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Abstract

In this paper I study the effect of employment protection rules on
firm productivity using micro data on Swedish firms. A reform of the
employment protection rules in 2001 made it possible for small firms
to exempt two employees from the last-in-first-out rules. The reform
targeted only firms with less than 11 employees, representing a natural
experiment. I exploit this using a difference-in-differences framework
to estimate the reform’s effect on labor productivity. By using firm
register data I am able to get a precise estimate of labor productiv-
ity for all firms in the economy. The results indicate that the reform
increased labor productivity by 2.5 percent for the treatment group
of small firms compared to the control group of larger firms. This is
shown to be economically significant. The results appear to be driven
by the smallest firms and firms that were downsizing. When restrict-
ing the sample to include only firms that were downsizing and firms
that stayed within the group of treatment and control throughout
the whole time period, the estimated increase in labor productivity
reaches 6 percent. This effect is likely due to a combination of a de-
crease in moral hazard behavior and an increased possibility for small
firms to retain or lay off personnel based on the worker’s idiosyncratic
productivity.

Keywords: Employment Protection, Labor Market Regulations, Labor Pro-
ductivity, Last-in-First-out Rules
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1 Introduction

Employment protection legislation protects workers by limiting the possi-
bility for a firm to lay off employees. It can also involve compensation for
employees who are dismissed. Employment protection can be rationalized by
risk-averse workers insuring themselves against dismissal because of market
imperfections (Pissarides 2001), or as a means for the incumbent workers to
get market power (Lindbeck & Snower 2001). The legislation however affects
firms’ ability to freely adjust its labor according to demand. Restraining effi-
cient job separation may reduce efficient job creation (Mortensen & Pissarides
1994).

Employment protection has been shown to affect several dimensions of the
firm and the economy. Previous studies have focused on outcomes such as
employment turnover, labor market flexibility, investments, entry and exit of
firms, work effort and moral hazard behavior of employees, and firm produc-
tivity. The outcomes are often closely linked to each other and the theoretical
predictions on the effect of employment protection on productivity in partic-
ular are ambiguous. Employment protection increases the costs associated
with adjusting to structural changes, which has an impact on productivity
and growth (Autor et al. 2007, Hopenhayn & Rogerson 1993, Saint-Paul
1997, 2002). The effect on productivity is, however, dependent on the actual
measure of productivity that is used, as well as the incentives that are created
for alternative investments, for example in R&D (Koeniger 2005, Nickell &
Layard 1999). The effect on worker behavior is also multifaceted. On the one
hand, increased job security could increase incentives to acquire more firm
specific skills (Belot et al. 2007). On the other hand, it could increase the
problem of moral hazard behavior (Lindbeck et al. 2006, Ichino & Riphahn
2005, Riphahn 2004). In turn, employee work effort and moral hazard be-
havior are factors that are essential for determining labor productivity.

The empirical literature has focused mainly on the effect of employment pro-
tection on outcomes such as job flows (see e.g., Autor et al. 2004, Kugler &
Saint-Paul 2004, Kugler & Pica 2008). Studies on other outcomes, especially
firm productivity, are more scarce and has often been confined to cross coun-
try analyses (see e.g., Bassanini et al. 2009, Pagés & Micco 2008, DeFreitas &
Marshall 1998, Scarpetta et al. 2002). A problem inherent in cross-country
studies is the comparability of legislations across countries (OECD 2004).
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There are but a few studies that use variation within a country. The studies
by Autor et al. (2007), Okudaira et al. (2013), Cingano et al. (2010), Boeri
& Garibaldi (2007), Cingano et al. (2013), Dolado & Stucchi (2008), all use
within country data to study the effect of employment protection on produc-
tivity. In addition, the three papers by Autor et al. (2007), Okudaira et al.
(2013), Cingano et al. (2013) use some type of exogenous variation to try to
establish causality. The studies by Autor et al. (2007) and Okudaira et al.
(2013), use variations in court rulings within the US and Japan, respectively.
Cingano et al. (2013) use a reform in Italy that introduced increased dis-
missal costs for firm with less than 15 employees. In this study I focus on
Sweden and its particular rules of priority. A change in the Swedish employ-
ment protection rules in 2001 makes a quasi-experimental approach possible
when trying to establish causal effects. The 2001 reform generated a within
country variation through targeting only a specific sub-population of small
firms. In combination with access to micro data on firms, Sweden therefore
makes an interesting case study.

The purpose of this study is to analyze how job security regulations affect
firm productivity, and more specifically how a relaxation of the Swedish last-
in-first-out (LIFO) regulations affect firm’s labor productivity. To examine
this I use data on all Swedish firms from 1997 to 2003 with variables such
as employment, value added, industry, legal form, corporate group depen-
dance, and age. The exemption from the LIFO-rules for firms with 10 or less
employees is used to apply a differences-in-differences estimation (DiD) to
capture the effect of relaxed employment protection on labor productivity.
Three recent papers are using the Swedish 2001 reform as a natural experi-
ment, looking at work absence, hiring and separations (Lindbeck et al. 2006,
Olsson 2009, von Below & Thoursie 2010). The contribution of this study
is first that I can get a precise estimate of labor productivity by using firm
level register data. Second, unlike many other studies, I make an effort in
trying to discern the different mechanisms behind the estimated effect. I
focus on three different channels: the reform could have caused a behavioral
change in workers, and/or a change in employment turnover, and/or made
it easier for small firms to retain or lay off personnel based on the workers
idiosyncratic productivity. To get an indication of what is driving the re-
sults I include additional estimations on the probability for downsizing and
growing, as well evaluating the results from previous studies. Third, by using
register based data I am able to tackle the potential problem of corporate
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groups. Corporate groups constitute a potential problem when measuring
productivity. Depending on the institutional environment, there could be
incentives for firms to systemically transfer and account for profits and em-
ployees in different firms within the corporate group. Firm level data on
productivity, not taking corporate groups into consideration, could therefore
be misleading. Finally, by using within country variation to try to establish
causal effects on productivity, I contribute to a field where there is so far a
limited number of empirical studies.

I begin by presenting the theoretical and empirical literature on employment
protection and productivity followed by a section on the Swedish LIFO-rules.
Section 4 describes the data and section 5 presents the empirical estimations
including discussions on the empirical framework. Section 6 summarizes and
concludes the findings.

2 Theory and previous literature on employ-

ment protection and productivity

Theory is more or less unanimous on the result that employment protection
increases firms’ firing costs. Increased firing costs most likely also affects the
propensity to hire. If it is costly for a firm to fire an employee it is likely that
the firm will also be more reluctant to hire new ones. Higher adjustment
costs will lead to reduced employee turnover, less hiring and firing, which
could result in slower adjustment to structural change, with negative impact
on productivity growth as a result (Autor et al. 2007, Hopenhayn & Roger-
son 1993, Saint-Paul 1997, 2002, Skedinger 2010). Recent empirical findings
seem to confirm that employment turnover indeed decreases with more strin-
gent employment protection (Kugler & Pica 2008). Using the 2001 reform in
Sweden, von Below & Thoursie (2010) find that both hires and separations
increased with about 5 percent in small firms, leaving net employment unaf-
fected. The effect of employment protection legislation on firm productivity
is though ambiguous.

