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Abstract

This paper studies the relevance of social interactions among the unemployed. Identification
is based on a salient and selective extension of the potential duration of unemployment benefits.
If social interactions are important, this policy change affects entitled individuals not only
directly, but also indirectly by altering the duration of unemployment in the reference group.
Moreover, this spillover effect of the policy should also be observed in the non-entitled group.
Results indicate that there are strong indirect effects on the entitled, strong positive spillovers
on the non-entitled, and that social interactions are about as important as the direct effects of

the policy change.
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1 Introduction

This paper studies to what extent interactions among the unemployed may be relevant in la-
bor supply. Individuals who are out of work may not only focus on their own well-being in
reaching a choice regarding labor supply but also consider the way in which a group consisting
of individuals in a similar life situation is dealing with unemployment. There are at least three
reasons why such interactions among the unemployed can be important. First, the unemployed
may learn from each other about the availability of jobs or about successful strategies in a job
interview. Second, unemployment is associated with a strong increase in leisure. Arguably, the
extent to which such leisure can be enjoyed depends on the manner in which the group’s alloca-
tion of time between job search and leisure. Third, there is some evidence in social psychology
that unemployment puts considerable stress on the relationships between the unemployed and
the employed. This suggests that interactions among the unemployed may be as important as
interactions between the employed and the unemployed.!

Social interactions may rationalize the strong degree of spatial variance in unemployment.
For instance, the standard deviation of the unemployment rate across regions in Europe is
roughly 50 % of its mean level. Spatial variance also tends to be strong in tightly defined
geographic units in the U.S. Whereas the coefficient of variation of the unemployment rate
is about 20 % across states, the standard deviation of the unemployment rate exceeds 80 %
of its mean level across census tracts in Chicago. Regional differences in the age and gender
composition explain a relatively modest share of the total variance in unemployment rates
(OECD, 2000). In contrast, even small differences in labor market conditions give rise to strong
variance in unemployment if social interactions are strong. Second, information on the strength
of social interactions is relevant for labor market policy. For instance, in order to predict the
effects of a policy change it is essential to know the ’social geography’ of a population if social
interactions are important. Furthermore, social interactions prolong adjustment to changes in
the structure of the labor market (Akerlof, 1997).

This paper argues that social interactions can be identified in a salient and selective change
in the unemployment insurance system. In June 1988, the Austrian government extended the
duration of regular unemployment benefits from 30 weeks to 209 weeks for workers aged 50 or
older living in certain regions who spent at least 15 out of the previous 25 years in work. This
regional extended benefits program (REBP) lowers the incentives to accept a regular job at
the individual level. Furthermore, due to the selective nature of the entitlement criteria, the

degree to which this program alters the group’s unemployment duration depends on the group’s

!See Corcoran et al. (1980), Granovetter, (1995), Montgomery (1991), Topa (2001), and Topa and Conley

(2002) for studies that focus on interactions between the unemployed and the employed.



composition with respect to age, previous work experience, and location of residence. If social
interactions are important, the program affects entitled individuals not only directly, but also
indirectly via the change in the group’s average unemployment duration. Furthermore, there
are also spillovers of this program on the individuals who are not entitled to the policy change.
Thus, information on outcomes with a ”partial-population intervention” allows identifying
social interactions in labor supply (Moffitt, 2001).2

The empirical analysis is based on administrative data on the entire inflow into unem-
ployment in the age group 48 to 51 in the period from 1986 until 1991. Because the data
contain information on the identity of the previous employer, the reference group is defined
to encompass all former workplace colleagues in the age bracket 45 to 54 who enter unem-
ployment in the same period as the individual. This choice of reference group is motivated by
the fact that individuals tend to regard the actions of other persons in the same age group as
relevant. Furthermore, there is strong evidence that occupational relations are relevant in the
labor market. Thus, the dataset provides detailed information on entitled individuals (aged
50-51) and non-entitled individuals (aged 48-49) at the interesting age threshold 50. Because
the REBP is temporary and region specific, it is possible to separate the correlation of the
outcome with group composition due to sorting from the correlation of the outcome with group
composition due to endogenous social interactions. This is achieved by identifying the social
interactions parameter as the correlation between group composition and individual outcome
that is specific to the extended benefits program.

