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Abstract

The proportion of fixed-term over total employment in Spain is
the highest in Europe. Today 32 per cent of all workers in Spain have
a fixed-term contract. Since 1992 Spanish authorities have unsuccess-
fully intended to reduce fixed-term contracts incidence.

In Spain a huge majority of workers are first hired under a fixed-
term contract and transitions to permanent employment occur mainly
after fixed-term employment. I propose a theoretical model that ac-
counts for the causal relationship between product market competition
and workers’ transitions out of fixed-term employment. To empiri-
cally test my hypothesis I combine individual data from the Spanish
Labor Force Survey with many other data sources that provide vari-
ables varying at the industry level. I propose a discrete-time duration
model with competing risks to study the transitions from temporary
to permanent employment. Competition is measured using Lerner
Indexes. However, due to its potential endogeneity, I provide two
additional estimations: One instrumental variable specification and a
quasi-experiment using the European Single Market Program. Results
show that a change towards a more competitive environment for an
industry makes workers employed in that industry more likely holding
fixed-term contracts. Therefore, the increase in competition experi-
enced by the Spanish manufacturing industry may partially explain
firms’ resistance to hire workers on a permanent basis.



1 Introduction

In order to fight unemployment, European countries flexibilized their labor
markets during the eighties by allowing the use of fixed-term contracts. These
are labor contracts with a predetermined duration that have negligible firing
costs. They are still widely used, see table 1. Spain leads the classification
of European countries with the highest proportion of fixed- term contracts
(temporary rate) followed by Poland, Portugal, Slovenia and the Netherlands.
In Spain, the temporary rate suffered a sharp increase after the liberaliza-
tion imposed by the 1984 Law. Before 1984 the use of temporary contracts
was restricted to special cases and sectors and its use was completely mar-
ginal. After the 1984 Law avoided any restriction for the use of fixed-term
contracts (legally denominated "employment protection contracts"), a huge
proportion of the new signed contracts in all sectors and occupations had a
pre-determined duration. As Giiell and Petrongolo (1998) show, from 1986
to 1992, 98 percent of new contracts registered at the employment office were
fixed-term contracts. Additionally, the majority of transitions to permanent
employment occur from fixed-term employment. Only 9.64% of all fixed-
term workers that move to a new industry are offered a permanent position
in a first place while for those that were previously unemployed, this figure
reduces to 8.71%. For this reason, I decided to focus on the transitions from
temporary to permanent employment in this study.

Simultaneously, European good markets have experienced increases in
the level of competition motivated by deregulation processes promoted by
governments, product market integration processes (European Single Market
Program), arise of new competitors (Asian countries) among other reasons.

This piece of research aims to abridge a gap in the literature dealing with
labor contracts and product market competition. This article studies how
competition alters job instability in terms of the type of contract workers
have. I propose a theoretical model that interacts the product and labor
market to derive some implications for the effect of changes in the level of
competition in transition rates between types of contracts.

When trying to empirically test the hypothesis of a causal effect from
product market competition on type of labor contract, one encounters a
potential endogeneity problem. Taking this into account, I perform an in-
strumental variable approach and make use of a quasi-experiment based on
the application of the European Single Market Program in Spain.

To perform the empirical specification I use data from the Spanish Labor



Force Survey which contains data on individuals type of contract, contract
duration and working industry. This is combined with some data at the
industry level, namely, the Industrial Enterprise Survey, the OECD Interna-
tional Regulation Database and Canada and Carmena (1991).

The finding that product market competition has a causal effect on type
of contract means that the general trend towards increasing competition in
product markets through sector deregulation, economic integration between
countries and reduction in transport costs can be thought of as an explanation
for the sharp increase in the overall temporary rate since 1984 as well as for
the difficulties the authorities are finding in promoting permanent contracts.

Soon after the generalization of the use of fixed-term contracts, those re-
vealed to have some unwilling features. For workers an indefinite contract is
always preferred to a fixed-term one. Fixed-term contracts do not present
any advantage for the worker over indefinite ones. The latter are more stable,
better paid and the number of hours worked in each type of contract is ba-
sically the same. Therefore, any worker would choose an indefinite contract
if she could choose among them. This suggests that for workers, the type of
contract is chosen by the employer and they may be willing to influence the
employer towards indefinite contracts. In Spain, 87.95 % of all fixed-term
workers employed from 1987 to 2001 declare to have a fixed-term contract
because they could not find a permanent one in contrast to the 0.65% that
assert to have this type of contract because they wanted!. Workers distaste
for fixed-term contracts can be partially explained by the existence of a wage
premium between permanent and temporary workers. Jimeno and Toharia
(1993) estimate this wage premium to be between 9% and 11%. Therefore,
fixed-term contracts increased inequality among workers. Additionally, the
perception of instability a worker gets out of a job is related to the legal
status of her contract. For Spain, this fact has been documented. De la
Rica and Iza (2003) explore the role of fixed-term contracts on the delay in
the age at marriage and maternity. Additionally, Albarrén (2001) studies
the effect of uncertainty on household’s saving behavior. He points out at
fixed-term contracts’ expansion as an important source of uncertainty for
Spanish households. In addition to its negative effect on workers’ welfare,
the macroeconomic perverse effects of fixed-term contracts include inducing

'In a 1991 survey, the fraction of workers who assert that they held a temporary job
because they could not find a permanent one were 28% in the UK, 38% in Denmark, 68%
in Portugal, 77% in Greece, and 89% in Spain (OECD, 1993).



more employment variability over the business cycle. This contributes to
the general increase in general labour turnover which has a negative impact
on long-term productivity and contributes to the disequilibrium in public
finances (see Bentolila and Dolado (1994) for a deeper analysis on this is-
sue). Moreover, the spread of fixed-term contracts provoked a phenomenon
called dualism in the Spanish Labor Market. This refers to one part of the
working population being protected by indefinite contracts and enjoying high
wages and good working conditions whereas the rest are moving from one
temporary employment to another, suffering bad wages and amenities. This
undesirable consequences of the 1984 Law are stronger because fixed-term
workers tend to be younger and are less likely to be married than workers
with indefinite contracts. Additionally, they are also less educated and less
skilled, (see table 2). Therefore, fixed-term employment affects the workers
with the worst outside options and those that enjoy less household insurance.
Consequently, Amuedo-Dorantes and Serrano-Padial (2005) show that fixed-
term contracts have implications in terms of poverty rates. This causality
varies even depending on the length of the contract. Lower contract duration
is associated with a higher likelihood of becoming poor.

In order to fight the expansion of fixed-term contracts, the government
promoted the 1992 Law which increased the minimum duration of the fixed-
term contract from three to six months. However, this measure revealed to
be ineffective. Then, the government redacted new Laws in 1994, 1997 and
2000. The evolution of the Spanish temporary rate stabilized in 1992 and
started to decline smoothly after 1997, (see Figure 1). This aggregate pattern
is highly influenced by legislation as shown by Giiell and Petrongolo (2003).

Although this sequence of legislation changes may seem to explain a big
part of the national temporary rate, they did not affect all Spanish industries
equally. The level of concentration in an industry can be used to proxy com-
petition. More concentrated industries have few firms that provide goods to
high proportions of the market?. Figure 2 displays the pattern for the five
most concentrated industries in 2001 (in the top of the figure) in contrast
to this same pattern for the least five concentrated industries (at the bot-
tom). Whereas the most concentrated industries seem to follow very distinct
tendencies and in general, seem to continue increasing the proportion of tem-

2Concentration is measured according to the Herfindahl index, which is computed as
the sum of the market shares of all firms in an industry. In this case market shares are
computed approximately using the share of the firm in total employment of the industry.



porary workers at the end of the period, the graphs for the less concentrated
industries have an inverted U-Shape. This article reveals that the distinct
levels of competition faced by industries are underlying these differences.

Table 3 displays the correlations among the Herfindahl index and the
temporary rate by year. The majority of correlations have a negative sign
which indicates that the higher the degree of concentration, i.e., the less
competitive the industry is, the lower the proportion of temporary contracts
is. This coincides with the final results of my empirical estimation and may
be interpreted as a higher capacity to capture benefits by workers under less
competitive environments which may occur because managers are more likely
to satisfy workers requirements if they are capturing rents more easily.