Higher costs of firing could create incentives for firms to increase their invest-
ments in R&D and human capital which has a positive effect on productivity
(Koeniger 2005, Nickell & Layard 1999). A contrasting mechanism is also
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plausible. Increased firing costs could result in firms adopting a more risk-
averse behavior, causing them to become more reluctant in experimenting
with new technologies (Skedinger 2010). Scarpetta et al. (2002) use micro
data from 10 OECD countries and find that high hiring and firing costs
seem to hinder productivity. According to Autor et al. (2007), increased ad-
justment costs can cause firms to substitute capital for labor and therefore
potentially increase labor productivity. Autor et al. (2007) use the adop-
tion of wrongful discharge in courts to study the effects of firing costs on
productivity. They find that total factor productivity decreases with firing
costs whereas labor productivity is increasing. Firms substituting capital for
labor at the same time as low productivity workers face lower possibilities of
receiving a job could explain the results. However, Cingano et al. (2013) use
a reform that introduced increased dismissal costs for firm with less than 15
employees and find that it induced both capital deepening and a decline in
total factor productivity. Okudaira et al. (2013) exploit variations in court
decisions in Japan to study the effect of employment protection on produc-
tivity. They find that an increase of 10 percentage points in worker victory
ratio increases labor productivity by 0.4 percent.

Moreover, due to decreased risk of discharge and longer employment spells,
job security regulations may also have the effect of workers acquiring more
firm specific skills, which could increase firm productivity through increased
human capital (Belot et al. 2007). Conversely, employment protection can
affect employee behavior by creating a moral hazard problem which may take
the form of shirking at work or irregular work attendance, both which have
a negative impact on firm productivity (Lindbeck et al. 2006). Stricter em-
ployment protection could also imply that firms will find it optimal not hire
workers whose short-term marginal product exceeds their market wage and
retain unproductive workers whose wage exceeds their productivity (Blan-
chard & Landier 2002). Samaniego (2006) investigates the role of industry
composition and finds that employment protection legislation should be more
costly in industries in which technical change is rapid, such as the ICT sec-
tor. Using aggregate OECD cross-country data, Bassanini et al. (2009) find
that for those industries that employment protection regulations are more
likely to be binding, the regulations have a negative effect on productivity
growth.

A growing literature suggests that reallocation of labor and the entry and
exit of firms is important for productivity growth (Bartelsman et al. 2004,
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Foster et al. 2001, Johansson 2005). Studies by Pagés & Micco (2008) and
Scarpetta et al. (2002) find that employment protection affects the number of
new firms negatively. Cingano et al. (2010) find that employment protection
decreases value added per worker in high reallocation sectors relative to low
reallocation sectors. The negative effect on productivity is reinforced if a
firm has poor access to credit markets.

An increasing number of studies are investigating how employment protec-
tion legislation affects the work effort of employees, and in particular worker
absenteeism in terms of sickness absence. Reduced worker absenteeism is
likely to affect firm productivity in a positive way if the absence was caused
by moral hazard. However, if moral hazard is not prevalent, people attend-
ing work sick could have a negative effect on productivity. Ichino & Riphahn
(2005) show that workers on probation contracts significantly increase their
absenteeism when they transfer to a more secure permanent contract. Look-
ing at German data, Riphahn (2004) also finds that stricter regulations in-
creases sickness absence. The studies by Lindbeck et al. (2006) and Olsson
(2009) use the same reform of the Swedish LIFO-rules as this study, and they
find that sickness absence is reduced for those firms that are comprised by
the exemption.

Labor market flexibility is hampered by employment protection, and ac-
knowledging this led many countries to introduce short-term or temporary
contracts. These contracts have low firing costs and were implemented in
most countries in the 1980s in an attempt to decrease unemployment (Güell
2000). An increasing share of short-term contracts could though have a neg-
ative impact on firm productivity. The fear of facing high firing costs could
lead employers to fire productive workers on short-term contracts instead
of offering them a permanent contract (Blanchard & Landier 2002, Cahuc
& Postel-Vinay 2002). The level of effort for short-term contract workers
is somewhat dependent on the probability of getting a permanent contract.
Receiving signals of a low probability of getting a permanent contract could
lower incentives to work hard (Dolado & Stucchi 2008). Dolado & Stucchi
(2008) find that an increase in temporary contracts have a significantly neg-
ative effect on productivity. Bassanini et al. (2009) on the other hand do
not find any evidence that regulations on temporary contracts have an effect
on productivity. Boeri & Garibaldi (2007) develop a model on the impact of
liberalizing the use of temporary contracts while leave permanent contracts
unchanged, a so-called two tier system, and test it on Italian firm data. Both
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the theoretical and empirical results indicate that labor productivity decline
when introducing this type of increased flexibility at the margin.

To sum up, although the findings are somewhat ambiguous, the majority of
studies point in the direction of employment protection having a negative
effect on productivity.

3 The Swedish LIFO-rules and the 2001 re-

form

Employment protection rules were introduced in Sweden in 1971, and since
1974 all Swedish firms are comprised by the Swedish Employment Protection
Act (EPA) that imposes the last-in-first-out (LIFO) regulation, meaning that
the last employed is the first one to go in case of shortage of work (Skedinger
2008). The current EPA was adopted in 1982 (SFS 1982:80). The Swedish
employment protection have since then been lively debated. The main de-
bate today surrounds the question of whether or not to exempt all firms
from the LIFO-rules. The center right-wing coalition, now in government, is
currently not able to agree on this issue. After winning the 2006 election,
Moderaterna, the biggest ruling party, has changed their opinion regarding
this matter, from being in favor of an abolishment to preserving the current
regulation.1

The LIFO-rules are analyzed in detail by Calleman (2000) and summarized
by e.g. von Below & Thoursie (2010) and Skogman Thoursie (2009). The
1982 EPA specifies that temporary contracts should be allowed if it is jus-
tified by the nature of work. The default contract is however a permanent
one. A trial period of up to six months is allowed before offering a permanent
contract. A firm cannot fire an employee without just cause, and just cause
exists in the case of redundancy or for reasons concerning the worker person-
ally, such as misconduct. The most occurring reason is that of redundancy
and the LIFO-regulations then apply. The LIFO-regulations stipulate that,
in case of redundancy, the employer has to comply with the established lists

1Some examples of the public debate are: ”Alliansen fortfarande oening om LAS,
Dagens Nyheter, September 14, 2010, and ”Moderaterna försvarar LAS, Dagens Nyheter,
June 4, 2010.
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of priority. The lists of priority rank individuals based on all accumulated
tenure within the firm. The lists however apply to the establishment level,
meaning that workers within the same firm but at different establishments
are on different lists of priority.2 If two workers have accumulated the same
tenure within the firm, priority is given to the oldest one (SFS 1982:80).
Moreover, the employer has to notify the worker no later than one month
before the termination of the contract is effectuated.3 The LIFO-rules also
stipulates that if a worker has been laid off due to redundancy, he or she
has priority if the firm is rehiring. Should a firm not comply with the LIFO-
regulations the firm will have to pay damage. The dismissal will however
not be invalidated. It should also be noted that the LIFO-rues only apply
to workers of the same management unit and members of the same trade
union.

There are several ways for firms to circumvent the LIFO-rules. First, an
employer is able to elude the LIFO-rules through negotiating with the union.
Second, more and more firms use fixed- or short-term contracts, which do not
fall under the LIFO-rules. Third, firms are able to hire individuals through
the use of temporary work agencies. The worker is typically on a fixed-term
contract with the temporary work agency and there is thus no employment
contract between the individual worker and the firm. The possibilities to
circumvent the Swedish LIFO-rules are generally considered to be high, al-
though there is, to my knowledge, no comprehensive study on this. Calleman
(2000) conducts a small survey of 30 firms and finds that the rules appear
to be more binding in low-skilled jobs. Skogman Thoursie (2009) concludes
that the possibilities to circumvent the LIFO-rules are so great that the rules
are probably ineffectual in practice. A small survey of 100 firms made by the
union newspaper Dagens Arbete (2010) finds that the union agrees to ex-
empt a worker from the LIFO-rules in three out of four cases. Moreover, the
Swedish Employment Protection Act, and thus the LIFO-rules, do not apply
to members of the employer’s family, workers in managing positions, persons
hired to work in the employer’s household, or workers participating in em-
ployment subsidy programs (1§ in SFS 1982:80). Collective agreements can
be used to contract upon a deviation from the LIFO-regulations in advance.