This identification strategy is persuasive only if the REBP is a quasi-experiment. The
paper discusses the two most important caveats regarding this assumption. First, the regions
selected for REBP entitlement are not a random sample but rather they are characterized by a
dominant steel sector. This is due to the fact that Austria’s nationalized steel sector was facing
severe problems in the late 1970s and throughout the 1980s. However, the fact that the REBP
was strongly targeted to the steel sector also implies the existence of a sector that may not
be affected by a region-specific shock. Indeed, whereas there clearly is a region-specific shock
to employment in the steel sector, relative employment in the non-steel sector remains stable
throughout the 1980s and 1990s. Second, it can be argued that even if the non-steel sector
remained unaffected by a region-specific shock, firms and workers may have taken advantage
of the generous benefit system in REBP regions in ways that can not be approximated by
information on non-REBP regions. The paper shows that whereas the REBP affects the
composition of the inflow into unemployment also in some non-steel industries, the inflow from

the largest non-steel industry — the construction industry — is not affected by REBP. These two

2See Manski (1993; 2000) for a discussion on identification of social interactions in linear models, and Brock

and Durlauf (2001) for identification in non-linear models.



pieces of evidence suggest that the REBP constitutes a quasi-experiment affecting a dominant
share of unemployment spells.

There is a growing body of literature that studies the role of social interactions in outcomes
that are predominantly determined at the individual level. First, the ”canonical approach”
is based on individual data and involves regressing an outcome on the group average of this
outcome. This approach is criticized in Manski (1993) for failure to identify social interaction
parameters but a number of solutions of the identification problem have been discussed. Case
and Katz (1991) use instrumental variables to study neighborhood effects in the Boston area,
Bertrand, Luttmer and Mullainathan (2000) identify network effects as the correlation between
individual outcomes and group outcomes that is specific to a tightly defined reference group,
and Duflo and Saez (2003) study the role of information and social interactions in retirement
plan decisions in a field experiment. A second approach studies social interactions within
groups that are formed at random (Sacerdote 2001) or individuals are induced to change
group membership randomly (Katz, Kling and Liebman 2001). The third approach directly
links spatial variance in crime rates (Glaeser et al. 1996) or unemployment rates (Topa 2001,
Topa and Conley 2002) to social interactions. Finally, a fourth approach measures social

interactions in laboratory experiments (Falk and Fischbacher 2002).

The main contribution of this paper is that it discusses the relevance of social interactions
based on an actual change in labor market policy that affects an entire economy. This im-
plies that the results of the analysis can be applied to labor market policy more readily than
studies that are based on smaller scale field studies. Moreover, focusing on an actual policy
change allows discussing the interplay between economic policy and social interactions. For
instance, this paper shows that social interactions are about as important as the direct effect
of REBP on individuals. Such information is important in discussing the potential response to
programs which are targeted to specific individuals as opposed to programs that are targeted
to entire groups of individuals. The second contribution of this paper consists in focusing on
the relevance of social interactions in a market setting. Whereas previous research has focused
predominantly on social pathologies such as crime or welfare dependence which are determined
at the individual level, the aim of this paper is to assess whether such interactions are impor-
tant in the determination of the equilibrium allocation of labor. This is important because
it is not clear that social interactions are likely to be important in a market environment.
Whereas it is straightforward that, for instance, the desire to conform to group behavior can
be important in shaping outcomes that are determined outside of markets, it is not clear how
such a desire translates to variance in market outcomes. For instance, competition among job

seekers is expected to limit the extent to which the desire to conform to a norm of long-term



unemployment is transmitted to market outcomes. The third contribution of this paper is that
identification is based on a partial-population intervention. This approach allows studying
interactions between groups and individuals without changing group membership. Thus, it is
possible to separate the effect on the individual from changes in group behavior from the effect
on the individual of changes of the environment or context. Moreover, studying interactions
in existing groups is important in order to assess the actual strength of social interactions.
The paper is organized as follows. The following section gives the background on the
Austrian unemployment insurance and the regional extended benefits program. Section 3
provides information on the data, on the sample selection procedure, and the definition of the
reference group. Section 4 discusses identification of social interactions based on a partial-
population intervention. Section 5 reports the analysis of the relevance of social interactions

in labor supply, and section 6 concludes.

2 Austrian Unemployment Insurance and the REBP

The Unemployment Insurance System Individuals flowing out of employment have to
register in person at the regional public employment service in order to be eligible for un-
employment benefits. Individuals are entitled to unemployment benefits provided they are
looking for work. Voluntary quitters and workers discharged for misconduct can not claim
benefits until a waiting period of 4 weeks has passed. UB recipients are expected to search
actively for a new job that should be within the scope of the claimant’s qualifications, at least
during the first months of the unemployment spell. Non-compliance with the eligibility rules
is subject to benefit sanctions that can lead to the withdrawal of benefits for up to 4 weeks.
In order to monitor the job search effort, caseworkers can demand that the unemployed report
at the PES as often as once per week.

Compared to other European countries, the replacement ratio (UB relative to gross monthly
earnings) is rather low. The amount of UB payments depends on previous earnings and, in
1990, the replacement ratio was 40.4 % for the median income earner; 48.2 % for a low-wage
worker who earned half the median; and 29.6 % for a high-wage worker earning twice the
median. On top, family allowances are paid. UB payments are not taxed and not means-
tested. There is no experience rating.