The Lerner Index has some desirable features that make it a more appro-
priate measure of competition than concentration indexes in this context. It
is the most widely used competition measure based on markup. The Lerner
Index is computed as price minus marginal cost divided by price?. It reflects
the extra benefits that the industry gets by non being perfectly competitive.
In the perfect competition case the value of the Lerner Index is zero. Hence,
even if an industry is formed by many small firms the Lerner Index may
be able to capture a low level of competition if they are colluding. Table
4 shows the correlations among the Lerner Index and the temporality rate.
It indicates that the Lerner Index is more ambiguous on the relationship
among level of product market competition and temporality. This ambiguity
may be caused by the different pool of workers in each industry, the different
sensitivity to the cycle or to the macroeconomic conditions of each industry
or to location, industry and time characteristics. This justifies the use of an
econometric specification to capture all the different sources of variation in
the proportion of fixed-term contracts among industries along time.

In the next section I discuss previous literature on the effects of product
market competition on the labor market. Section 3 provides some intuition
on the relationship between product market competition and type of labor
contract. Section 4 presents the model and discusses the results. Section 5
describes the empirical strategy. Section 6 depicts the different data sources.
Section 7 analyzes the empirical results. Finally, section 8 concludes.

3The Lerner Index is computed assuming that average costs correctly approximate
marginal costs.



2 Literature Review

The level of product market competition has been proven to affect many labor
outcomes. One of the most studied outcomes is labor productivity. Different
competition measures have been used to empirically address this question.
Nickel (1996) considers that firms face a competitive environment if they
have five or more competitors. Similarly, Zitzewitz(2001) uses changes in the
number of firms to identify changes in the level of competition. Whereas
Borenstein and Farrell (1999) study the effect on productivity of changes
in the final product prices. Galdén and Schmitz (2002) identify this effect
by focusing on how the sharp increase in competition experienced by the
world iron-ore markets during the eighties affected the different industries
depending on their locations and production costs. They motivate that this
causality goes through an increase in the risk of bankruptcy subsequent to a
shrink in the market.

Other variables that are more related to worker welfare have been under
focus.

Bertrand and Kramarz (2002) study how the existence of distinct levels of
competition by region and time in the French retail sector as a result of entry
regulations affect the level of employment. Goldberg (1999) focuses on the
effect of exchange rates variation on job turnover in the United States. She
finds that dollar exchange rates movements through changing the degree of
competition firms are exposed to have some effect on job instability as mea-
sured by job turnover?. In particular, dollar appreciation, after which Amer-
ican firms are weaker in competitive terms, increases job turnover. However,
this effect depends largely on the specific sector of analysis and whether the
dollar impact comes from the export or the import channel.

As in Goldberg (1999), the majority of these papers use changes in the
levels of international competition to identify the effect of competition. This
is also the case in Bertrand (2004). She addresses the influence of import
penetration on the employment relationship, in particular, she studies how
the distinct levels of import penetration faced by industries affect the insur-
ance provided by the employer to the worker through wages. She encounters
some potential endogeneity problem and accounts for it by using exchange
rates as instruments.

4Goldberg (1999) proposes three different notions of job turnover: individuals who
changed jobs during the year, 2-digits and 3-digits level industry changes by workers.



A quite similar strategy is followed by Cunat and Guadalupe (2006)
when analyzing how the increase in competition inherent to the globalization
process modifies executives incentives at the firm level.

A different approach is followed by Guadalupe (2007) that analyzes how
product market competition shapes the wage distribution. This is done
by means of two difference-in-difference specifications based on two quasi-
experiments, one on the application of the Single Market Program and a
second, taking advantage of a sudden depreciation of the pound that took
place in 1996.

There is also a branch of the literature that address the effects of product
market competition on the labor market theoretically.

Probably, the most widely cited paper is the one by Nickell (1999) which
studies how firm market share influences workers’ wages and productivity
under unionized and non-unionized labor markets.

Raith (2003) studies the effect of competition on managerial incentives.
In his model, firms provide incentives to manager to exert effort in order
to reduce its marginal cost. He sheds light on the ambiguity of previous
theoretical results by showing how the effect of product market competition
on incentives depends on the channel through which competition increases.

Berges-Sennou and Caprice (2004) focus on the impact of collusion be-
tween firms on the product market. According to their results, collusion leads
to higher wages, more able workers hired and a decrease in the number of
unable workers and employment.

3 On the causality from product market com-
petition to type of contract

There is no clear prediction on the economic relationship between product
market competition and type of contract.

Boone (2000) asserts that an increase in competition always rises the
profits of the more efficient firms under different marginal costs. This implies
that, as competition increases the mapping from costs to profits gets steeper.
This makes firms more averse to cost increases when the level of competition
is higher. Based on this argument, one could argue that two contradictory
effects are operating over type of contract.

On the one hand, the fact that an industry is subject to a more competi-



tive environment may make firms in that industry more inclined to enhance
a higher degree of flexibility in their labor relationships in order to provide
incentives for workers to be more productive. Additionally, fixed-term con-
tracts provide the opportunity to discriminate among low and high ability
workers which are more highly valued the more competitive the market is.

On the other hand, a more competitive product market may imply a
higher degree of competition for skilled, able or experienced workers which
may make firms post permanent employment to attract the best type of work-
ers. Guadalupe (2007) identifies higher levels of product market competition
as a source of increased returns to skill. This may be indicating that firms
facing more competition are more inclined to reward skilled workers more
which may also be done by providing them more insurance through perma-
nent contracts. In this same direction points out the assumption that even
though permanent and fixed-term work are perfect substitutes, permanent
work is relatively more productive. This is fact has been used as an assump-
tion, as in Caggese and Cunat (2006) but was derived endogenously from
the model in Cipollone and Guelfi (2003). If hiring workers on a permanent
basis is cost-saving, this may increase the amount of permanent contracts in
highly competitive environments.

Addressing which of these mechanisms will be finally prevailing is the
purpose of this paper.

4 Model

This model relates the product and labor markets through the cost func-
tion of the firm, in the spirit of Raith (2003). Competition is measured
through three parameters, namely, entry cost, market size and product sub-
stitutability. The firm decides on a parameter determining the probability
of transitioning to permanent employment. Workers can also increase this
probability by exerting more effort. Results show that while increases in
the level of competition motivated by increases in product substitutability
make workers more likely holding fixed-term contracts, increases in the level
of competition through increases in market size and decreases in the cost of
entry in the market provoke more workers transiting to permanent employ-
ment.



4.1 Model Setup

There are n firms positioned symmetrically around a circle of circumference
one. Each firm consists of a risk-neutral principal and several risk averse
agents. There are two types of agents, fixed-term and permanent workers,
modeled by means of two representative workers. Each worker produces one
unit of final product for the firm she is currently working in. The firm makes
all entry, personnel and pricing decisions while the agents influence costs.
Any firm can enter the market by paying a fixed amount F' and all firms in
the market can exit freely. This implies that by treating n as a continuous
variable, one can assert that firm’s profit net of entry costs is zero.

Each firm has a unit cost given by: ¢; = ¢—e; —a; where ¢ is a constant, e;
is the amount of effort exerted by the agent producing that unit and a; is the
ability inherent to that agent. a; follows a uniform zero to one distribution.
Both e; and a; are unobserved by the firm for fixed-term workers. Realized
cost is assumed to be contractible.

Each agent receives utility from the probability of having a permanent
contract next period and some disutility from exerting effort. The disutility
of exerting effort decreases proportionally to the ability of the worker. In
particular, the utility a worker gets while working in firm 7 in a given period
is U; = P,(permanent) — ve;(1 — a;) where the first term is the probability
of being hired under a permanent contract next period that equals 1 for per-
manent workers while for fixed-term workers, P;(permanent) = A (=c)

1H(e—c;)
A%, where % lies between 0 and 1 by construction, and A is the

parameter of interest which is chosen by the firm. It can vary between 0 and
% in order to )\% be restricted between 0 and 1. e; is chosen by
the agent under the restriction e; being non-negative.

The proportion of fixed-term workers 6 is considered as fixed for any given
period.

After each agent decides her exerted level of effort, e;, each firm learns its
level of marginal cost. This information is private. The firms then, set the
prices that maximize their expected profit.

The demand is conformed by a continuum of consumers that populate
the circle with a uniform density of m. Each consumer buys exactly one unit
of the good. If a consumer located at x purchases from firm ¢ located at z;,
receives a utility of V;(x) = y+b—p; —t(x — 2;)?® where y refers to income, b is
the utility one gets from consuming her preferred variety (namely, x), p; is the
price and ¢(x — z;)? is the disutility from consuming variety z; instead which




is quadratic in the distance between the consumer and the firm. Therefore,
in this context the demand is defined by the standard Salop model.