2If the employer is bounded by collective agreements and there are several establish-
ments within the same district, the union can demand that the different establishments
should have the same list of priority.

3With tenure, this notice period can be increased up to six months.
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Small firms are less likely to have these agreements. According to a public
opinion poll, covering 4150 firms in 2010, only 33 percent of firms of size 1-4
are bound by collective agreements. The corresponding share for firms of
size 5-19 is 68 percent, and the overall average is 42 percent (Företagarna
2011).

In January 2001, an exemption from the LIFO-rules was introduced for firms
with 10 or less employees. These firms are allowed to disregard the LIFO-
rules for two employees. As noted above, the basic LIFO-rules apply to the
establishment level and not the firm level. The reform in 2001, however,
applies to the firm level. This is to make sure that the exemption of two em-
ployees is constant and independent of the number of establishments within a
firm. Otherwise a firm with for example two establishments, meaning it has
two separate lists of priority, could exempt four employees instead of two.
When determining firm size, the law stipulates that one should disregard
members of the employer’s family, workers in managing positions, persons
hired to work in the employer’s household, and workers participating in em-
ployment subsidy programs. One should not, however, make a difference
between types of contracts, meaning that workers on temporary and full-
time contracts have equal weight. The reform was implemented on January
1st, 2001, and was the result of an unusual cooperation between the green
party and the center right-wing opposition parties in parliament.

The different actions by the parliament leading up to the reform are ac-
counted for by Lindbeck et al. (2006). The first proposal to soften the Swedish
job security regulations came by the green party and the center right-wing
coalition in April 28, 1999. About a year later in February 2000, the Ministry
of Industry presented two alternatives, (1) exempt all firms from LIFO, (2)
exempt only firms with less than 10 employees. After further discussions,
the parliament voted in favor of the law in October 2000, and it was finally
implemented on January 1st, 2001. The implemented law was a version of
alternative (2), saying that firms with less than eleven employees are allowed
to disregard LIFO for two employees based on a justification that these em-
ployees are decisive for the firm. Due to the unlikely cooperation of partners,
one has reasons to assume that the reform was not anticipated until 2000,
when it was discussed in public. It was not until then it became more likely
that the unlikely cooperation should prevail (Lindbeck et al. 2006).

The effect of the exemption of the rules is not uniform across firms. A firm
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with less than eleven employees can exempt two persons from the LIFO-rules
meaning that the effect is decreasing in number of employees. In the case
of redundancy, firms with ten employees can make an exemption from the
priority rules for the last two persons hired, meaning that they can choose
among the last three workers employed when making their decision, leaving
70 percent of the workforce protected. For firms with nine employees, 67 per-
cent of the workforce is protected, and for firms with one to three employees,
the exemption of the rules leaves none of the workers protected.4

4 Data

The data used are firm level register data from Statistics Sweden (SCB) on all
firms with at least one employee. Firm level refers to the company level, that
is, it includes all of its establishments. The advantage of using firm level data
as opposed to establishment level is that it corresponds to the objective of the
2001 reform, which only applies to the firm level. The micro data covers the
period from 1997 to 2003 and include about 400,000 observations per year.
The data are obtained from various register sources: number of employees,
legal form, corporate group (enterprise group) dependance, and ownership is
obtained from the RAMS-register (Labor statistics based on administrative
sources, Statistics Sweden 2006b), and Företagsdatabasen (Statistics Swe-
dens Business Register). Data on value added are obtained from Företagens
Ekonomi (the Structural Business Statistics, Statistics Sweden 2006a). The
micro data are then compiled and matched by Statistics Sweden and made
available via the remote server MONA-system.

Number of employees in a firm is defined according to number of employees
in November earning a salary that exceeds a certain threshold (Statistics
Sweden 2006b).5 This means that I am not able to separate workers with
permanent and temporary contracts. Information about value added divided
by number of employees is used to get an estimate of labor productivity which
I use as the dependent variable.

4See Lindbeck et al. (2006) for a further discussion.
5To determine the threshold, individuals are divided into 25 categories depending on

variables such as age, gender, and retirement pension. As an example, in 2005, for a male
of age 25-54, the threshold is an annual salary of 50 036 SEK (Statistics Sweden 2008).
This is equivalent of about USD 7 750, using the the exchange rate in september 18, 2013.
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Firm value added is calculated by Statistics Sweden as value of production
minus value of depletion. As with the variable on employees, value added is
available only for firms that are classified as active in November each year.
As described in the previous section, the 2001 reform was implemented in
January 2001, but decided upon already in October 2000. This means that
the data collected in November 2000 could show an effect due to anticipation
of the reform. Because of to this ambiguity, the year 2000 is excluded from
the estimations.6

To construct the dependent variable I use the logarithm of labor productiv-
ity. Some firms though demonstrate very large negative value added causing
problems with log-transformation of the data. This group of firms could con-
tain start up companies that do not initially have positive revenues, but do
have costs for labor. One could otherwise be skeptical of data showing very
large negative values for value added because of the construction of the vari-
able (value of production minus value of depletion). Negative values indicate
that the firm destroys the value of its inputs. All negative values (2.5 percent
of the sample) is dropped in the main analysis. The data on value added
are then deflated using the fixed consumer price index (CPI) from Statistics
Sweden. Moreover, the sample is restricted to only private firms using data
on ownership, and restricted to limited companies using information about
legal form.

Figure 1 depicts labor productivity for firms with one to twenty employees.
As a result of the definition of labor productivity, the values for firms with
one and two employees are very high. To get around this problem I exclude
these firms from all estimations. Disregarding these firms, the relationship
appears to be somewhat linear and increasing.

5 Empirical Estimation

The causal effect of job security regulations on productivity could be con-
vincingly estimated if regulations could be randomized to ensure that there
is no systematic difference between firms that fall under different regulations.

6The data from Statistics Sweden excludes firms within the finance sector. Moreover,
as of 2001, fishing and forestry sectors together with self-employed are included in the
statistics (Företagens ekonomi 2006).
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In that case the average difference in productivity would be an unbiased es-
timate of the effect of the regulation. The lack of such an experiment refers
us to non-experimental approaches.

A non-experimental study of the effect of job security regulations on produc-
tivity faces several problems. If the regulation is uniform within a country we
do not obtain the variation necessary for econometric analysis. If the rules
differ across industries we would face a plausible selection problem where
firms and employees with different (possibly unobserved and time varying)
characteristics could self-select into the different industries. Cross-country
studies typically face problems with comparability of legislations across coun-
tries (OECD 2004). Fortunately for this study, the 2001 reform in Sweden
was not uniform, but targeted only the smaller firms.

In order to estimate the effect of the reform I will use a DiD approach that
defines the group of firms that are treated with the reform and compare the
outcome to a control group. The advantage of a DiD approach is that it will
give an estimate of the treatment on the treated effect (TT). From a policy
perspective this effect is relevant since it evaluates the effect on small firms
of being exempted from the LIFO-rules. Another advantage with the DiD-
design is that it evades some questions regarding the inclusion of co-vectors
and their functional form. The 2001 reform is not uniform across small firms
since the effect of the reform decreases with the number of employees (see
section 3). The estimated effect is therefore anticipated to be heterogeneous
with regards to the size of the firm, the smaller the firms the larger the
effect.