In the 1980s the duration of regular unemployment benefits was solely dependent on the
duration of employment prior to registering at the public employment service. Individuals
with no previous work experience were eligible for 12 weeks, individuals with 1 year out of the
previous two years in employment were eligible for 20 weeks, and individuals with 3 years out

of the previous 5 in employment were eligible for 30 weeks of regular unemployment benefits.



In August 1989, the maximum duration of unemployment benefits was increased to 39 weeks
for individuals aged 40-49 with 6 out of the previous 10 years in employment, and to 52
weeks for individuals aged 50 years or older who had spent 9 out of the previous 15 years in
unemployment.3

After UB payments have been exhausted, job seekers can apply for ’transfer payments for
those in need’ (" Notstandshilfe”). As the name indicates, these transfers are means-tested and
the job seeker is considered eligible only if she or he is in trouble. These payments depend on the
income and wealth situation of other family members and close relatives and may, in principle,
last for an indefinite time period. These transfers are granted for successive periods of 39 weeks
after which eligibility requirements are recurrently checked. These post-UB transfers are lower
than UB and can at most be 92 % of UB. In 1990, the median post-UB transfer payment
was about 70 % of the median UB. Note however, that individuals who are eligible for such
transfers may not be comparable to individuals who collect UB because not all individuals who
exhaust UB pass the means test. The majority of the unemployed (59 %) received UB whereas
26 % received post-UB transfers. In sum, the Austrian unemployment insurance system is less
generous than many other continental European systems and closer to the U.S. system (Nickell

and Layard, 1999).4

Restructuring of the Austrian steel industry and the REBP To protect its assets after
World War II from Soviet appropriation and to provide the capital needed for reconstruction,
Austria nationalized its iron, steel, and oil industries, large segments of the heavy engineering
and electrical industries, most of the coal mines, and the nonferrous metals industries. Firms
in the steel sector were part of a large holding company, the Oesterreichische Industrie AG,
OelAG. By the mid-1970s this holding company was running into serious problems related to
shrinking markets, overstaffing, too heavy concentration on outmoded smokestack industries,
insufficient research and development, and low productivity. Initially, the Austrian government
covered the losses by subsidies. But in 1986, after the steel industry was hit by an oil speculation
scandal and failure of a U.S. steel plant project, this protectionist policy was abolished. A new

management was appointed and a strict restructuring plan was implemented. This plan aimed

3The empirical analysis in section 5 controls for this policy change by means of a dummy variable ’change in
August 1989’ taking the value 1 if the spell starts after August 1, 1989 (and the spell is not entitled to REBP),
and 0 otherwise. Note, however, that it is not possible to identify the causal effect of this policy change on the

duration of unemployment spells since there is no control group.
4Tt is interesting to note that the incidence of long-term unemployment in Austria is closer to U.S. figures

than to those of other European countries. In 1995, when our sample period ends, 17.4 % of the unemployment
stock were spells with an elapsed duration of 12 months or more. This compares to 9.7 % for the U.S. and to
45.6 % for France, 48.3 % for Germany, and 62.7 % for Italy (OECD, 1995).



at focusing on the holdings’ core competencies. The result were layoffs due to plant closures
and downsizing, particularly in the steel industry.

To mitigate the labor market problems in the concerned regions the Austrian government
enacted a law that extended UB-entitlement to 209 weeks for a specific subgroup. An unem-
ployed worker became eligible to 209 weeks of UB if he or she satisfied, at the beginning of
his or her unemployment spell, each of the following criteria: (i) age 50 or older; (ii) a con-
tinuous work history (at last 15 out of the 25 years prior to the current unemployment spell
in employment); (iii) location of residence in one of 28 selected labor market districts since at
least 6 months prior to the claim; and (iv) start of a new unemployment spell after June 1988
or spell in progress in June 1988. The main Austrian newspapers discussed the possibility of
such a selective change in the potential duration of unemployment benefits in February 1988.
In April 1988, the parliament decided that REBP will be implemented. This decision was
publicly announced at a press conference. However, at that time it was not yet clear which
regions would benefit from REBP. The definite selection of the regions was completed in May
1988.

The REBP was in effect until December 1991 when a reform of these rules took place
which came into effect in January 1992. The 1991-reform enacted two important changes.
First, the reform abolished the benefit extension in 6 of the originally 28 regions. Second, the
1991-reform tightened eligibility criteria to extended benefits: new beneficiaries had to be not
only residents, but also previously employed in a treated region. The program was abolished
in August 1993.

