et al., 2024). Extending the model to incorporate some of
the above features will help identify winners and losers, quantify welfare effects, and examine the

effects of regulations on TWA workers’ outcomes. We leave these issues for future research.
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Appendices

A Data Appendix

Table A1l: Composition of workers by contract type, 2019

TWA Direct-temporary TWA share

Average age 33.18 34.69

<25 20.03 21.97 17.26
25-34 31.81 28.98 20.08
35-54 43.58 41.37 19.43
>54 4.58 7.67 12.03
High-school dropouts 67.90 58.87 20.89
High-school graduates 23.51 24.72 17.88
College graduates 8.58 16.42 10.69
High-skilled 0.41 12.91 0.73
Medium-high skilled 2.95 14.14 4.58
Medium-low skilled 35.92 47.90 14.74
Low skilled 60.72 25.06 35.84
Male 61.27 49.99 21.91
Female 38.73 50.01 15.06
Foreign 19.27 13.79 24.23
Native 80.73 86.21 17.65
Part-time 25.16 34.66 14.25
Full-time 74.84 65.34 20.77
Average duration (in weeks) 31.10 419.19

1 day 31.96 18.32 28.54
2-7 days 26.56 20.29 23.06
8-31 days 25.50 18.00 24.49
1-3 months 11.12 18.65 12.01
> 3 months 4.87 24.74 4.31

Notes: Sample of salaried workers aged 16 to 65 (295,293 workers). We pool all contracts
signed in 2019. Source: MCVL.



Figure Al: Aggregate employment transitions
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Notes: Sample of low-educated male workers aged 20-44. Source: MCVL, 2005-2019.

Table A2: TWA share in salaried employment

Skill Belgium CH Germany Spain France Greece
Low 3.69 3.18 7.74 4.90
Medium 2.83 2.13 7.21 3.68
High 0.93 1.26 7.00 2.98
Very high  0.39  1.12 6.95 1.26

Italy Netherlands Poland

5.70 0.47 1.15 7.32 1.94
5.50 0.27  0.94 6.62 1.09
2.91 0.66  0.59 4.23 0.84
2.36 0.34 0.08 4.23 0.76

Notes: We pool all salaried workers aged 16 to 65 for 2011-2019, and calculate the share of workers employed

by temporary work agencies in each major occupational group across different countries. Occupations are

categorized into four main groups based on skill requirements, using 1-digit level information (eight codes):

Very high skilled: 1-Managers and 2-Professionals; High skilled: 3 Technicians and Associate Professionals;

Medium-skilled: 4 - Clerical support, 5 - Service and sales, 6 - skilled agricultural, forestry and fishery, 7 -

craft and related trades, 8 - Plant and Machinery Operators and assemblers; Low-skilled: 9 - Elementary oc-

cupations. See https://ilostat.ilo.org/resources/concepts-and-definitions/classification-occupation/. Source:

European Labour Force Survey.


https://ilostat.ilo.org/resources/concepts-and-definitions/classification-occupation/

Table A3: Data for model predictions

m 2 B @ 6 6 @O © @ (00

Skills AU DU AP DP AA DA AD DD Wy Wy
Very low 0.082 0.057 0.013 0.020 0.749 0.003 0.056 0.848 1219.7 1201.4
Low 0.076 0.055 0.016 0.027 0.783 0.002 0.055 0.859 1402.5 1408.8

Medium-low 0.053 0.039 0.026 0.026 0.820 0.001 0.050 0.876 1583.7 1538.5
Medium-high 0.027 0.018 0.022 0.015 0.858 0.000 0.050 0.923 2038.0 2287.9
Very-high 0.022 0.012 0.034 0.013 0.883 0.000 0.033 0.942 2366.4 2689.9

Notes: Sample of workers aged 16 to 55 for the years 2015-2019. We calculate the ratio of the number of agency
and direct-hire temporary contracts ending in U, P, D, and A to the total number of contracts of each type.