In this setup, the level of competition is defined according to three para-
meters: The cost of entry, F', the market size, m, and transportation cost, ¢.
Markets with a higher level of F' are less competitive. Similarly, if the market
gets larger, i.e. m rises, the industry becomes more competitive. Finally, ¢
can be interpreted as a measure of the degree of product differentiation. For
higher levels of ¢, the products are less substitutable and then the level of
competition in the industry is lower.

For tractability reasons, the parameters must be restricted so that each
firm competes only with those immediately on the right and left hand sides.
This is done by simply limiting the maximum number of firms to 7 = bm/F.

This model is solved by backward induction.

Solving the model

In order to solve this model, we must acknowledge the timing of events:

Firms decide on Each firm learns Firms' profits
transition policy: A its costs: o are realized
Workers decide on Each firm
level of effort: &; chooses its price: g

l l

First, the firm decides on the transition rate probability. One can think
as firm and workers making an implicit contract over the conversion rate
according to their productivity®. Once all workers are aware of their chances
of becoming permanent workers, they decide on the level of effort they exert.
After this, production is realized and each firm learns the unit cost at which
each worker produces but other firms’ costs are ignored. Next, taking into
account their own costs, their expectations on other firms’ costs and the
demand determined by the Salop model, firms set prices. Finally, profits are
realized.

®Workers are considered to be more productive the lower the cost of producing one unit
is for them.

10



The model is solved by backward induction. The first step will be to
maximize the profit function to find the optimal prices.

The standard solution for the Salop model gives an expression for the
demand of final product.

1 n
i =m —+ 57 |(Piv1 — Pi) T (Pi-1 — i
q {n 5 (P = i) + (Piea p)]}

Additionally, taking into account that competitors’ prices are unknown
and substituting the expression for product demand, firm i’s expected net

gross profits can be written as follows.
1 n
I = (pi — ci)E(q:) = (pi — ci)m ” + 7 [E(p) — pil

Deriving the previous expression with respect to firm i’s price provides
the solution for the profit maximization problem:

plen B)) = 5op + TG
Ii(ci, E(p)) = % {E(p) Ry é]

In a symmetric equilibrium, the expected value of prices is computed
using the expression for prices above and taking each firm expected costs
equal to E(c):

t
B(p) = (o) +
There exists a unique Nash Equilibrium in prices. It is found by substi-

tuting in the expression for the optimal prices the expected value of other
firms’ prices. It results in:

pi(ci, E(c)) = % + %
e, B(e) = m?t {% S[E() cz]}
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A second step implies solving the utility maximization problem faced by
the two types of workers. This will allow us to obtain an expression for the
optimal level of effort each type of agent will finally exert.

A permanent worker faces each period the following problem:

Hence, a permanent worker exerts no effort (e; = 0).
A fixed-term worker faces each period the following problem:

FT FT
e, +a;
MaxUT = \— :

Fr\ _FT
1+efT+afT_v(1_ai Je:

st. el > 0

The optimal level of effort a fixed-term agent exerts any given period is:
FT — )\1/21}71/2(1 CafTY Y2 Pt

A sufficient condition for e to be positive is that the parameter mea-
suring the disutility of exerting effort, v, is small enough. In particular, v
must fulfill the condition: v < This can also be interpreted
as ability not being too high.

The previous derivations imply that the effective unit cost function for
the firm is:

A
1+3afT+3af T2 40l T3 "

¢ =0CE+1— M2 2(1 —afT) V) + (1 - 6)(c— )

The final step consists of maximizing profits before realization of ¢; with
respect to the transition parameter, A in order to obtain the optimal transi-
tion rate policy for the firm. The expected value of other firms’ cost is taken
as given in the following optimization problem:

Max 1I;(c;, E(c)) 2
- = {% + 5 [B(€) = 0142 = N0 (1L = jupr) ) 4 (1 - 0)(e - “P”}

n
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where ppp = E(af") and p, = E(al’). Tt is true that pp > pipp.
The optimal lambda appears as a function of the rest of parameters of
the model:

2t
N =01+ ppp) 1+ + pp — 99*1 —E(c)07" — ppt]?

Analogously to the previous profit maximization in prices, the unique
Nash Equilibrium in transition rates is obtained by accounting for the fact
that in a symmetric equilibrium, all firms choose the same A\ and all fixed-
term workers choose the same level of e. This implies that:

E(c) = 01+ &= A0 (1 = ppr) P+ (1= 0)(E — pip)
Substituting this expression into the previous one, we obtain that:

2

t
* —2
A" =o(1+ ppr)d A
This is such that the probability of becoming a permanent worker next pe-
riod is less than one <= n > % [v(l — Upr) <\/1 +4v Y1 — ppp)t =1

If the number of firms n is smaller than that quantity, the probability of
being offered a permanent contract must be restricted to one and then, all
fixed-term workers are immediately converted to permanent workers.

Implications of the model

Differentiating the expression for the optimal transition parameter, we find
that A is increasing in ¢, the level of product differentiation, and decreasing
in the number of firms, n. The other two competition parameters, cost of
entry, F, and market size, m do not enter directly in this expression but they
do alter n.

The level of profits is II; = % — F. Profits are decreasing in n and F
and increasing in m and t. Hence n must be decreasing in F' and increasing
in m.and ¢ However, the total effect of ¢ is positive given that n increases
less than proportionally with ¢. This is shown by multiplying n and ¢ by a
factor A > 1 in the expression for profits and computing the derivative of the
resulting expression with respect to A at A = 1, which gives —2% < 0. This
establishes the result.

13
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Hence the transition rate increases ¢ and m decreases with F. The intu-
ition behind these different effects of increases in product market competi-
tion is that changes in ¢, m and F' provoke firms’ willingness to decrease cost
through diverse mechanism. While decreases in the degree of product market
differentiation provoke decreases in the number of firms and increases in the
level of output by firm, increases in market size are followed by increases in
the number of firms and increases in the level of output by firm. Finally,
decreases in the cost of entry induce greater number of firms and less output
by firm. In order to know the overall effect of product competition on transi-
tions between type of contracts, one needs to know which of the competition
channels predominates. This reveals the necessity of performing an empirical
analysis.

5 The empirical approach

Each individual must be placed under any of the following conditions at
each point in time: Working under a fixed-term contract, working under a
permanent contract, unemployed, out of labor force and self-employed. I
am interested in how the type of contract signed is altered according to the
degree of product market competition. The probability that a particular type
of contract is signed highly depends on her previous state and the amount
of time the individual spent in the previous state. Therefore, I study how
transitions between labor contracts are affected by the level of competition
inside each type of industry by means of a duration model. Given that almost
all transitions to permanent employment occur from fixed-term employment,
I focus on transitions out of fixed-term employment. Table 5 shows the
number of workers that transit for fixed-term employment to any of the
other states in my sample.

My sample consists of those individuals that fulfilled six questionnaires,
reported being hired under a fixed-term contract in any of them and declared
not working or working in a manufacturing sector along the survey time.

Even though contracts may be signed and finished at any point in time, I
only observe contract duration at a monthly or yearly frequency. Hence, the
model explaining this data must be discrete due to the grouping of continuous
data. I redefined contract duration at the first interview to quarterly data
and then added a new quarter to the duration variable in the next interview
if the individual kept going in the same state, i.e., she is hired under the same

14



fixed-term contract in the subsequent interviews. Until the end of 1998, the
variable "duration of the contract until present time" is reported in months if
it is less than one year and in years otherwise. From 1999 on, this information
is directly reported in months. For those observations in months, I compute
easily the equivalent quarter duration. For those observations in years, I
assign them the number of quarters by multiplying the number of years by
four and using a realization of a uniform distribution to assign one, two or
three additional quarters with equal probability.

I make use of this quarterly data on state duration to estimate discrete
time competing risks duration models.

The explanatory variable of interest is the competition measure which
varies over time and industry sector.

Any of the traditional measures of competition (concentration measures,
those based on markups, etc.) are potentially endogenous in this setup. This
may be caused by reverse causality in the sense that industries promoting
workers at a certain rate may be more targeted by potential entrants that
consider the possibility of lowering costs and, consequently, prices by applying
a different contract policy. Additionally, some omitted variables may be
influencing both the contract and the competition measure simultaneously.
For instance, industries that use very complicated technology may need to
contract indefinitely workers with specific knowledge about the technology
while may have a lower degree of competition because the investment needed
to buy that technology constitutes a barrier to entry. Moreover, the Lerner
Index includes wages in its computation. Given that wages are higher for
permanent workers, endogeneity is more likely for this measure.