Figure 1 shows the growth rate of real GDP in the period between 1980 and 1998. Except
for 1981 and 1984, the business cycle conditions were relatively good in the period before
REBP was introduced and in the pre-reform period. In the period after REBP was reformed,
economic growth deteriorated, and in 1993, the year when REBP was abolished, there was
a strong recession. Starting in 1994 the Austrian economy recovered and reached about the
same growth rate as just before the REBP. Thus, in contrast to expectations, the program was

not introduced to protect older workers in a period of problematic labor market conditions.
Figure 1

Figure 2 shows employment in treated regions divided by employment in control regions
for the age group 40-44 in the period between 1980 until 1998 for the steel sector and for the
non-steel sector. The figure concentrates on the age group 40-44 because this age group is
in a similar labor market position as the age group 45-54. Furthermore, it is neither directly
affected by the REBP nor are spillovers due to social interactions likely to be relevant 5 years

below the age threshold. Employment in the steel sector is 3 times as large in treated regions



than in control regions in the early 1980s. In comparison, relative employment is roughly .43
in 1991. This suggests that REBP is very strongly targeted to regions with a dominant steel
sector. The figure also shows that there is a strong region specific shock to employment in
the steel sector in treated regions. Starting in 1986, relative employment declines from a level
of roughly 3 to a level of roughly 1.5 in 1991 and remains on that level. On the other hand,
employment in the remaining sectors does not appear to be affected by a region specific shock.
Relative employment in the non-steel sector is roughly constant at a level of slightly less than
.3 in the period between 1980 and 1998. Thus, whereas the program can be understood to have
alleviated labor market problems in the steel sector in treated regions, there is no evidence of
a region specific shock to employment in other sectors. The evidence in figure 2 suggests that

it may be possible to rely on individuals from the non-steel sector to study social interactions.

Figure 2

3 Data and Definition of Group

Data and Sample Selection To assess the relevance of social interactions in unemployment
the empirical analysis is based on longitudinal individual data from two different sources: (i)
the Austrian social security database which contains detailed information on the individuals’
employment, unemployment and earnings history since the year 1972, and some information on
the employer like region and industry affiliation; and (ii) the Austrian unemployment register
that contains information on socio-economic characteristics. The data cover the universe of
the unemployment inflow over the period June 16, 1986 to December 31, 1991.°

The analysis concentrates on male workers aged 48-51 at the beginning of their spell who
held a job prior to unemployment in a non-steel firm with a least 10 employees, and who
either live and previously worked in a treated region (TR) or live and previously worked in
region that is not entitled to REBP (control region; CR). Selecting a narrow age range has
two advantages. First, it is reasonable to assume that (non-eligible) workers aged 48-49 are
close substitutes to (eligible) workers aged 50-51 in employment. Second, it can be argued that
individuals in the age bracket 48-51 are likely to be in the same reference group. The analysis
focuses on individuals from non-steel firms due to the known endogeneity of REBP in the steel

sector. Moreover, the sample is restricted to firms with at least 10 employees in order to reduce

SRecall that the program was abolished during the strong 1993 recession. This complicates the identification
strategy because agents in treated regions may have taken advantage of the program in ways that are not
recoverable from information on non-treated regions. In contrast, the pre-program and pre-reform period that

we analyze are characterized by an expanding economy.



the noise in constructing the reference groups. The main reason for excluding the individuals
living in TRs who worked in a CR firm is that these individuals may have relocated prior to the
unemployment spell in order to gain eligibility to the program. We exclude the individuals in
the opposite working situation, living in CRs who worked in a TR firm, in order to reduce the
potential classification errors when constructing the group indicators. There are two reasons
for excluding women. The first reason is access to early retirement. Old age insurance rules
allow women to retire already at age 55, whereas the early retirement age for men is 60.°
Hence for eligible women the REBP provided a smooth transition to early retirement. The
second reason why women were excluded from the analysis is that one eligibility criterion is
a continuous work history (employment in 15 out of the last 25 years). As we can trace back
employment histories only until 1972, classification errors are more likely for women than for
men.

To avoid such classification errors for the remaining male sample we include only those
males with a ’continuous’ work history since 1972. A continuous work history is defined as a
career with a ratio of actual to potential work experience since the year 1972 of at least 0.7.
This ensures that only workers who satisfy the work experience requirement with a very high
probability are included in the sample. Recall that eligibility requires 780 employment weeks
(15 years) within the last 25 years, that is an actual-to-potential experience ratio of at least
0.6. Since we do not observe the entire 25 years-period prior to the spell, we use the more
conservative criterion 0.7 to avoid misclassification.

Between July 1, 1986 and December 31, 1991, in total 95,389 males in the age group
48-51 entered unemployment from a regular job. We excluded those 21,735 spells by males
who did not satisfy the work-experience requirement, 7,260 spells from the steel sector, 14,759
spells from firms with less than 10 employees in the month prior to inflow, 6,791 observations
with residence in TR and previous employment in CR (or vice versa), 3,149 observations with
missing information on the location of the previous employer, 2,023 observations with missing
information on the regressor variables, and 4,303 spells with an empty reference group (as
defined in the following subsection). The final sample comprises 35,369 unemployment spells;
16,890 spells in the age group 50-51, and 18,479 in the age group 48-49.