Moreover, I argue that it is not likely that even firms with the same co-
variate characteristics will have the exact same response to treatment. A
firm most likely possesses certain unobservables such as specific encouraging
atmospheres, cultural surroundings etc., that makes firms with the same co-
variate characteristics respond differently to treatment. It is possible that
these unobservables are systematically different between smaller and larger
firms. I therefore conclude that this study is less likely to recover the average
treatment effect (ATE), i.e. the effect of the reform in the event that it were
applied also to the group of larger firms.
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5.1 Difference-in-Differences estimation

The DiD estimation hinges on the use of a control and a treatment group. In
this case the treatment is the 2001 reform and the treatment group consists
of firms with less than 11 employees. Because of the relation between firm
size and labor productivity depicted in Figure 1, firms with less than three
employees are excluded. Figure 1 also reveals that labor productivity is
higher in the post reform period and is increasing with firm size. The control
group consists of those firms that are still confined to the LIFO-rules, which
I define as firms with 11-15 employees. The choice of control group is due
to the fact that DiD is more plausible when treatment and control are more
similar. Descriptive statistics for the two groups before and after the reform
are shown in Table 1. Labor productivity has increased with the reform for
both control and treatment groups. The average increase is however larger
in the group of small firms, 0.107, compared to the larger firms, 0.078.7 The
difference in differences is the average change in productivity for firms in the
treatment group minus the average change in productivity for firms in the
control group. The difference in differences here amounts to 0.029. This can
be seen as a first indication of the effect of the reform.

A pooled cross-section of individual firm data is used to estimate the following
baseline model

Y j
it = α + γdt + δdj + βDj

t + τS + τT + υjit (1)

where Y j
i t is the natural logarithm of productivity in firm i in group j at

time t, dt is a dummy variable taking the value 1 if being in the treatment
period, dj is a dummy variable taking the value 1 if being in the treatment
group, Dj

t is the interaction between the previous two, the DiD estimator,
i.e. a dummy variable taking the value 1 if being in the treatment group
in the treatment period. The corresponding coefficient β thus estimates the
treatment effect of the 2001 reform. Finally, τS is a full set of size dummies,
and τT is a full set of time dummies.

The key identifying assumption is that of no interaction between the treat-
ment group dj and the treatment period dt except for the 2001 reform, that
is E(υjit|D

j
t ) = 0. The variable dt controls for symmetric time effects and

7The numbers refer to the logarithmized values of labor productivity.
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dj controls for all differences that are fixed between the treatment and the
control group. It is however possible that there is a compositional bias, that
firms within the two groups have systematically different characteristics be-
fore and after the reform. The following model is therefore estimated

Y j
it = α + γdt + δdj + βDj

t + τS + τT + τI + τC + τA + υjit (2)

where τI is industry-specific effects (3-digit NACE-code), τC is a dummy
taking the value one if the firm belongs to corporate group, and τA is a full
set of age categories.

Except for treatment, the unobserved differences between the two groups
needs to be the same over time in order for the DiD estimator to be valid.
This assumption of parallel trends is not testable and one method is to ex-
amine the trends graphically. Figure 2 shows yearly average productivity for
treatment and control group, respectively. As noted above, the larger firms
have higher productivity than the smaller ones on average. After treatment
in 2001 the two series initially converge, indicating a positive effect of the
reform the first two years. Moreover, the yearly averages before treatment
indicates that the assumption of parallel trends seems to hold. Another
method to check for parallel trends is to estimate placebo periods for which
there were no reforms. The timing of the reform is then moved backwards or
forward in time to check if any of the other years will produce a significant
effect on productivity. This is done in Table 3, where I estimate the effect of
placebo reforms in the beginning of 1998, 1999, 2002 and 2003, using data
on one year before and one year after each placebo reform respectively. The
results reveal no statistical significance for any of the estimated placebo-DiD
coefficients. An additional estimation of placebo periods is made in table 11
as result of my estimations on annual effects of the reform. No effect of the
reform can be found before 2001. Moreover, to test weather the definition
of the treatment group and the cut-off point is spurious, I let the sample
start at firms with size 11 and create a pseudo cut-off at size 15, 20, and 25,
respectively. None of the estimated pseudo DiD coefficients are statistically
significant (see Table 9), which strengthens the premise that I am in fact
estimating the 2001 reform.

Moreover, the DiD identification depends on individual firms not assigning
themselves into treatment based on their own idiosyncratic effect, i.e. ad-
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justing their size to the reform. A firm can decide whether to hire or fire
employees, but in order to assign themselves into treatment a firm just above
the threshold has to benefit from getting rid of one or more worker, comply-
ing with the LIFO rules, just in order to have more options in case of further
redundancy. Furthermore, a firm with 10 employees, just below the thresh-
old, might have incentives to not hire new staff in order not to fall out of
treatment. Instead they might invest in job training and due to the existence
of the LIFO-rules they could manipulate the number of employees based on
anticipated gains from such behavior. However, firms must then be able to
calculate the gains from being treated compared to the cost of being short
of staff, which is a devious task. If firms assign themselves to treatment,
I should be able to see this in the data. Figure 4 plots the distribution of
the number of employees in Swedish firms 1997-1999 and 2001-2003. If the
assumption is violated one would expect some jump in the distribution of
firms around the threshold. This seems not to be the case; hence, I draw the
conclusion that firms does not seem to adjust their size to the reform.

A possible bias could also arise from differences in the potential negotiation
strength against the union. Employers can elude the LIFO-rules by negoti-
ating with the union. Small firms engaging in such a negotiation might have
a weaker bargaining position. Another potential bias concerns the share of
temporary workers. Dolado and Stucchi (2008) show that productivity is
lower in firms with high shares of temporary workers. They also show that
the average share of temporary workers is larger in smaller firms. A possible
bias would thus arise if the size difference between the treatment and the
control group is large enough for these factors to have an effect.

As noted before, the DiD is more credible when treatment and control are
more similar. One way to get an indication of the differences between the
two groups is to plot the distribution of some covariates. Figure 5 and 6 show
the distribution of firms for different industries and ages. The distribution
of industries, Figure 5, is similar for the two groups, with a few exceptions.
The control group has a larger concentration of firms in sectors such as
research and development and the largest deviation at public administration
and defense (NACE 75). The group of smaller firms are somewhat more
concentrated in wholesale trade, retail trade, and manufacturing (NACE 51,
51, and 20-40).8 The age distribution is similar, but the control group has a

8With the exception of NACE 33; manufacture of medical, precision and optical in-
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larger share of firms that obtain the maximum age of 11-17 years. The plot
thus indicates a possible survival bias for the control group of larger firms,
i.e. at the initial year, 1997, there appear to be more firms alive of size 11-15
than of size 3-10, and this pattern prevails. Surviving firms are most likely
somewhat more productive than average, since it is a condition for survival.
This somewhat skewed distribution could therefore underestimate the effect
of the reform. However, based on the distributions I draw the conclusion
that the two groups of firms are not overly dissimilar. Furthermore, the full
model in equation 2 includes fixed effects for both industry and age, which
should mitigate some of these problems.

5.2 Results

Table 2 shows the estimated average treatment effect of the 2001 reform using
firms with 3-10 employees as treatment group and firms with 11-15 employees
as control group. The time period used is 1997-2003, three years before and
three years after the reform, excluding year 2000. The first model is the
baseline DiD from equation 1 above and model 2, and 3 adds the controls
presented in equation 2.9 The DiD coefficient estimates for variable Dj

t are
positive and significantly different from zero at the 1 percent significance
level for all three models. The size of the estimated coefficients does not
change considerably, but ranges from 0.022 to 0.028, indicating that being
exempted from the LIFO-rules increases labor productivity with about 2.5
percent.