A change in the level of competition in a sector makes workers in that
sector change the degree of job security they are facing by both, provoking
more or less workers’ transitions among sectors and changing the propen-
sity of firms in that sector to offer more or less fixed-term versus permanent
contracts. Analogously to Guadalupe (2006), I apply three different strate-
gies that allow us to separate the effect of competition on type of contract
through employment change and through changes in the type of contracts
offered in that sector.

First, I assign to each individual the industry they worked in at the
beginning of the period and keep it constant throughout the time the worker
is included in the sample. This allows me to estimate the overall effect
of competition on the probability of transiting from one type of contract
to another regardless of whether a worker changed industry. Clearly, this
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approach is implicitly assuming that for an individual moving out of an
industry, the effect on the probability of transiting among types of contracts is
due to the level of competition in the industry of origin an not to the industry
change. For the transitions out of fixed-term contracts, this specification
defines five different states a worker can reach: another fixed-term contract,
permanent contract, unemployed, out of labor force and self-employment.
The variable of interest is the Lerner Index in the industry at which she had
her initial fixed-term contract.

Second, I assign each individual the industry they actually work at each
point in time. This strategy captures both, the effect of changes in the level
of competition inside an industry and industry changes on the probability of
contract transition. The destination states defined for transitions out of fixed-
term employment are another fixed-term employment in the same sector,
another fixed-term employment in a different sector, permanent contract,
permanent contract in a different sector, unemployed, out of labor forced
and self-employment. Hence, the coefficient for the competition variable in
the transitions to contracts in the same sector provide the effect of changes
in the level of competition inside an industry while the coefficient in the
transitions to contracts in a different sector provide the effect of a change
from an industry to another which usually imply distinct levels of competition
as well.

Third, I treat every individual changing sector of employment as if it
was a different individual. Therefore, the effect is estimated exclusively out
of those individuals remaining in the same industry. This measures how
changes in the level of competition inside an industry is affecting workers’
transition probabilities. For the transitions out of fixed-term contracts, this
specification is similar to the first one. It defines five different states a worker
can reach: another fixed-term contract, permanent contract, unemployed,
out of labor force and self-employment. The variable of interest is the Lerner
Index in the industry at which she works along the survey period. Individuals
changing industry are included in the sample but they are considered as
censored observations by the time they effectively move out of the initially
assigned industry. If the individual moves to another industry to work under
a fixed-term contract, she is included in the sample as if he was a different
worker.
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5.1 Econometric specification

In processes with continuous time or intrinsically discrete data, the overall
hazard is equal to the sum of the destination-specific hazards. However, with
grouped data this is not anymore the case and this complicates estimation.
It is necessary to make some assumption in order to identify this model.

I denote by T}, the observed censored duration variable. It measures the
amount of time hired under the same fixed-term contract for the observations
for which the transition is observed, or time until a censoring point is reached
for those whose transition is not observed.

C; otherwise

where T7; denotes the spell length for individual ¢ that ends up in state k
in the absence of censoring and Cj; is the censoring time measured from
the time origin for the spell. A particular observation may be censored for
exits into state k because there is no further information on the individual
(the survey time may be over) or because the individual moved to a state j
different from k.

Let define ¢;; be an state-specific indicator of lack of censoring, i.e. ¢;;, =
(T} < Cy). All individuals whose ¢;;, equals one are observed to transit into
state k and those whose ¢;;; is zero have exited to an state different from k
or they did not provide further information.

I define two additional variables, y;;; and w;j;. The first one is an indicator
variable such that y,;; = 1(7; =t), t = 2,3,... which takes the value one if
the observed censored duration for individual ¢ working in industry j equals
t and zero otherwise. This is, for a stayer, this variable takes the value zero
for all periods while for exiters, it equals zero for all periods except for the
exit one. Additionally, w;;; = 1(T; > t) is equal to one for the exit period
and all the periods after the exit. Let write the hazard function in terms of
these two variables:

hij<t7xi(t)7 Zj?”(t)a’Yt) = Pr(yfjt = 1|wit =1, mi(t)’ 255 U(t)77t>

where the subindexes ¢, j and t refer to individual working industry and
time, respectively, and the superindex k refers to one particular state, z;(t)
contains a vector of individual characteristics that may change over time
(age, age squared, male, married, household head, education level, province
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of residence and potential experience), z; is a vector of industry dummies,
v(t) denotes some macroeconomic variables changing over time (gross do-
mestic product, unemployment rate, temporary rate and interest rate) and
7, is a vector of time (year and quarter) dummies. Given that some empiri-
cal studies (see Kluger, Jimeno and Hernanz, 2002) find a positive although
rather small effect of the 1997 reform on the hiring of workers on an indef-
inite basis I include a dummy for the periods after the introduction of this
reform. Time dependence is modelled as piecewise constant, i.e., groups of
four months are assumed to have the same hazard rate, but the hazard rate
differs between these groups. This is done in practise by including dummies
for time under a fixed-term contract by quarters.’

I assume a particular form for the destination-specific hazards. The dis-
crete time hazard for exit at time ¢ to destination k£ is:

exp (0, X)

K
1+ > exp(6,X)
k=1

he(t) =

where 0, X = ~, + 2,8, + 2i0), + vipy, and K stands for the total number
of possible destinations. While the hazard function for staying in the initial
state a at time k is:

1

ha(t) =

K
1+ > exp(@}cX)
=1

The likelihood contribution for the individual with spell length 7 can be
written:

6Given that panel data is available, one could have included unobserved fixed-effects
into the estimation in order to account for unobserved, invariant over time individual
characteristics like good appearance, charm, etc. However, estimation with fixed-effects
requires there to be individual within-time variation in the rest of explanatory variables
included in the analysis, and observations with no withing time variation are dropped from
the estimation. In this particular case, variables like education or gender do not vary along
the time dimension and if one uses fixed-effects, this may provoke loosing the majority of
the sample.

Additionally, no term reflecting unobserved heterogeneity with a Gamma mixture dis-
tribution is included given that my sample is not random but selected according to age
and working sector.
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K exp(6, X)
L=1] Pk

k=1

K ’
14 3 exp(6),X)
k=1

Cik
X

K !’
1+ > exp(6),X)
k=1

1

T—1
< 11

t=1

1

K ’
14 3 exp(6),X)
k=1

which can be expressed in logarithmic terms and results in:

|

N T;—1 T
Li = > [ew Y _{log[l — hi(t)] +log hix(T:)} + (1 — cix) Y log[1 — hi(t)]]
i=1 t=1 t=1
T;—1 ’
Cik Z 10g I;, + log %
Z t=1 1+k2_:1 exp(6, X) 1+kz—:1 exp (0, X)
+(1 — Cz‘k) log A
t=1 1+ > exp(G;X)

L k=1 .

However, as Allison (1982) pointed out, this likelihood has the same form
as the likelihood for a standard multinomial Logit model applied to reorga-
nized data.

Note that one can also derive the same estimator by assuming a extreme
value type I distribution for the errors in the equation explaining the under-
lying continuous dependent variable’.

This approach has the caveat that it is not possible to relate this model
to an underlying process in continuos time®. On the other hand, estimation

"Let define yf;, = 1 <= g5, = max{g};, 7j;» -, Uiy} where K is the number of states.
In notational terms,

T = Yo+ TiBy + 250k + vipy, + €5y = 0, X + i

is the equation explaining the underlying continuous variable where 5fjt follow a extreme
vale type I distribution with mode 0 and mean equal to 0.577. The log-likelihood function
that allows for the estimation of these parameters is exactly the one shown above.

8In order to relate duration models with grouped data to continuous time models, the
most commonly used assumptions are: First, transitions can only occur at the boundaries
of the intervals. Second, destination-specific density functions are constant within each
interval, and third, destination-specific hazard rates are constant within each interval.
Fourth, the hazard rate takes a particular proportional hazard form and finally, the log of
the integrated hazard changes linearly over the interval. Some of these assumptions are
really inadequate for the case of study.
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by means of the Generalized Method of Moments is computationally easy
which is particularly useful in models with discrete time. This reveals to be
determinant for the instrumental variable estimation.

The Maximum Likelihood estimate sets the score of the log-likelihood
function to zero:

K-1
hig(1 = ki) — 2252 hichij

aL K hip(1 — hy KD hijhag K :
o= 3 [ O S b () 37y 2 xi
k=1

K
90, [ Ti=a hik =1 ij 1= hik

Hence, our moment conditions are the K conditions that result from
equalizing the previous expression to 0.