Source: MCVL.
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B Theory Appendix

B.1 Worker transition rates

Table B1: Benchmark economy

Transitions to A D P U
D contract (equil./opt.) 0 (1 —N)mgy Amgy | 1 —may
A contract (equil.) 1=XNme—7Q-G@)] | A =Ny1=G@&)) | Mg | 1 =g
A contract (opt.) 0 (1=XNm, Mty | 1—m,

Table B2: Model economy with variable A, and g(z) =1

Transitions to A D P U
D contract (equil./opt.) 0 (1= Nmay ATy 1—mqy
A contract (equil.) Y@ —z)(1=3) [ v1—2)(1—A) |yA (1 -+ %) 1—m,
A contract (opt.) 0 v(1 —2z*)(1—=A) (1 —z*)\ 1— 7,

Notes: A, D and P stand for TWA, direct-hire temporary and permanent jobs; U stands for unemployment.
Both tables display transition rates in period 2 for A and D contracts at the equilibrium and optimal allocations.
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B.2 Proofs

Proof of Proposition 3. We have assumed that Assume x < (1 — 77)S; where 7 = limg_,0n(0).
Since 7n(0) is non-decreasing, and ¢(f) is continuous and decreasing with limg_, . ¢(f) = 0 and
limg_,0q(@) = 1 then there exist unique values of # and U that solve (4.3) and (4.4). Suppose
vg > 0, and take the case where Z € (z*,1). Combining (4.8) and (4.9), and integrating by parts,
determines the value of Z as a function of U:

U 1M1+ 28)] (5 + G@) — Gla) + ML+ 2 — (1 + 22)C(a") — 2 [L Gla)da]

(1 =N[4 2 — (1 +28)G(2) — 2 [; G(x)dx].
(B.1)

This value is unique because the right-hand side of (B.1) is a decreasing function of Z; i.e., the
derivative of this term with respect to Z is

1 . N A
—Az <7(1_)‘) +G(2) - G(z )) — 22g9(%) < 0. (B.2)

The same is (trivially) true for other equilibrium variables, whether or not & is interior. It remains
to check that agency profits are non-negative for v, satisfying (4.10). Since ¢’ is increasing, this
is so provided S, (%) > U + ¢/(0). Since the efficient assignment is always feasible for the agency,
Sa(Z) > Su(x*), and it suffices to show that S,(x*) > U + ¢/(0). As k approaches (1 —7)Sy, (4.4)
implies that # and U go to zero. Hence, by continuity, if S,(z*) > ¢/(0) then v, > 0 for x close to
(1 —n)Sa O

Proposition 4 follows trivially from the expressions in Table B1.

Proof of Proposition 5. Total job creation in ¢t = 1 is ¢(0)(0)(1 — v,) 4 v, in equilibrium. Without
market a, it would be lower: ¢(0)(#). Total job destruction in t = 2 is q(0)(0)(1 — vg)(1 — mq7y) +
va(1 — m,) with intermediation, and ¢(6)(6)(1 — m4y) without it. Since ¢(0)(0) < 1, if 7, < mq47, the
gap between the last two expressions is positive (job destruction is higher with intermediation):

va(l —ma —q(0)(0)(1 — mav)) > 0.

Finally, job creation net of job destruction (period-2 employment) is w4yq(0)(0)(1 —v,) 4+ 7v, With
intermediation, and 74vq(0)(0) without it, the difference being vq (7, — q(6)(0)7a7y).

The sufficient condition in Proposition 5 holds trivially when m, = 0, since 6 does not depend
on m,. Let us now show that a value of m, close to zero is compatible with the conditions in
Proposition 3, so v, > 0. If 7, = 0, all agency jobs are of type 0, and & = x* = 1 trivially. Denote
the associated agency surplus by S?, and the threshold for x implied by the argument in the proof
of Proposition 3 by Kg. Then v, > 0 if 7, = 0 and Ky < k < (1 —7)S4. For marginally higher values
of 7., the agency surplus is necessarily higher: S, (%) > S,(z*) > S. The argument in the proof
of Proposition 3 implies that the bound on x, denoted by k., is now less stringent. It thus follows
that v, > 0 if 7, = € and ke < Ko < k < (1 — 717)Sg, where € is sufficiently low. Given that ¢(6)(0)
increases when k is lower, the sufficient condition in Proposition 5 then holds for all k € (K, ko)
and e sufficiently low. O

Proof of Proposition 7. The value of & that solves (B.1) increases when U falls, by (B.2). Thus the



statement about the intensive margin follows from (4.8). Consider the extensive margin. Given
that 0* = 6, (4.3) and (4.10) imply

d(vg) = Sa(2) — q(07)6*n(0%)Sy.
Hence, by (5.4),
(v3) = cva) = Sa@”) — Sa(2).