The time variable, dt, is significant through all three models, indicating that
there is an equivalent time effect on both groups. The estimated coefficient
stays rather constant throughout the models. The group variable, dj, is also
significant and constant. The results indicate that the mean time-invariant
difference between the two groups is constant. The negative estimated coef-
ficient for the group variable confirms that the smaller firms in the treatment
group has a lower labor productivity on average, which is also shown by
Table 1.

struments.
9In Table 2 I allow firms to move between treatment and control over time. In Table

12 I restrict the sample to firms that stay in each group during the whole time period.
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To discern if the effect found in Table 2 is persistent over the post-reform
time-period, annual treatment effects are estimated in Table 11. The time
variable, dt, is excluded and instead the group variable dj is interacted with
each year dummy. These estimations will complement the placebo estima-
tions in Table 3, as well as allowing me to investigate the effect of the re-
form separately on the three consecutive years from 2001 to 2003. As ex-
pected from the former placebo tests, the ”false” DiD coefficient estimates for
1998 and 1999, Dj

1998 and Dj
1999, are not statistically significant, which again

strengthens the assumption of parallel trends.10 Looking at the full model
3, the DiD coefficient estimates for the three consecutive years are statisti-
cally significant and increases gradually from 0.026 in 2001 to 0.035 in 2003,
corresponding to an increase in productivity with 2.6 to 3.5 percent. Thus,
there appears to be a constant increase in the effect of the reform.

5.2.1 Various specifications and robustness checks

As discussed above, the choice of control group is due to the fact that DiD
is more plausible when treatment and control are very similar. A larger size
difference between firms increases the likelihood of omitted interactions. As
a robustness test I estimate the effect when letting the control group expand
to 11-20, 11-50, and 11-100 employees, respectively. Table 4 reveals that
expanding the control group does not change the results. The estimated
coefficient is slightly larger, around 0.3-0.35, and increases with the size of
the control group. The effect of the reform is hence greater when the control
group is expanded to include larger firms. Moreover, in Table 5, I vary
the treatment group stepwise from below. The DiD estimate is decreasing
gradually with the exclusion of the smaller firms. It, thus, appears as if
it is the smaller firms that are determining the previous results. This is
however not surprising because of the outline of the reform. The exemption
of two employees from the LIFO-rules is more effective the smaller the firms
are.

Because labor productivity is estimated by value added per employee one
might expect that it will increase in the short run whenever a firm chooses
to lay off personnel. The effect estimated in Table 2 could therefore be a
result of increased firing within the group of small firms. This would lead

10The year 1997 is left out because of multicollinearity.
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to a change in the size distribution of firms before and after the reform.
As shown in Figure 4, the size distribution does not seem to change with
the reform. Nonetheless, to account for this possible bias I use the natural
logarithm of value added as dependent variable. Table 6 shows that the
effect is persistent. The DID estimates are in fact identical with the ones in
Table 2. The assumption of parallel trends seems to hold also when using
value added as dependent variable, see Figure 3. The time variable, dt, is
also identical the estimations in Table 2. The group variable, dj, is however
considerably larger as a result of value added no longer being related to the
size of the firm. Hence, the positive results of the 2001 reform on labor
productivity does not seem to be an effect of merely reducing the number of
employees.

Corporate groups might constitute a potential problem to productivity mea-
sures on firm level. For example, profits in a subsidiary firm with several
employees could be systematically transferred and accounted for in a parent
firm that has no employees. The labor productivity measures on firm level
would then be misleading. To investigate if this potential problem affects
the results in Table 2, the whole dataset is restructured to account for cor-
porate groups. Firms belonging to the same corporate groups are merged to
one representative firm, summing over employees and value added. Based on
this new dataset, the same models are estimated and presented in Table 7.
The results are similar to the ones in Table 2, estimating, for the full model,
a coefficient of 0.027 compared to 0.026 in the previous case. The 2001 re-
form does not, however, apply to corporate groups, but to individual firms.
Nonetheless, the results indicate that the potential problem that could arise
when subsidiaries are accounting for their profits in the parent company does
not appear to be very severe.

Different patterns of firm entry and exit before and after the reform, or be-
tween the two groups of firms, could possibly bias the results. To investigate
whether firm entry and exit matters, I estimate the effect of the reform us-
ing only firms that are alive for the entire period 1997-2003. The results
are shown in Table 8, column 4, and are similar to the ones in the original
estimation. The DiD coefficient estimates are slightly smaller, whereas the
time variable estimates are similar and the group variable estimates have
increased somewhat. The results are however consistent and indicate that
different patterns of firm entry and exit does not seem to explain the results
in Table 2. Although the size distribution, according to Figure 5, appears to

18



be roughly the same before and after the reform one could be concerned with
the problem of self-selection. To account for this, I estimate the effect only
for firms that stay within treatment and control. I call this sample ”fixed”.
The results are shown in column 1, Table 8, and the DID estimate is similar,
slightly larger at about 0.03. Combining survival with the fixed requirement
results in an estimated coefficient that is slightly less statistically significant
at 0.021. To sum up, adjusting the sample to try account for entry and exits,
and possible self-selection, does not notably alter the results.

Although the number of employees in a firm is a fairly crude variable, it could
be associated with measurement errors. The exemption of the LIFO-rules
applies to firms with less than 11 employees. However, as noted above, when
determining firm size the law disregards members of the employer’s fam-
ily, workers in managing positions, persons hired to work in the employer’s
household, and workers participating in employment subsidy programs. This
makes the threshold between firms with 10 and 11 employees somewhat un-
certain. The register data used in this study does not identify kinship or
worker positions. To investigate how sensitive the results are to these type
employment measurement errors, I exclude firms with 10-11 and 9-12 em-
ployees, respectively. The results are presented in Table 10, and are in line
with previous results. As anticipated from the structure of the 2001 reform,
whose effect decreases with size, the DiD coefficient estimates are somewhat
higher, 0.03 and 0.04. The share of firms with three, four, and five employees
within the control group is larger when the threshold expands. As indicated
by Table 5, these firms are decisive for the effect. When determining firm
size, the 2001 reform makes no difference between different types of contracts.
The register data used in this study includes both temporary and full time
employment contracts; thus, the share of temporary contracts does not affect
the accuracy of the firm size threshold.

5.2.2 Downsizing and employment turnover

The seniority rules are binding only for firms that have to dismiss workers.
However, as discussed in section 2, a change in employment protection rules
could also affect a firm’s decision to hire, as well as the work effort and skill
level of the employees. To get an indication of what is driving the above
results on productivity, I estimate the effect of the reform using only firms
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that downsize with at least one worker after the reform. The data does not
allow me to estimate the actual outflow of workers since the employment
data is aggregated at the firm level. A downsize from one year to another,
defined as Employmentt < Employmentt−1, could therefore be a result of the
outflow of workers being larger than the inflow. Moreover, I cannot separate
dismissals from voluntary separations, and there is therefore a possibility that
the effect is underestimated when trying to capture only firms for which the
reform is directly binding. In Table 12, I separate firms that are downsizing
from those that are not. In addition I also apply the restriction ”fixed”, i.e.
that firms should stay within treatment and control throughout the whole
period, respectively. Firms are however allowed to exit the data. Looking at
the non-fixed estimations for firms that are downsizing indicate a 3.5 percent
effect of the reform on labor productivity, which is somewhat larger than
before. Running the same estimations on firms that did not downsize render
a coefficient estimate that is only statistically significant at the 10 percent
level, and that is smaller in size, about 0.02. Hence, firms that are downsizing
appear to have a decisive influence on the estimated effect of the reform.
In column four and five, Table 12, I continue to investigate the firms for
which the reform is binding by adding the fixed restriction of staying within
the treatment and control group. The estimated effect for small firms that
downsize now increases to about 6 percent. This specification thus generates
the largest estimated coefficient. When looking at fixed firms that did not
downsize, there still appears to be an effect. The estimate is however half of
that for the firms that downsized, and is only statistically significant at the
five percent level. The results indicate that one cannot exclude the possibility
that there might be an effect of the reform also on these firms.