The weighting matrix used for estimation is the inverse of the spectral
density matrix. This is formed by K? blocks with dimension Lz L where L
is the number of explanatory variables in the model. Each block has in the
diagonal elements with the form:

oL
062

while the out-diagonal elements can be expressed as:

1
== (a1 = ha)) Xi X,
=1

0*L
00,00

Then, my GMM estimator minimizes:

Min (LN [ 6L \ ' (0L
S} (8@) (8@'8@) <8@>

where O is the vector formed by all 8, for k=1, ..., K.

Using a multinomial Logit structure allows me to apply instrumental
variables by means of a Generalized Method of Moments procedure. Instru-
menting may be quite cumbersome under any of the assumptions proposed
in the literature for discrete multi-risk models while through a GMM esti-

mation, it is relatively simple. The moment conditions are transformed as
follows:

I
=D (hahi) X:X;
=1

K—1
hig (L = hig) = 3257 hikhij

I K K—1 K

hik (1 — hig) hijhig i £k
PR Bl e (e op iz Zi=o
=1k E=1

i 1=K | hik
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for a suitable vector Z; containing all exogenous controls plus some suit-
able instruments. The spectral density matrix is defined according to the
new moment conditions. It has K? blocks whose diagonal elements are:

O%L
002

while the corresponding out-diagonal elements are:

I
== (ha(l = h))Z:Z;
=1

%L ! ,
960,00, ; K

5.2 Instrumental variable approach

In order to account for the potential endogeneity of any competition measure
in my empirical specification, I provide an instrumental variable estimation. I
instrument the Lerner Index by means of the Regulatory Impact (RI) measure
published by the OECD. The RI indicator measures the potential costs of
the anti-competitive regulation in non-manufacturing sectors on sectors of
the economy that use the output of these sectors as intermediate inputs in
the production process.

The reasoning underlying the choice of this instrument is that changes
in regulation on non-manufacturing products affect the price and quality of
these products that are used as intermediate inputs in the manufacturing sec-
tor. This has some impact in the manufacturing sector by altering the costs
of entry for new firms that want to use those services, the extent to which
existing firms outsource these services, the allocation of resources between
firms and ultimately, the score of the associated productivity improvements.

The RI indicator is calculated for 39 sectors in 21 OECD countries over
the period 1975 to 2003. It is computed in four steps:

1. The basic information is coded into quantitative scores from 0 to 6 that
are increasing in restrictions to competition.

2. These basic scores are weighted and aggregated into low-level indicators
that cover specific areas of regulation, namely, state control, barriers to
entry, involvement in business operations and, in some cases, market
structure.

21



3. These low-level indicators are aggregated into an overall indicator of
regulation of the sector. In particular, the three sectorial indicators
that form the RI indicator are: The energy, transport and communi-
cation regulation (ETCR indicator), the retail distribution and some
business services regulation (RBSR indicator), and an indicator of anti-
competitive regulation on the finance sector.

The way in which the basic scores and the low-level indicators are aggre-
gated implies certain degree of discretion and depends on how many regula-
tory data is available in each sector. For further information on this issue,
see Conway and Nicoletti (2006).

4. The construction of the RI indicator takes into account that the "knock-
on" effects of non-manufacturing regulation on the rest of sectors of the
economy are a reflection of, on one side, the extent of anti-competitive
regulation in non-manufacturing sectors as captured by the three secto-
rial indicators mentioned above and, on the other side, the importance
of these sectors as suppliers of intermediate inputs for each industry.
The influence of these two factors is combined according to the formula:

RIy =Y NMRj - wy, 0<wy <1
J

where the variable NM R;; is an indicator of anti-competitive regulation in
non-manufacturing sector j at time ¢ and the weight wj;, is the total input re-
quirement of sector k for intermediate inputs from non-manufacturing sector
J. To provide some evidence on what provides variation in the Regulatory
Impact index across industries and time, table 6 shows the variances of the
subindicators and weights by industry.

One key advantage of the RI indicator is that the information summarized
by it, is "objective" as opposed to survey-based and therefore, there is no
subjectivity bias associated to it. Additionally, as it is based on legislation,
this indicator can be held to be more exogenous to performance than tradi-
tional indicators of the degree of competition, such as concentration indexes
and markups. Exogeneity is guaranteed by the fact that the weights used
in constructing the RI are fixed along time, hence they are not reflecting
changes in the input utilization due to changes in labor contracts.
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The RI indicator constitutes a good instrument for the Lerner Index in
this context. They are very correlated (see table 7 for the first stage re-
gression). This is partially caused by: The fact that in Spain, between 50%
and 80% of the output of the finance, electricity and post and telecoms sec-
tors is destined to be used as intermediate inputs in the production process.
Besides, the impact of anti-competitive non-manufacturing regulation is par-
ticularly high in this country (together with other Euro-area countries and
Japan) where those services are not usually imported and then, national in-
dustries become dependent on the non-manufacturing sector degree of compe-
tition. Moreover, all the regulation indexes that form the RI index have been
proven to be highly correlated with the level of anti-competitive regulation
economy-wide. Additionally, this instrument fulfills the exclusion restric-
tion. Given that anti-competitive regulation in non-manufacturing sectors
is altering mainly the cost structure of the manufacturing sector, it is hard
to come out with a channel through which anti-competitive regulation in
non-manufacturing sectors may be affecting contracts of employers working
in manufacturing sectors other than these sectors markups as measured by
the Lerner Index.

All the information on the Regulatory Impact Indicator is been obtained
from Conway and Nicoletti (2006).

5.3 The European SMP: 1986-1992

The Single European Act signed in 1986 intended to progressively establish
the internal market of goods, services, capital and labor in the European
Union over a period expiring on 31 December 1992. Some measures were de-
signed to gradually achieve this. They were implemented from 1986 to 1992.
Hence, during that period, Spanish firms were in a increasingly competitive
environment.

The quantitative restrictions existent since 1960 were eliminated, even
though many of the imports were already liberalized previous to the Spanish
entry in the European Union. The VAT was introduced in 1986 to substi-
tute previous taxes used as non-tariff trade restrictions. The general level of
tariff decreased through two channels: First, the progressive elimination of
the tariffs with respect to European Union members and second, the adap-
tation to the general tariff system agreed at the European Union level which
represented much lower tariffs than the ones applied by Spain before. The
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timing of the reductions was as follows:

Date %
March 1986 10
January 1987 | 12.5
January 1988 | 15
January 1989 | 15
January 1990 | 12.5
January 1991 | 12.5
January 1992 | 12.5
January 1993 | 10

The papers by Vinas et al. (1979), De la Dehesa, Ruiz and Torres (1991)
and Canada and Carmena (1989 and 1991) show that the levels of nominal
protection in Spain displayed a pattern similar to the rest of industrialized
economies. In particular, the degree of protection increased as the prod-
ucts became more and more elaborated. Hence, raw materials were lowly
covered up, intermediate goods were more protected as they required elab-
oration, equipment goods followed and finally, consumption goods were the
most guarded. According to Canada and Carmena (1991), in 1985 the most
protected industries were those of automobile, together with other traditional
industries, like shoe and textile. In the subgroup of intermediate goods, agri-
cultural and industrial machines, electric and electronic devices were on the
top of the ranking of protection, raw materials presented a really low level
of coverage, and so did alimentary goods.

According to regions, the degree of trade regulation was much higher with
respect to products originated in the European Union precisely because those
were equipment and consumption goods, the ones in the higher positions in
the ranking of protection. According to Canada and Carmena (1991) the
coefficient of global protection with respect to the European Union is 19.93%,
which is very high, specially if compared with the correspondent coefficients
with respect to the OECD countries (12.76%), and with respect to the rest
of the world, 2.53%. Hence, after the process was completed, the majority
of the previous effective barriers to trade were setup to zero.

The Spanish entry in the European Union implied an important challenge
for the manufacturing sectors which got involved in greater competition, as-
sociated with the progressive tariff reduction plus the elimination of quotas
and contingents over imports. In these circumstances, competition affected
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not only the export activity but also the whole industrial sector. Commer-
cial goods producers needed to model their price increases according to the
conditions of the international market, in order not to be displaced by for-
eign producers. Therefore, cost rigidity implied a reduction in profitability
in non-protected sectors with respect to the protected sectors in the econ-
omy and the European manufacturing sector. Therefore, fixed-contracts may
have offered an opportunity to lower production costs.