Definition of reference group There is a substantial body of literature in sociology regard-
ing social networks in the labor market (Corcoran et al., 1980; Granovetter, 1995). Individuals
care about the actions of family members, close friends, relatives, and workplace colleagues.

Also, individuals tend to care about the actions of other individuals that are similar to them

6 Access to early retirement is possible either if the individual has had a long spell of unemployment and/or

has paid social security contributions for at least 35 years.



with respect to age, and occupation. Arguably, in the domain of unemployment, the relevant
reference group comprises former workplace colleagues. These individuals are likely to be simi-
lar with respect to occupation and job skills. Former workplace colleagues are also unemployed
and thus in a position that is very similar to that of a particular individual. Moreover, social
interactions are identified in the partial-population intervention approach based on variation
in the reference group’s entitlement to the program. The main source of such variation is the
unemployed part of the reference group.

The reference group of an individual encompasses all other individuals in the age bracket
45-54 entering unemployment from the same previous employer as the individual in the year
that is centered on the inflow date of the individual.”

Figure 3 illustrates this definition of the reference group. First, the date when individual
i registers at the public employment service is recorded. Then, all unemployment spells origi-
nating from the same previous employer by other individuals in the age group 45-54 in a period
not exceeding 182 days before or after individual i registers at the public employment service
are selected. Thus, spells A and B are allocated to the reference group, whereas spell C is not
because it does not start within the 182 days window since individual i has registered at the

public employment service.
Figure 3

This definition of the reference group considers three important issues. First, seasonality
in the inflow into unemployment does not affect the composition of the group in an important
manner. For instance, suppose that firms tend to lay off older individuals in a different season
than younger individuals. Choosing an inflow window of less than one year would generate
variation in the proportion aged 50 or older in the reference group that reflects predominantly
these firms’ layoff policies. Second, the inflow window is symmetric in order to allow for social
interactions both, between individuals who enter unemployment before and after person i does.
Third, by focusing on the inflow dates, this definition of the reference group does not rely on
the realization of the duration of unemployment in the reference group. This is advantageous
because previous research emphasizes that the correlation between individual outcomes and

group outcomes does not provide information on social interactions.

Group Indicators Based on the above definition of the reference group two indicators at
the group level were calculated for each unemployment spell: (i) the proportion in the group

aged 50 to 54 A(_;),,, and (ii) the proportion in the group satisfying all eligibility criteria

gi’

"The paper uses the terms ’individual’ and ’spell’ interchangeably. The unit of analysis is, however, the

unemployment spell.
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R(_j)g4,- Specifically, let ; denote the inflow date of spell ¢ in days since a reference date. Let
e; denote the identification number of the previous employer of spell 7. The reference group of

spell 7 is the set of spells G; = {jle; = e;,45 < age; < 55, [t; —t;| < 182,i # j}. Then,

XN A Gy
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A

with A; =1 if spell j is in the age group 50 to 54, and A; = 0 otherwise, and NN representing
the number of spells in the age group 45 to 54. The indicator A_;),, is useful because it
is strongly correlated with R(_;), but does not reflect the distance to the border of treated
regions. Moreover, this indicator allows implementing an informal test regarding the identifying
assumption discussed in the following section.

Defining W; = 1 if the spell j satisfies the previous work criterion, and W; = 0 otherwise,
and T; = 1 if the location of residence of spell j is in the original 28 treated regions, and 7T; = 0

otherwise

YL AWTI(j € Gi)
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The indicator R(_;,, distinguishes between individuals who are resident in TRs, and indi-
viduals who are resident in CRs in order to reflect for both groups the proportion of individuals
satisfying the age and work criterion living in the same region. Note that R_;),, does not re-
flect the timing of the program. This information is added to R(_;)4, when it is interacted with
the during program dummy D; = 1 if the spell starts after June 1988, and D; = 0 otherwise.
Section 5 contains a sensitivity analysis that discusses this issue.

The average reference group consists of 25 individuals (Table A1). The proportion aged
50 to 54 in the average reference group is 45 %, and roughly 34 % of the members of each

reference group satisfy the age, work, and residence criteria.