Taken all together, I conclude that firms that downsize appear to be driving
the results. There are several channels through which this subset of firms
could have a positive effect on productivity. Certain characteristics have to
be systematically different before and after the reform for the smaller and
larger firms that are “fixed” and downsize. One possibility is that the reform
affected employee behavior such that moral hazard became less of a problem
in small firms. Another possibility is that the small firms became better able
to adjust their workforce to rapid structural changes. An additional possible
explanation is that the reform actually made it easier for small firms to retain
valuable workers, or conversely, to lay off less valuable workers.

One way to get an indication about potential systematic differences in em-
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ployee behavior would be to look at sickness absence. The effect of sickness
absence on labor productivity is however not clear-cut. Reduced absenteeism
in the form of less moral hazard would increase productivity, whereas attend-
ing work sick would do the opposite. The previous study by Olsson (2009) on
the Swedish 2001 reform found that sickness absence was reduced on average
in small firms. The effect on sickness absence could however be disentangled
in both a compositional effect, firms were actually hiring persons with higher
tendencies to report sick, and a behavioral effect on workers, which was dom-
inating. When Olsson (2009) restricted the sample to only firms that had an
outflow of workers, the compositional effect was still positive. Although the
behavioral effect appeared to be dominating, the effect on productivity from
reduced sickness absence is not obvious.

The estimated positive coefficient of the reform on firms that did not down-
size, although less statistically significant, reveals that there might be a
change in worker behavior. The increase in the probability of being fired
could cause workers to want to signal a more honest work ethic, which would
reduce problems of moral hazard and increase productivity also in firms that
did not face an immediate threat of downsizing. The fact that the estimated
coefficient is less statistically significant and smaller, however, opens up for
the possibility that there are other explanations. One could anticipate that
a change in moral hazard behavior is somewhat larger in firms that actually
downsize, but judging by the differences in size between the two estimated
coefficients for firms that did and did not downsize, it is plausible that the
estimated effect of 6 percent is determined also by firms being better able to
retain or dismiss workers based on their idiosyncratic productivity, and/or
the smaller firms being better able to adjust their workforce to rapid struc-
tural changes.

Von Below and Thoursie (2010) investigate the effect of the 2001 reform
on employment turnover. They find that hirings and separations increased
within the group of small firms, but the results were only significant for small
firms of size 2-5. To investigate whether employment turnover could drive the
results in Table 12 for the group of fixed firms that downsized, I estimated
the yearly probability of downsizing, P (Employmentt < Employmentt−1)
and the yearly probability of growing, P (Employmentt > Employmentt−1)
for this specific sub-sample. I used the same DiD setting as in previous
estimations where I changed the output variable to a dummy variable that
indicates whether a firm downsized or grew, respectively. The indicators are
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somewhat crude since they are independent of the actual number of workers
that constituted the change in size. However, both the treatment and control
group are fixed, and about 80 percent of firms within this group lie within
in the range of plus minus one employee. In Table 13, I report the two
DiD estimates for the probability of downsizing and growing, respectively.
None of the estimates are statistically significant. Given that these results
on the probability of downsizing and growing holds, the results from Table
12 reinforce the idea that the estimated positive effect of the reform is likely
due to a combination of a behavioral change in workers, mitigating moral
hazard, and firms being better able to retain valuable workers and dismiss
less valuable ones. The exact share of impact of these two mechanisms is
however not possible to discern in this study.

To sum up, the results from the DiD estimations indicate that the 2001
reform has increased labor productivity in the group of small firms with
around 2-3 percent. When limiting the sample to only firms that stay within
the group of treatment and control, respectively, and to those firms that
downsized, the estimated effect is about 6 percent. Given that the increase
in productivity is assumed not to be the result of changes in employment
turnover, the effect could be explained by a combination of a change in moral
hazard behavior of the employees, and the increased possibility of firms to
retain and dismiss workers depending on their idiosyncratic productivity.
The results are notable given that the possibilities to evade the LIFO-rules
are generally considered to be high. Furthermore, it could be the case that
the 2001 reform has triggered a general raise in productivity. An increase in
productivity within small firms could, through increased competition, cause
a raise in productivity also within the group of larger firms. If such an effect
is present, the DiD setting would underestimate the effect of the reform
on small firms, since the effect is measured against the control group of
larger firms. The effect of the reform is likely also to be underestimated in
this setting because of the exclusion of the smallest firms with one to two
employees, for which the reform is most effective. An interesting expansion
of this study would be to include different measures of productivity as an
outcome variable, which could allow for the inclusion of these smaller firms.
Another suggestion for future research is the inclusion of data on individuals,
their background, wages, absenteeism, etc, to create a matched firm-employee
dataset which would allow for further investigating and discern changes in
both the worker’s and the firm’s behavior in relation to the 2001 reform.
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6 Conclusions

Using micro data on Swedish firms from 1997 to 2003, I investigate the effect
of relaxed job security regulations on labor productivity. In 2001, a reform
allowed firms with less than eleven employees to exempt two workers from
the so-called last-in-first-out rules. I exploit the fact that the exemption from
the rules only applies to a well-defined group of small firms and I employ a
difference-in-differences estimation that, under relatively weak assumptions,
allows me to identify the effect of treatment on the treated. The 2001 reform
only applies to firms with less than 11 employees. Within this group the
reform is not uniform, the smaller the firm the larger the percentage of un-
protected workers. For example, a firm with ten employees can exempt two
workers from the LIFO-rules, leaving 70 percent of the workforce protected.
A firm with three employees is also allowed to exempt two workers from the
LIFO-rules, leaving none of the workers protected. Because of this structure,
the effect of the reform on firm productivity is expected to be larger for firms
of size three than for firms of size ten.

With a DiD estimation as an identification strategy, I find a positive effect
of the 2001 reform on labor productivity. Using value added per employee
as an outcome variable, I find that being exempted from the LIFO-rules
increases labor productivity by 2.5 percent. When estimating annual effects,
labor productivity gradually increases for each subsequent year, and in 2003
the effect is estimated to be 3.5 percent. The results are robust to various
specifications such as changing control group, using level value added as
output, adjusting the data set to account for corporate groups, adjusting for
firm entries and exists, as well as expanding the reform threshold. Altering
the treatment group reveals that the smallest firms with 3-5 employees appear
to be driving the results. This was anticipated due to the specific structure
of the reform.

In trying to get an indication of what might explain the positive effect, I
proceed by focusing only on firms that were downsizing, i.e. firms for which
the reform is directly binding. I also limit the sample to only those firms
that stay in treatment and control. The estimated effect of the reform is
then as large as 6 percent. I move on to discuss possible channels that could
serve as to explain this finding. Facing a higher probability of dismissal
could cause a behavioral change in workers, which mitigates some problems
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of moral hazard, such as shirking at work. Moreover, the reform could have
lowered the costs of adjusting to structural change, which could increase
productivity. Finally, the reform might have made it easier for the smaller
firms to retain valuable workers and to lay off less valuable ones. Based on an
additional DiD estimation of a change in the probability for downsizing and
growing, I draw the conclusion that increased employment turnover does not
seem to explain the 6 percent increase in firm productivity. Instead I hold
it plausible that the effect was due to a combination of a decrease in moral
hazard behavior and the increased possibility for small firms to retain or lay
off personnel based on the worker’s idiosyncratic productivity.

Given that the possibilities to evade the LIFO-rules are generally considered
to be high, the results are rather striking. According to the U.S. Census
Bureau, the annual percentage change in labor productivity in Sweden from
2000 to 2009 is 1.5 percent (U.S.Census Bureau, 2012, p.850). Hence, the
estimated effect in the baseline model is almost twice the size of the annual
percentage change, and four times the size when adjusting the sample to
include only firms that were downsizing and that stay within treatment and
control. As an additional point of reference, a recent study by Okudaira
et al. (2013) estimates that the effect of a 10 percentage point increase in
worker victory ratio in court decisions increases labor productivity by 0.4
percent. I therefore conclude that the economic significance of the estimated
coefficients is non-negligible. Moreover, the effects could be underestimated
if the 2001 reform has triggered a general increase in productivity. Another
source of underestimation is the exclusion of firms of size one and two, for
which the reform is supposedly most effective.