To exploit the exogenous variation in competition generated by the intro-
duction of the Single Market Program, I make use of the fact that different
industries had different levels of effective rate of protection before the imple-
mentation together with the fact that this level evolved proportionally over
time. My variable of interest is the interaction of the initial level of effective
protection obtained from Cafada and Carmena (1991) (see table 8) with the
remaining proportion of tariffs in each year according to the table displayed
above’. The fact that my key variable is continuous allows for a richer iden-
tification than the one in cases in which the Single Market Program influence
is measured through a dummy variable as in Guadalupe (2006) or Griffith
(2001). This last paper shows that the SMP led to a decrease in the Lerner
Index in industries that were ex ante expected to be affected by the Single
Market Program. This allows us to assert that the Single Market Program
operates significantly in the predicted direction.

The effective rate of protection as computed by Canada and Carmena
(1991) has the advantage of taking into account, not only the level of tariff
protection in the corresponding industry but also the protection of the prod-
ucts it uses as intermediate inputs for production, as final consumption or as
investment. Industries are defined following the CNE-85 classification at the
2-digits level. Input-output tables are used to assess the proportion of each
product in the production process of each sector. The formula effectively
used to compute the effective rate of protection is the following;:

!

Uj

ej:

where U;- represents the value added by output unit in industry j when
tariffs are present both in the final and intermediate products and v; is the

9This implies that the values of the effective rate of protection for each year are mul-
tiplied by the corresponding factor: 0.775 in 1987, 0.635 in 1988, 0.475 in 1989, 0.35 in
1990, 0.225 in 1991 and 0.1 in 1992.
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value added by output unit in industry j in the absence of tariffs. Hence the
difference between v; and the one computed by more simplistic procedures
is that it incorporates the effect of tariffs on prices of production inputs,
consumption goods and investment goods. This effective rate of protection
is usually higher than the nominal rate of protection. This is because the
protection on inputs is often used as a way to reinforce sectors’ protection.

The sample for the quasi-experimental estimation is formed by workers
who, in the period of implementation, are in a sector for which the experiment
variable, i.e., level of effective protection in a given year, is non-missing.

In order to assess whether those industries that faced a less competitive
environment or similarly, those facing a lower degree of effective protection
were more likely to hire workers under permanent or fixed-term contracts, I
estimate discrete multi-risk duration models as described in the econometric
specification subsection but including my experimental variable instead of
the Lerner Index.

To interpret the estimated coefficients as causal parameters it is necessary
that the application of the SMP is exogenous to type of labor contract and
that it has no other indirect effect on type of labor contract apart from its
effect through the subsequent increase in competition. Exogeneity can be
argued by highlighting the scarce influence of a sole country like Spain in
the negotiations that took place at a European level. With respect to the
channel through which an exogenous increase in external product market
competition could affect type of contracts, one must acknowledge that Spain
was facing a high unemployment rate at that time and hence the decision
to hire workers under one type of contract was taken by firms which faced a
changing competitive environment. These firms, acting as profit maximizers,
were presumably taking into account the increase in competition provoked
by the introduction of the SMP when deciding the type of contracts to offer.
Hence, the identification variation is based on those changes in the level of
product market competition that differed among industries.

6 Data

My main source of data is the Spanish Labor Force Survey. This survey
is collected continuously on a quarterly frequency. It has been carried out
by the Spanish Statistic Institute since 1964. The sample unit is the family
and its main objective is to obtain data on individuals in relation with their
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labor market status. It intends to be representative of the whole Spanish
population. The initial sample size is 65000 families by quarter. However, in
practice, this is reduced to 60000 effectively interviewed families that com-
prise approximately 180000 people. Since the second quarter of 1987, the
survey has a panel structure. Each family is interviewed by a maximum of
six consecutive quarters. Workers are asked about the type of labor con-
tract they have and the uncompleted duration of this contract among many
other personal and job characteristics. Unemployed and out of labor force
population report their time in their actual status and information on their
previous employment. In my regressions, I include age, marital status, house-
hold head, male, education, province of residence and activity of the firm as
regressors while the endogenous variable is constructed combining type of
contract and duration of the contract. Temporary rates are also computed
out of this database.

Unfortunately, the Spanish Labor Force Survey does not supply any con-
tract identifier. This forces me to trust in self-reported uncompleted duration
and type of contract variables to be able to identify a transition between two
contracts. Therefore, a contract is considered to end if the reported type of
contract is different from the previous one or if there is a drop in the un-
completed duration of the contract. Accordingly, I construct the duration
variable by using the measure of uncompleted duration in the first interview
and adding one quarter by interview if the type of contract is the same and
there is no drop in the uncompleted duration. This solution was already
adopted by Giiell and Petrongolo (2003).

An additional difficulty that is encountered when dealing with duration
models using this data is that until 1998 uncompleted duration is reported
in months whenever contract duration was lower than a year and in years
otherwise. This is corrected in 1999 and since then, all durations are reported
in months. However, for the previous years one must deal with the issue of
aggregating data in months and years into an homogenous measure.

It appears to be some measurement error in the reported duration because
some fixed-term contracts exceed the legal limit for fixed-term contract du-
ration of three years (see the Appendix for further institutional details). I
treat these observations as censored at the legal limit.

The data on product market competition is obtained from many different
sources.

The Herfindahl Index used here for descriptive purposes arises from the
Central Enterprise Directory. This is a unique information system that sam-
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ples all Spanish firms and their local units located in the Spanish territory. It
provides information on the distribution of firms according to their number
of employees coded in intervals by sector of activity since 1999. Due to this,
the Herfindahl index is computed inaccurately.

The computation of the Lerner Index is done combing two variables con-
tained in the Industrial Enterprise Survey. This structural survey contains
information on firms whose main activity has an industrial nature and are
located in the Spanish territory. It provides information on a wide variety
of items including production rents and costs which are used to compute the
Lerner Index.

The OECD Dataset supplies the Regulatory Impact variable used as an
instrument for the Lerner Index. The OECD has developed a range of in-
dicators of product market regulation at both the economy-wide and sec-
torial levels. These indicators measure the extent to which policy settings
promote or inhibit competition in areas of the product market where com-
petition is viable. These indicators are combined to compute the Regulation
Impact (RI) indicators that measure the ‘knock-on’ effects of regulation in
non-manufacturing sectors on the different sectors of the economy. These
indicators have been estimated over the period 1975 to 2003 for 36 sectors in
21 OECD countries. As it was already mentioned before, the main character-
istic of this data source is that is built on objective data instead of reported
information.

Additionally, a paper by Canada and Carmena (1991) explains deeply
how they compute an indicator of the effective rate of protection by sector
previous to the Spanish entry in the European Single Market Program. This
variation together with the time implementation of the tariffs reduction is
used to perform a quasi-experiment.

Finally, some macroeconomic controls, namely, Gross Domestic Product,
Unemployment Rate and Interest Rate are obtained from the Statistical An-
nex of European Economy elaborated by Eurostat by combining information
originated from the Eurostat, national publications and the OECD.

7 Empirical Results
Table 9 displays the empirical results for the three specifications including the

Lerner Index as explanatory variable. Additionally, complementary specifi-
cations adding the interactions of the Lerner Index with education levels are
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included. This responds to the intuition provided in the model that changes
in competition may affect workers according to their ability. Specifications
(a), (b) and (c) corresponds to the sector assigning rules explained in the
Econometric Specification section. In this chart almost no coefficient is sig-
nificant. Exceptions to this rule are the coefficients that show a increase in
the likelihood of becoming permanent when competition declines inside an
industry and a decrease in the probability of moving to unemployment when
competition decreases inside an industry, as shown in specification (b). Also
specification (c) coincides in significance and interpretation in the negative
relationship between unemployment and less competitive environments.

The comparison of tables 9 and 10 provides some intuition on the neces-
sity of accounting for the potential endogeneity of the Lerner Index in this
context. Here coefficients show the same pattern in all three specifications.
A decrease in competition provokes decreases in the likelihood of renew-
ing fixed-term contracts, becoming unemployed, going out of labor force or
becoming self-employed, while it implies an increase in the probability of be-
coming a permanent worker. Specifications (a) and (b) show that the effect
on the type of labor contract workers have gets lower the higher is the edu-
cation level of the worker. That is, a decrease in competition makes workers
less likely renewing their temporary contracts as they are less educated and
more likely getting a permanent contract the more educated they are. Fi-
nally, the coefficient for getting a permanent contract in another industry is
negative in specification (b). This is intuitive if one takes into account that
less competitiveness implies more likelihood of getting permanent and even
more for educated workers. Hence, workers moving to other industries may
be usually not so good to achieve permanent positions.