4 Identification

This section discusses identification of social interactions with a selective partial-population
intervention in a differences-in-differences setting.
Let y denote the outcome, i.e. the duration of unemployment, the duration of unemploy-

ment covered by unemployment insurance or the probability that the unemployment spell

11



exceeds a certain amount of time. Let g indicate the attributes of the reference group, and let
R denote the fact that the individual is aged 50 or older and has a continuous work history.®
Then, consider the linear? model of social interactions in the population in a situation without

the extended benefits program

y = B0+ B1E(ylg) + BoR+ B3E(R|g) +g'6 + ¢ (1)

where [3; # 0 indicates that individuals tend to be unemployed longer in groups with long
unemployment duration (endogenous social interactions), 33 # 0 reflects the fact that unem-
ployment duration may be affected composition of the reference group with respect to age or
work experience (exogenous or contextual interactions), and § # 0 suggests that unemploy-
ment spells may be similar in groups starting from the same previous employer (correlated
interactions). The parameter 3, measures ex-ante differences in duration between eligible and
non-eligible spells. Manski (1993) shows that endogenous social interactions are not identified
in this linear model because the expectation of the group’s outcome, E(y|g), depends linearly
on the group’s average exogenous characteristics, F(R|g), and on the group’s attributes g.

Provided that 8; < 1, the reduced form for y is

0
y= 2+ PO p(ig) 4 o g e )
——

A

This shows that endogenous social interactions are not identified because there is only
information on two parameters A and (3, whereas we need information on three parameters
in order to infer 3. Intuitively, there are two distinct reasons why the outcome variably y is
correlated with the group’s age and experience structure. First, such a correlation arises due to
contextual interactions. Second, such a correlation arises due to the direct effect of being aged
50 or older and having long previous work experience on long-term unemployment affecting
each individual within the group. This direct effect changes the expectation of the outcome
within the group and thus, there is a second, indirect change in the individual outcome. The
main difference between these two channels is that the former operates even if endogenous
social interactions are irrelevant whereas the latter channel disappears.

The main idea in applying the policy change to identify social interactions is that the
program allows investigating the strength of the second channel. Introducing the program

creates an incentive for eligible individuals to reduce job search intensity and to increase the

8This section abstracts from additional exogenous characteristics in order to simplify the discussion. Note

that the empirical analysis controls for a number of additional characteristics (section 5).
9Brock and Durlauf (2001) discuss identification of social interactions in nonlinear models.
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reservation wage. If social interactions are relevant in labor supply decisions, this will affect
the magnitude of the reduced form parameter because the policy change increases [35. If social
interactions are unimportant, the reduced form parameter merely captures exogenous social

interactions. Specifically, the reduced form model with policy is given by

B (8581 + B3) R ;0
———

)\R

where 5§ exceeds [35.19 Consider the change in the reduced form parameter A\ =
R
(B B tBs) _ (%lﬂ_ﬁ%) = lflﬁl (B35 — B3,). Second, the direct effect of extended benefits, 55 — 3,,

1-5; B1
is identified by comparing the corresponding parameters in the model without and with policy.

Thus, estimates of the change in the parameter attached to the group’s share satisfying the
REBP criteria and the change in the parameter attached to the individual benefit eligibility
status identify the structural social interactions parameter (3;.

It is possible to rely on the information on regions that were never eligible to the program to
control for economy wide changes over time in the reduced form parameters. Recall that D; = 1
if a spell starts in or after June 1988, T; = 1 if the location of residence is in the 28 treated
regions, and A; = 1 the individual is aged 50 or older at the beginning of the unemployment
spell. The empirical implementation of this difference-in-difference identification strategy is

given by

Yi = MR iy T MDiR(_iyg, + AN TiR(_iyg, + AsDiTiR(_i)g, +
MA; + s D;A; + NeT; Ay + M\ DT A; + (4)
A8 + A D; + MoTi + A1 DT + g;é +€;

with A3 measuring the program specific change in the reduced form parameter that captures
the correlation between the individual outcome with the group’s share satisfying REBP criteria
R(*i)gi’
entitled to REBP.

and A; capturing the program specific change in the outcome for individuals who are

Theoretically, the net effect of increases in benefit duration on unemployment duration is not clear. See
Mortensen (1977) for an early model of job search or Van den Berg (1990) for a more recent discussion of the
effect of benefit duration on unemployment duration. Applied studies, however, find a significant and positive
effect of extended benefits on unemployment duration. See Card and Levine (2001), Katz and Meyer (1990) for
evaluations of the effects of prolonged unemployment benefits on unemployment duration in the U.S. or Lalive
and Zweimiiller (2002) and Winter-Ebmer (1998) for an evaluation of this effect in Austria.
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In addition to the linear model, the identifying assumptions are that both, the structural
social interactions parameter and the parameter capturing exogenous social interactions remain

unaffected by the program, i.e.

Bl = B
B = B

Arguably, the assumption regarding the structural social interactions parameter is innocu-
ous. This parameter reflects the strength of social networks among the unemployed. It is
difficult to see how the introduction of the program may have altered these networks.