If # = 2* then U does not affect ¢(v?) — c(vy). If & > x*, however, S,(2*) — S,(2) increases when
U falls because # increases. Thus ¢/ (v}) — ¢(v,) is higher, and, since ¢ is convex, so is v} /v,. O

Proof of Proposition 8. If a worker of type x € [z*,1] is assigned to a type-1 job in ¢ = 1, the
agency’s expected total fee is now

y1(z) —we + (1 — Nty (z), (B.3)

where ¢1(x) is the amount charged to a user firm that poaches the worker. If fi(x) = y1(x) — wg,
(B.3) always exceeds the left-hand side of (4.6). O

Proof of Proposition 9. Combining (4.2) and (4.3), and rearranging, yields

U= q(0)0n(0) (L + 72+ (0~ DN (=(1 = fy G(a)da) +1) — 1), B

where 6 is determined by (4.4). Suppose & € (z*,1). The higher 6, the higher ¢(6)0n(0), and the
lower Z, by (B.1)-(B.4). Since limg_,o ¢(6)0n(8) = 0, there then exists 6 such that & =1 for 6 < 6.
For large (rather than low) values of 6, there are two possibilities. Define M = %. Let N denote
the right-hand side of (B.1) when & = x*:

N = (1= A1+ 22%) (7 !

1
(1_>\)> +AMp—-1)-1)(1+2z— (14 22")G(z") — z/x G(x)dx).

*

If limg o q(0)0n(0) M > N, there then exists 0 > 0 such that & = z* for § > 0. Otherwise, & > z*

for all # > 6. Hence, K = M/N. The result then follows as (4.2) and (4.4) imply that 6 increases
with yo, and goes to zero/infinity when yy does. O

Proof of Proposition 10. The previous proof shows that 6 falls when y falls. Since Sy and ¢(0)0n(0)
fall, by (4.3) and (B.4) so do U and % There are two possibilities. First, & ¢ (z*, 1) is unaffected

by the change in yg. Since y% falls, by (4.9) so does . The THA’s profit maximization condition
in (4.10) can be written as

Y0

et — [L (14 22)dG + (L =1+ G(2)) f Bs)
A (G(2) ~ G(@) + 232G (@) — 2*G(2*)] — [L 2G(x)dw) ,

after integrating by parts. Since U falls by more than vy, (B.5) implies that ¢/(v,) and thus
v, increase. By (3.6), uq falls. The second possibility is that & € (z*,1). By Proposition 9, &
rises. By (4.8), so does yo/w,. The derivative of the right-hand side of (B.5) with respect to & is
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g()(1 = X1+ 22)) > 0. So, if (1 = A(1+ 2)) > 0, right-hand side of (B.5) increases, and (again)
so does v,. When k increases, the proof is similar (and simpler). O

Proof of Proposition 11. A similar argument to that in the previous proof implies that 6, U, and %
fall if A falls. When & € (z*, 1), the positive effect on 7 also follows from similar arguments. Given
this, (4.8) implies that w,, falls. Consider the last statement in the proposition. Suppose & ¢ (z*,1)
is unaffected by the change in \; the case where & € (2*,1) is again similar. The derivative of the
right-hand side of (B.5) with respect to A is
&
—[G(2) — G(z") + 2(2G(2) — ™ (G(x™)) — / 2G(x)dx] < 0.
x*
If & is close to z*, this term negligible, so the right-hand side of (B.5) is essentially unchanged, and
the same argument in the previous proof implies that v, increases. [l
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