This study most likely captures the effect of the reform on the group of small
firms with less than 11 employees, i.e. the average treatment on the treated
effect. It is less likely to capture the effect of the reform in the event that
it were applied also to the group of larger firms, i.e. the average treatment
effect. I will nevertheless conclude with some arguments regarding possible
policy implications. Not surprisingly, the relative share of employees that
can be exempted from the rules appears to be important. A reform that was
structured to loosen employment protection according to a share of workers
instead of absolute numbers might therefore have gotten an even higher effect
on firm productivity. The effect could then have been driven also by firms
with 6-10 employees. Moreover, if it is the case that larger firms have stronger
bargaining power against the union on average, they could be less affected
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by LIFO-regulations. This would imply that a reform that was determined
according to the share of protected employees, would still have a larger effect
on the smaller firms. However, negotiating with the union is costly. Getting
rid of this cost would then most likely be beneficial even for larger firms.
Yet a reason not to differentiate a reform across firms is that it could impede
growth. Introducing a reform with a specific threshold could create incentives
for firms not to grow above the size cut-off.

Finally, there are other political and economic dimensions involved in em-
ployment protection legislation that are distinct from productivity, such as
discrimination and the desire to shape a certain type of society. I consis-
tently chose to overlook this dimension in the paper, the reason being that
my identification strategy and choice of outcome variable does not allow me
to inquire into these questions. I will nevertheless summarize some of the
arguments briefly. Even if employment protection legislation is shown to
impede productivity, as implied by the results from the 2001 reform in Swe-
den, it could still create nonpecuniary value for the individual worker that is
comprised by it. One can also argue that lists of priority that discriminate
according to age could be rational if the opportunity costs, e.g. education,
for older workers are sufficiently larger than for younger workers (Skedinger
2010, Belot et al. 2007). These potential benefits should however be con-
trasted with the potential costs for outsiders. Strict protection of permanent
employees could create a dual job market where a large number of workers
circulate between temporary jobs, that have less security, and unemployment.
Women, youth, and the less educated are more likely to hold temporary jobs
(Skedinger 2010). The 2001 reform could potentially have had a positive
outcome for this group of individuals, and it is hence an interesting task for
future research to analyze this aspect.
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Stratmann, and seminar participants at the Research Institute of Industrial
Economics (IFN) in Stockholm, the Public Choice Seminar at George Ma-
son University, the EHFF seminar at Stockholm School of Economics, the

25



European University Institute (EUI), and the Ratio Institute. I gratefully
acknowledge financial support from Sparbankernas Forskningsstiftelse.

26



References

Autor, D. H., Donohue, J. J. & Schwab, S. J. (2004), ‘The employment
consequences of wrongful-discharge laws: Large, small, or none at all?’,
American Economic Review 94(2), 440–446.

Autor, D. H., Kerr, W. R. & Kugler, A. D. (2007), ‘Does employment pro-
tection reduce productivity? Evidence from US states’, The Economic
Journal 117(521), F189–F217.

Bartelsman, E., Haltiwanger, J. & Scarpetta, S. (2004), Microeconomic evi-
dence of creative destruction in industrial and developing countries, Policy
Research Working Paper Series 3464, The World Bank.

Bassanini, A., Nunziata, L. & Venn, D. (2009), ‘Job protection legislation
and productivity growth in OECD countries’, Economic Policy 24, 349–
402.

Belot, M., Boone, J. & Ours, J. V. (2007), ‘Welfare-improving employment
protection’, Economica 74(295), 381–396.

Blanchard, O. & Landier, A. (2002), ‘The peverse effects of partial labour
market reform: Fixed-term contracts in France’, The Economic Journal
112(480), F214–F244.

Boeri, T. & Garibaldi, P. (2007), ‘Two tier reforms of employment protection:
A honeymoon effect?’, The Economic Journal 117(521), 357–385.

Cahuc, P. & Postel-Vinay, F. (2002), ‘Temporary jobs, employment protec-
tion and labor market performance’, Labour Economics 9(1), 63–91.

Calleman, C. (2000), Turordning vid uppsägning, 1 edn, Norstedts Juridik,
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A Tables

Table 1: Mean values before and after the 2001 reform, 1997-2003

Treatment group Control group
Pre-reform Post -reform Pre-reform Post-reform

Productivity 375.7 423.4 387.0 424.0
(1270) (901.7) (529.6) (637.4)

Log of productivity 5.711 5.818 5.780 5.858
(0.594) (0.625) (0.565) (0.586)

Value added 1944 2199 4923 5401
(5968) (4977) (6626) (8494)

Log of value added 7.275 7.394 8.316 8.394
(0.721) (0.741) (0.578) (0.598)

Firm size 5.163 5.227 12.70 12.71
(2.095) (2.119) (1.398) (1.400)

Number of firms 156,896 162,561 22,501 24,995

Standard deviation in parenthesis.
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Table 2: Estimated average treatment effect of the
2001 reform, 1997-2003

Variables Model 1 Model 2 Model 3

dt 0.144*** 0.154*** 0.136***
(0.00623) (0.00578) (0.00601)

dj -0.0978*** -0.100*** -0.0956***
(0.00871) (0.00792) (0.00777)

Dj
t 0.0282*** 0.0224*** 0.0262***

(0.00615) (0.00566) (0.00557)
Year FE yes yes yes
Size FE yes yes yes
Industry FE yes yes
Controls yes

Observations 366,953 366,953 366,953
R-squared 0.011 0.140 0.156

Robust standard errors, clustered on firms, in parenthe-
ses. Controls refer to dummies for corporate groups and
a full set of age dummies.
*** p<0.01, ** p<0.05, * p<0.1
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Table 3: DiD placebo estimations

Year of placebo reform
Variables 1998 1999 2002 2003

dt 0.0281*** 0.0545*** -0.00446 0.0232***
(0.00771) (0.00748) (0.00700) (0.00741)

dj -0.105*** -0.0928*** -0.0760*** -0.0667***
(0.0126) (0.0125) (0.0121) (0.0117)

Dj
t 0.0117 -0.00825 0.00827 0.00164

(0.00804) (0.00785) (0.00740) (0.00785)

Observations 118,908 120,353 124,509 126,503
R-squared 0.143 0.146 0.156 0.167

Robust standard errors, clustered on firms, in parentheses. The full
model with all covariates is used for all estimations. Each estimation
uses data on one year before and one year after each placebo reform.
*** p< 0.01, ** p< 0.05, * p< 0.1

Table 4: DiD estimation, different bandwidth for
control

Bandwidth
Variables 3-20 3-50 3-100

dt 0.132*** 0.130*** 0.125***
(0.00515) (0.00438) (0.00427)

dj -0.112*** -0.150*** -0.291***
(0.00981) (0.0205) (0.0409)

Dj
t 0.0299*** 0.0316*** 0.0354***

(0.00470) (0.00395) (0.00382)

Observations 392,106 436,689 451,033
R-squared 0.159 0.166 0.169

Robust standard errors, clustered on firms, in paren-
theses. The full model with all covariates is used for all
estimations.
*** p< 0.01, ** p< 0.05, * p< 0.1
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Table 5: DiD estimation, different bandwidths for treatment

Treatment bandwidth
Variables 4-15 5-15 6-15 7-15 8-15 9-15

dt 0.137*** 0.135*** 0.135*** 0.135*** 0.135*** 0.137***
(0.00621) (0.00647) (0.00679) (0.00719) (0.00768) (0.00828)

dj -0.0770*** -0.0691*** -0.0409*** -0.0444*** -0.0301*** -0.0297***
(0.00781) (0.00791) (0.00802) (0.00823) (0.00843) (0.00877)