The crucial identifying assumption refers to the absence of program-specific changes in
contextual interactions. At first, this assumption appears to be innocuous. The main aggregate
statistic affecting the probability of leaving unemployment is labor market tightness — the ratio
of vacancies to job seekers. As long as inference is conditional on a statistic summarizing the
state of the labor market, there is no reason why the composition of the reference group
should affect individual exit from unemployment.!! Nevertheless, we address the possibility
of changes in the parameter reflecting contextual interactions in two indirect ways. First, it is
plausible that individuals satisfying the previous work requirement are substitutes around the
age threshold without the program. Thus, before the program was introduced, the correlation
between the individual outcome with the main regressor R(_;),, is likely to be similar around
the age threshold. However, note that the program introduces a strong distinction at the age
threshold 50. Eligibility increases the bargaining power of the workers above the threshold
strongly while leaving unaffected the bargaining power of the younger workers. Also, R_;,,
reflects the share of individuals with strong bargaining power within the reference group.
Thus, if contextual interactions are relevant, they are likely to change strongly when moving
across the threshold because the bargaining position of the individual changes strongly. This
motivates identifying the reduced form parameter A3 separately'?, in the sample covering spells

aged 50-51 (A; = 1) and in the sample consisting of spells aged 48-49 (A; = 0) as follows

yi = MoRig + MDiliig + MTiRig + ADiTiR(—iyg, + (5)
A8 + A D; + Mol + A1 DT + g;é +€;

"Because reliable data on vacancies is not available, the empirical analysis controls for the state of the labor

market via the unemployment rate in the age group 45-54.
121dentifying the causal parameter in distinct ways in the context of quasi-experiments is recommended by

Meyer (1995).
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Again, the parameter A3 captures the change in the correlation between y; and R that

—i)gi
is specific to the program implementation. This change should be identical in the non-entitled
as in the entitled sample if it is due to social interactions.!?

The second way of addressing changes in contextual interactions tests whether there is
a program specific change in the correlation between the individual outcome with a second
regressor defined at the group level that does not capture the group’s share satisfying REBP
criteria. Let X(_j, = A(_jg, — R(_s)g capture the share satisfying the age criterion but not
the previous work or location of residence criteria. The second test consists of introducing
X(-i)gi

(5). There should be no region-specific change in the effect of this variable on the outcome

along with all interactions with D; and T; to the difference-in-difference regression

because X(_;),, measures the share of spells in the reference group that are not entitled to
REBP because they violate either the previous work or the residence criteria. The important
advantage of such a test is that it adds plausibility to the identifying assumption relating to the
main regressor ;) .. It is unlikely that contextual or correlated effects change in a manner

that is orthogonal to X but correlated with R_

—4)gi )gi*

The remaining condition under which the identification strategy works deals with correlated
interactions, i.e. the potential for omitted variables to bias the results. In the difference-in-
difference setting, the assumption under which correlated interactions are irrelevant is that the

conditional expectation of the error term is not region and time-specific, i.e.

E(€ilgi, B(—iygi» DiR(-i)g;, TiR(~i)g,> Di, Ti, DiTiR(3)g,, DiT}) (6)

1)gi>

= E(eilgi, R(—i)g;, DiR(—i)g,, TiR( ), Di, Ti)

Section 2 provides evidence that there was no region-specific shock to the level of employ-
ment in the non-steel sector (figure 2). However, it is possible that the REBP affected the
composition of the inflow in such a way that inference on social interactions becomes impos-
sible. Whereas it is not possible to assess the validity of (6) with respect to unobservable
characteristics, the paper proposes to investigate whether the composition of the inflow is af-

fected in a program-specific way along important observable characteristics (Share satisfying

13 A second reason motivating the same separation of the sample is that the effects of this extended benefits
policy may be heterogeneous. The degree to which individuals decide to reduce search effort and increase the
reservation wage depends on variables that are not observed in the dataset such as household income. For indi-
viduals with a high household income, the REBP is a much more generous extension than for individuals with
a low household income because the latter are eligible for up to 92 % of previous unemployment benefits in the
form of unemployment assistance. If these unobserved variables that determine the level of unemployment as-
sistance transfers are correlated with R(_;),, the reduced form parameter reflects heterogenous treatment effects
in addition to social interactions. Splitting the sample allows discussing the change in the social interactions

parameter separately for the eligible spells as well as for the non-eligible spells.
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REBP criteria, earnings, firm size). This procedure is informative on the validity of (6) as long
as there are no unobserved characteristics that are orthogonal to these important observable
characteristics. We defer a detailed discussion of changes in the composition of the inflow to

the following section (table 5).