Finally, table 11 shows the coefficients resulting from the SMP quasi-
experiment. Here, magnitudes are much smaller but more significant. Two
contradictions appear when comparing this results with previous ones. The
coefficients for the probability of renewing a fixed-term contract and getting
unemployed are positive. When comparing the probabilities of transiting
among types of contracts the coefficient for getting a permanent position
is still greater than the one for the influence of competition on fixed-term
employment. These results are puzzling. One explanation for this finding
is that there may be structural differences between the pre-1992 when the
total temporary rate was increase and post-1992 period when the temporary
rate was already stable. Another fact that could shed light on this is the
possibility that highly protected industries were anticipating their decrease
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in protection and then were acting already as competitive industries.

8 Conclusion

This paper contributes to the literature on the effect of product market com-
petition on labor outcomes by introducing a new outcome of study. Type
of labor contract is considered a good indicator of job instability in Europe
and is proven to be influenced by the level of product market competition.
Therefore, the increase in the level of product competition world wide may
contribute to explain the increment in the level of job instability as deter-
mined by the legal status of workers’ contracts.

In order to address this topic, a new theoretical model is proposed. It
relates the product and labor markets through the cost structure of the firms.
Permanent and fixed-term workers affect production costs differently. Due to
this, the firm will decide on workers’ transitions between types of contracts
taking into account the level of competition it is facing.

Competition in my model is measured through three parameters, namely,
entry cost, market size and product substitutability. This is the same strategy
applied in Raith (2003). Results show that while increases in the level of
competition motivated by increases in product substitutability make workers
more likely holding fixed-term contracts, increases in the level of competition
through increases in market size and decreases in the cost of entry in the
market provoke more workers transiting to permanent employment. Given
the ambiguity of this result, it is necessary to apply an empirical strategy to
estimate the overall effect of increases in product market competition on job
instability.

I use data from the Spanish Labor Force Survey in combination with
several Spanish industry level surveys to estimate a discrete time duration
model with competing risks. In particular, I define five different states for
workers: Permanent employment, fixed-term employment, self-employment,
unemployment and out of labor force and study how different measures of
competition affect the transitions from fixed-term contracts to any them. I
measure the level of competition by the Lerner Index. This index proxies
competition in the product market by reflecting the level of rent extrac-
tion in an industry. However, the Lerner Index may be endogenous in this
setup. To account for the potential endogeneity of the Lerner Index, I pro-
pose two different specifications, an instrumental variable approach and a

30



quasi-experiment.

The instrumental variable approach is performed by instrumenting the
Lerner Index by the Regulatory Impact indicator provided by the OECD.
The Regulatory Impact indicator measures the impact of anti-competition
regulation in the non-manufacturing industries on sectors of the economy
that use these products as intermediate inputs.

Additionally, a quasi-experiment is performed using the Single Market
Program as an exogenous increase in competition in all industries. The
necessary variation between industries is given by the distinct levels of tariff
barriers previous to the Spanish entry in the European Union.

Empirical results show that increases in the level of competition decrease
the likelihood of holding permanent contracts for all workers. However, this
effect is not homogeneous by education groups. It tends to be higher for the
more educated workers.
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Tables

Table 1: Proportion of fixed-term contacts over total
employment

1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Belgium 93 |92 (80 |77 |78 |85 |89 |85 |85
Czech Republic | 6.1 69 |77 |76 |72 |82 |90 |81 |82 |84
Denmark 88 198 190 |81 89 |89 198 |91 9.1
Germany 13.9 | 141 | 144
Estonia 25 |25 |27 [22 |22 |21 |36 |14
Greece 12.1 | 11.0 | 11.9 | 13.1 | 10.6 | 10.1 | 11.2 | 114 | 9.5 | 10.3
Spain 33.3 | 32.6 | 31.8 | 32 31.8 | 31.2 | 31.6 | 31.9 | 33.3 | 32.0
France 13.8 | 139 | 154 | 14.9 | 14.1 [ 134 | 129 | 13.3 | 134 | 13.6
[reland 5.6 | 4.6 |47 |48 |43 |43 2.8 |25
Italy 77 189 (94 |94 |90 |91 10.8 | 11.7 | 12.7 | 12.6
Cyprus 12.7 | 124 | 11.6
Latvia 156 | 122 | 106 |86 | 7.7 |44
Lithuania 6.2 |60 [6.2 |55 |44 |37
| Luxembourg 3.1 |48 |53 |61 |6.7
Hungary 55 |61 |70 |68 |66 |60 |[6.1 |58 |6.7
Malta 44 |37 |24 |54 |37 |43
Netherlands 129 {139 | 13.9 | 14.0 | 14.1 | 149 | 15.8 | 17.3
Austria 78 |79 (79 |81 |74 |72 |95 |87 |91 |88
Poland 4.8 |52 100 | 134 |17.2 | 20.3 | 19.1 | 19.2 | 21.5
Portugal 16.4 | 18 19.5 | 19.2 | 21.5 | 20.9 | 20.3 | 19.1 | 19.2 | 21.5
Slovenia 10.6 | 129 | 123 | 13.2 | 13.0 | 16.0 | 16.9 | 16.6 | 17.8
Slovakia 41 |34 |37 |37 |42 |36 |46 |48 |44 |53
Finland 154 | 155 | 14.0 | 14.4 | 13.6 | 145 | 13.7 | 14.3 | 144 | 14.2
Sweden 14.5 | 13.7 | 14.1 | 13.8 | 14.5 | 15.3 | 16.4
United Kingdom 69 |68 [63 |61 |60 |58 |56 |58
UE-25 139 | 14.3 | 14.7
UE-15 13.8 | 14.2 | 144

Data provided by OECD Data in Focus. Blanks are combinations of country and year

for which there exists no data.
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Table 2: Sample’s description

Permanent Temporary Out of labor
Unemployed
employment employment force
Age 30.660 29.152 29.128 29.098
(10.083) (10.013) (9.91) (11.577)
Married 0.419 0.376 0.345 0.375
(0.493) (0.484) (0.475) (0.484)
0.312 0.262 0.216 0.125
Household head | ) (0.44) (0.412) (0.33)
Male 0.716 0.697 0.637 0.549
(0.451) (0.46) (0.481) (0.498)
Dropouts 0.26 0.266 0.29 0.296
(0.439) (0.442) (0.454) (0.457)

: 0.661 0.674 0.67 0.655
High-Shool (0.474) (0.469) (0.47) (0.476)
University 0.079 0.06 0.04 0.049

(0.269) (0.237) (0.195) (0.217)
Lerner Tndex 0.072 0.069 0.069 0.07
(0.037) (0.038) (0.039) (0.033)

This data corresponds to the Spanish Labor Force Survey containing individuals that

entered the survey between 1993 and the first quarter of 2001.

Table 3: Correlation between Herfindahl Index and Pro-
portion of fixed-term over total employment

Correlation
1999 | -0.1319
2000 | -0.1301
2001 | -0.1220

The Herfindahl Index is computed using data from the Spanish Central Enterprise

Directory. The proportion of fixed-term over total employment is obtained by combining

data from the Spanish Labor Force Survey.
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Table 4: Correlation between Lerner Index and Propor-
tion of fixed-term over total employment

Correlation

1993 | -0.0696
1994 | -0.2427
1995 | -0.3228
1996 | 0.0874

1997 | -0.0258
1998 | 0.1881

1999 | -0.0407
2000 | -0.2246
2001 | 0.1605

The Lerner Index is constructed using data on rents and costs appearing in the Spa-

nis Industrial Enterprise Survey. The proportion of fixed-term over total employment is

obtained by combining data from the Spanish Labor Force Survey.

Table 5: Quarterly transitions out of temporary em-

ployment

Labor state in quarter t+1:

Temporary contract in quarter t

Same temporary contract 37,224
New temporary contract in the same industry 5,277
New temporary contract in a different industry 356
Permanent contract in the same industry 1,398
Permanent contract in a different industry 38
Unemployed 2,264
Out of labor force 920
Self-Employment!? 112

The total number of individuals in my sample is 47,999. This data corresponds to the

Spanish Labor Force Survey containing individuals that entered the survey between 1993

and the first quarter of 2001.