Dj
t 0.0215*** 0.0138** 0.0127** 0.00843 0.00487 0.00457

(0.00567) (0.00584) (0.00608) (0.00642) (0.00691) (0.00777)

Observations 277,753 213,684 166,162 130,440 102,663 80,602
R-squared 0.173 0.185 0.195 0.200 0.208 0.213

Robust standard errors, clustered on firms, in parentheses. The full model with all covariates is
used for all estimations.
*** p< 0.01, ** p< 0.05, * p< 0.1
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Table 6: Estimated average treatment effect of the
2001 reform on log of value added, 1997-2003

Variables Model 1 Model 2 Model 3

dt 0.144*** 0.154*** 0.136***
(0.00623) (0.00578) (0.00601)

dj -1.707*** -1.710*** -1.705***
(0.00871) (0.00792) (0.00777)

Dj
t 0.0282*** 0.0224*** 0.0262***

(0.00615) (0.00566) (0.00557)
Year FE yes yes yes
Size FE yes yes yes
Industry FE yes yes
Controls yes

Observations 366,953 366,953 366,953
R-squared 0.420 0.496 0.505

Robust standard errors, clustered on firms, in paren-
theses. Controls refer to dummies for corporate groups
and a full set of age dummies.
*** p<0.01, ** p<0.05, * p<0.1

36



Table 7: DiD estimation, data adjusted for enterprise
groups

Variables Model 1 Model 2 Model 3

dt 0.145*** 0.154*** 0.131***
(0.00612) (0.00568) (0.00587)

dj -0.0891*** -0.0941*** -0.0484***
(0.00858) (0.00783) (0.00770)

Dj
t 0.0273*** 0.0222*** 0.0271***

(0.00604) (0.00556) (0.00545)
Year FE yes yes yes
Size FE yes yes yes
Industry FE yes yes
Controls yes

Observations 336,682 336,682 336,682
R-squared 0.012 0.140 0.167

Robust standard errors, clustered on firms, in parentheses.
Controls refer to dummies for corporate groups and a full
set of age dummies.
*** p<0.01, ** p<0.05, * p<0.1
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Table 8: DiD estimation, surviving and fixed firms

Variables Fixed Fixed-Survivors Survivors

dt 0.150*** 0.162*** 0.139***
(0.0108) (0.0107) (0.00706)

dj 0.0588*** -0.0164 -0.141***
(0.0157) (0.0209) (0.00924)

Dj
t 0.0295*** 0.0207** 0.0223***

(0.0105) (0.00911) (0.00598)

Observations 232,210 96,156 175,00
R-squared 0.168 0.203 0.179

Robust standard errors, clustered on firms, in parentheses.
Fixed means that the estimations include only firms that stay
in treatment and control. The full model with all covariates is
used for all estimations.
*** p< 0.01, ** p< 0.05, * p< 0.1

Table 9: DiD estimation, pseudo groups

Cut-off 15 Cut-off 20 Cut-off 25
Variables Bandwidth 11-20 Bandwidth 11-30 Bandwidth 11-40

dt 0.121*** 0.125*** 0.130***
(0.00991) (0.00931) (0.00962)

dj -0.0428*** -0.0554*** -0.0750***
(0.0113) (0.0141) (0.0206)

Dj
t 0.0107 0.000984 -0.00437

(0.00864) (0.00820) (0.00860)

Observations 72,649 97,812 109,981
R-squared 0.217 0.224 0.224

Robust standard errors, clustered on firms, in parentheses. The full model with
all covariates is used for all estimations.
*** p< 0.01, ** p< 0.05, * p< 0.1
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Table 10: DiD estimation, expanding the threshold

excluding firms with
Variables 10-11 employees 9-12 employees

dt 0.131*** 0.124***
(0.00675) (0.00787)

dj -0.0986*** -0.103***
(0.00794) (0.00824)

Dj
t 0.0315*** 0.0403***

(0.00634) (0.00747)

Observations 339,300 310,473
R-squared 0.153 0.150

Robust standard errors, clustered on firms, in paren-
theses. The full model with all covariates is used for all
estimations.
*** p< 0.01, ** p< 0.05, * p< 0.1
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Table 11: DiD estimation, annual effects

Variables Model 1 Model 2 Model 3

dj -0.105*** -0.106*** -0.101***
(0.0101) (0.00926) (0.00907)

1998 0.0264*** 0.0304*** 0.0279***
(0.00802) (0.00757) (0.00760)

1999 0.0808*** 0.0823*** 0.0805***
(0.00808) (0.00752) (0.00755)

2001 0.108*** 0.110*** 0.107***
(0.00860) (0.00798) (0.00804)

2002 0.0981*** 0.111*** 0.104***
(0.00848) (0.00788) (0.00798)

2003 0.137*** 0.149*** 0.128***
(0.00904) (0.00841) (0.00855)

Dj
1998 0.0151* 0.0118 0.0114

(0.00868) (0.00821) (0.00804)

Dj
1999 0.00534 0.00543 0.00446

(0.00878) (0.00818) (0.00802)

Dj
2001 0.0261*** 0.0249*** 0.0255***

(0.00934) (0.00868) (0.00852)

Dj
2002 0.0433*** 0.0320*** 0.0338***

(0.00921) (0.00855) (0.00841)

Dj
2003 0.0355*** 0.0278*** 0.0351***

(0.00981) (0.00912) (0.00897)
Size FE yes yes yes
Industry FE yes yes
Controls yes

Observations 366,953 366,953 366,953
R-squared 0.011 0.140 0.156

Robust standard errors, clustered on firms, in paren-
theses. Controls refer to dummies for corporate groups
and a full set of age dummies.
*** p<0.01, ** p<0.05, * p<0.1
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Table 12: DiD estimation, separating firms that downsized

Non-fixed Fixed
Variables downsize no downsize downsize no downsize

dt 0.136*** 0.135*** 0.117*** 0.143***
(0.00703) (0.0108) (0.0127) (0.0161)

dj -0.148*** -0.0374*** 0.00550 0.0803***
(0.00906) (0.0144) (0.0194) (0.0228)

Dj
t 0.0352*** 0.0205* 0.0582*** 0.0345**

(0.00628) (0.0106) (0.0120) (0.0159)

Observations 196,595 170,358 107,115 125.095
R-squared 0.167 0.148 0.189 0.153

Robust standard errors, clustered on firms, in parentheses. Fixed means
that the estimations include only firms that stay in treatment and control.
The full model with all covariates is used for all estimations.
*** p<0.01, ** p<0.05, * p<0.1

Table 13: DiD estimation, probability of
downsizing and growing. Only fixed firms
that downsized in at least one of the years
succeeding the reform

Variables Hires Separations

dt -0.715*** 0.440***
(0.00991) (0.00998)

dj -0.527*** 0.318***
(0.0160) (0.0112)

Dj
t 0.0111 -0.00529

(0.00956) (0.00947)

Observations 114,531 114,531
R-squared 0.379 0.167

Robust standard errors, clustered on firms,
in parentheses. The full model with all co-
variates is used for all estimations.
*** p< 0.01, ** p< 0.05, * p< 0.1
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Figure 1: Firm productivity and number of employees
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Figure 2: Productivity in treatment and control group, yearly averages
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Figure 3: Log of value added in treatment and control group, yearly averages
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Figure 4: Histogram of number of employees 1997-1999 and 2001-2003
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Figure 5: Distribution of industries for firms in the treatment and control
group, 1997-2003
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Figure 6: Distribution of age for firms in the treatment and control group,
1997-2003.
Note: The data is truncated so that all firms born before 1986 get 1986 as birth
date. The maximum age is therefore 11 years in 1997 and 17 years in 2003, hence

the skewed distribution.
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