10This collective is formed by entrepeneurs, people helping in family business, etc.
Therefore, these individuals are neither unemployed, out of labor force nor holding a

contract.
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Table 6: Variances of Regulatory Index’ components

’ Sector \ Weights \ Index ‘
Post and telecommunications 0,0006 0,528
Electricity, gas and water 0,002 0,95
Transport and Storage 0,007 1,217
Wholesale and retail trade 0,004 0,006
Renting of M&E and other business activities | 0,002 0,183
Finance 0,002 0

Total Variance of the RI=0,019

This figures reflect variances for the different components of the Regulatory Impact
Indicator. Data on weights proceeds from the Input-Output harmonized OECD Database.
Data on Indexes comes from the OECD indicators of Product Market Regulation.

Table 7: First Stage of the Instrumental Variable Esti-
mation

LI LI*HS LI*U
RI 0.151%*** -0.245%** -0.099***
(0.008) (0.011) (0.006)
-0.006** 0.577*** 0.007***

S
RIFHS | 0 003) | (0.000) (0.002)
-0.006 0.066*** 0.507***

*
RIFU L 0.004) | (0.005) (0.003)
R? 0.9046 0.8769 0.8643

These values reflect the coefficients for the first stage estimations of the potentially
endogenous variables: Lerner Index (LI), Lerner Index by High School Graduate (LI*HS),
and Lerner Index by University Degree (LI*U) over the instruments: Regulation Impact
(RI), Regulation Impact by High School Degree (RI*HS) and Regulation Impact by Uni-
versity Degree (RI*U). The last row reflects the magnitudes of the R-squared in each of
the three regressions.
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Table 8: Effective rate of protection

SECTOR ERP

Food Products,beveradges and tobacco 0.1795432
Textiles, textiles products, leather & footwear 0.1646423
Wood except furniture 0.1954202
Pulp, Paper, paper products, printing & publishing 0.1771395
Coke, refined petroleum products 0.1816283
Chemicals 0.1983009
Rubber and plastics products 0.1713488
Other non-metallic mineral products 0.2118429
Basic metals and fabricated metal products 0.2051306
Fabricated metal products, except machinery and equipment | 0.1885403
Machinery and equipment, n.e.c. 0.1720299
Office, accounting and computing machinery 0.1698343
Electrical machinery and apparatus, nec 0.1722945
Radio, television and communication equipment 0.1641019
Medical, precision & optical instruments, watches and clocks | 0.1569504
Motor vehicles 0.177416

Other transport equipment 0.149771

Furniture; recycling 0.1868645
Electricity, gas and water supply [4] 0.5787984
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(a): Each individual is assigned the sector she is working in at the beginning of the
period. The number of observations is 47872.

(b): Each individual is assigned the sector she is actually working in at each period.
The number of observations is 47922.

(c): Each individual is considered as a different one as far as she moves sector. The
number of observations is 51225.

(1): New temporary contract in the same industry

2): New temporary contract in a different industry

w

Permanent contract in the same industry
Permanent contract in a different industry

5): Unemployed

(=)
NN NSNS NN

Out of labor force

(2):
(3):
(4):
(5):
(6):
(7): Self-employment

LI: Lerner Index. LI*HS: Lerner Index by High School Degree. LI*U: Lerner Index
by University Degree.

The coefficients starred *, ** and *** are significative at the 1%, 5% and 10% respec-
tively.

Coefficients for the Lerner Index and its interactions with the education level in the
specification for the transitions from a Temporary Contract to every other state. Individual
data comes from the Spanish Labor Force Survey and the values of the Lerner Index are
obtained from the Industrial Enterprise Survey. Individuals included in the sample were
those that had ever reported having a Temporary Contract, filled in six interviews and

report working in industrial sectors.
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(a): Each individual is assigned the sector she is working in at the beginning of the
period. The number of observations is 47872.

(b): Each individual is assigned the sector she is actually working in at each period.
The number of observations is 47922.

(c): Each individual is considered as a different one as far as she moves sector. The
number of observations is 51225.

(1): New temporary contract in the same industry

2): New temporary contract in a different industry

w

Permanent contract in the same industry
Permanent contract in a different industry

5): Unemployed

(=)
NN NSNS NN

Out of labor force

(2):
(3):
(4):
(5):
(6):
(7): Self-employment

LI: Lerner Index. LI*HS: Lerner Index by High School Degree. LI*U: Lerner Index
by University Degree.

The coefficients starred *, ** and *** are significative at the 1%, 5% and 10% respec-
tively.

Coefficients for the Lerner Index and its interactions with education levels in the
instrumental variable specification for the transition from a Temporary Contract to each
other state. The instrument in use is the Regulatory Impact Indicator provided by the
OECD. Individual data comes from the Spanish Labor Force Survey and the values of the
Lerner Index are obtained from the Industrial Enterprise Survey. Individuals included in
the sample were those that had ever reported having a Temporary Contract, filled in six

interviews and report working in industrial sectors.
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(a): Each individual is assigned the sector she is working in at the beginning of the
period. The number of observations is 62690.

(b): Each individual is assigned the sector she is actually working in at each period.
The number of observations is 62619.

(c): Each individual is considered as a different one as far as she moves sector. The
number of observations is 66970.

(1): New temporary contract in the same industry

2): New temporary contract in a different industry

w

Permanent contract in the same industry
Permanent contract in a different industry

5): Unemployed

(=)
NN NSNS NN

Out of labor force

(2):
(3):
(4):
(5):
(6):
(7): Self-employment

LI: Lerner Index. LI*HS: Lerner Index by High School Degree. LI*U: Lerner Index
by University Degree.

The coefficients starred *, ** and *** are significative at the 1%, 5% and 10% respec-
tively.

Coefficients for the Lerner Index and its interactions with the level of education in
the experimental specification for the transition from a Temporary Contract to each other
state. Individual data comes from the Spanish Labor Force Survey and the level of pro-
tection is obtained from Canada and Carmena (1991) and the proportion of tariff barriers
standing at each quarter according to the Single Market Program. Individuals included in
the sample were those that had ever reported having a Temporary Contract, filled in six

interviews and report working in industrial sectors.
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Figure 1: Share of persons with fixed term contracts
over total employment in Spain
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Figure 2: Evolution of the Temporary Rate over time
for the five most and the five least concentrated indus-
tries
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These graphs are constructed using data from the Spanish Labor Force Survey. The
five figures displayed at the top correspond to the five most concentrated Spanish industries
according to the Herfindahl Index while the five figures at the botton show the temporary

rate pattern for the five least concentrated Spanish industries.
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Appendix: The Spanish institutional frame-
work

Spanish legislation on labor contracts is contained in the Workers’ Statute
of 1980. It established that labor contracts had an indefinite duration. How-
ever, it allowed the use of temporary contracts in some restrictive cases, i.e.,
seasonal jobs, temporary substitution of permanent workers, jobs taken by
first job seekers or to fulfill positions created to face sudden increases in
demand.

In the mid-80s, Spanish unemployed were about 20% of Spanish Labor
Force. The Worker’s Statute included the possibility for the government to
use temporary contracts to promote employment. The government decided to
take advantage of this opportunity. The Law of 1984 removed any restriction
in the use of temporary contracts. As a result of this reform, the proportion
of employees under temporary contracts increased from 10% to over 30% in
the early 1990’s.

Temporary contracts have negligible firing costs. These contracts can be
signed for a period between a minimum of six months and a maximum of three
years. After three years, an up or out clause applies. Workers’ contracts can
not be renewed and they must be either fired or offered a permanent contract
by his current employer. In the case in which the worker is fired, no other
employee can be hired for the same job.

The intensive expansion of fixed-term contracts made apparent the exis-
tence of a segmented labor market where some workers where jumping be-
tween temporary contracts with bad salary and bad amenities while others
enjoyed better working conditions on a indefinite basis. This phenomenon
was called dualism of the labor market. Authorities’ reaction was to pro-
mote the 1992, 1994 and 1997 Laws. These new Laws progressively modified
the Worker’s Statute. The 1992 Law increased the minimum duration of a
fixed-term contract from three to six month. The 1994 Reform restricted
the applicability of general fixed-term contracts and introduced incentives
to firms for their renewals. It improved renewal prospects for women, the
youth and for the less-skilled. Targeted subsidies were promoted to enhance
transition to permanent employment. Finally, the 1997 Reform introduced
a new Permanent Contract with lower firing costs. According to Giiell and
Petrongolo (2003) only the 1994 Law proved to be effective.
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