5 Results

Descriptive Analysis Table 1 shows the risk of long-term unemployment, i.e. the share of
spells that last longer than 6 months, by region of residence and REBP entitlement for the
period before the program was introduced (column 'Before’) and for the during period (column
'During’). Moreover, the analysis focuses on the event that the spell exceeds 6 months because
this measure is not influenced by right censoring and is, arguably, an indicator that is more
readily observed by individuals than mean unemployment duration. Long-term unemployment
can be observed after 6 months whereas the mean duration in the group can potentially never
be calculated exactly. Note, however, that results based on different outcome indicators are
provided as a sensitivity analysis below.

In the period before REBP, the risk of long-term unemployment was roughly 9 % for
individuals satisfying all REBP criteria. The corresponding figure was slightly lower (8.6 %)
for individuals aged 48-49 with residence in treated regions. The risk of the spell duration
exceeding 6 months increases strongly in the period when REBP is introduced for the age
group 50-51, from 9.0 % to 16.7 %. There is a decrease in the risk of long-term unemployment
in the age group 48-49 in treated regions, from 8.6 % to 6.6 %. This evidence is consistent with
the hypothesis that job seekers below the age of 50 years in treated regions may have found
jobs more quickly because the program reduced job search incentives for individuals aged 50
or older. Thus, the risk of long-term unemployment increased by 9.6 percentage points more

strongly for the entitled individuals than for the non-entitled individuals, in treated regions.
Table 1

The lower panel in table 1 shows the corresponding calculations for the set of regions
without REBP entitlement. This allows discussing whether there was an age specific secular
trend in the risk of long-term unemployment in the period when REBP was introduced. Indeed,
the risk of long-term unemployment increases slightly more in the age group 50-51 than in the
age group 48-49, but this increase is very small and insignificant. Nevertheless, subtracting this
secular trend from the effect reported above reveals that the risk of long-term unemployment
increased by 8.8 percentage points more strongly for the entitled individuals than would be

expected given the information on non-entitled individuals in treated and control regions.
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Table 2 investigates how the risk of long-term unemployment may be affected by social
interactions by allocating each spell to one two groups. The first group contains all spells with
a reference group containing "many old former workplace colleagues”, that is, spells with a
share of spells in the age group 50-54 exceeding .5. The second group contains spells with ”few
old former workplace colleagues”. Additionally, the calculations are performed separately for
the age group 50-51 and the age group 48-49 in order to condition on REBP eligibility. Table
2 shows that the probability of long-term unemployment increases very strongly, from 7.8 %
to 20.9 %, in the age group 50-51 with "many old colleagues”. There is a substantially weaker
increase in the risk of long-term unemployment for spells with ”few old colleagues”, from 9.8
% to 11.5 %. Thus, the probability of long-unemployment spells increases by 11.4 percentage
points stronger for the entitled individuals with many old former workplace colleagues. The
corresponding calculation in the control regions shows that the risk of long-term unemployment
increases slightly more strongly in the group with "many old former workplace colleagues”.
The difference-in-difference calculation shows thus that the risk of long-term unemployment
increases by 9.6 percentage points more strongly for the entitled individuals with ”many old

workplace” colleagues.
Table 2

Moreover, calculations for the age group 48-49 provide evidence of a spillover effect of REBP
on labor supply decisions. Table 4, right panel, shows that there is an increase in the risk of
long-term unemployment from 4.9 % to 7.5 % for spells in the age group 48-49, living in treated
regions with a high proportion of individuals aged 50 or older in the reference group. There is
a strong decrease in the risk of long-term unemployment, from 10.8 % to 5.7 %, for spells with
"few old former workplace colleagues” leading to a relative increase in the risk of long-term
unemployment in the group with ”many old former workplace colleagues”. The corresponding
calculations in the control regions suggest that the risk of long-term unemployment increases
only slightly more strongly for spells with ”many old former workplace colleagues”. Thus, the
risk of long-term unemployment increases disproportionately, by 7.1 percentage points, in a
group that does not satisfy the age eligibility criterion but has, arguably, strong social contacts

with entitled individuals.

Regression Analysis In order to assess social interactions in a multivariate setting, the
linear probability model is applied to the outcome variable y; = 1 if the spell lasts longer than
6 months, and y; = 0 otherwise. There are mainly two arguments for the linear probability
model. First, the strength of the ”partial-population intervention” is that social interactions

are identified in a linear model. Introducing non-linearity at this stage is thus not necessary
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for identification. Moreover, Moffitt (1999) argues that in applications with main focus on the
marginal effects it may be useful to consider the linear probability model. Nevertheless, we
also investigate results based on the logit model in the sensitivity analysis below. Reported
asymptotic z-Values correct for heteroskedasticity using White (1980)’s method. Furthermore,
to avoid the Moulton (1990) pitfall when regressing an aggregate variable on an individual
outcome, the error term is allowed to be correlated cells defined by the previous employer.
Table 3 performs essentially the same difference-in-difference calculation as table 2 addi-
tionally controlling for a number of individual, firm, and region characteristics. Individual
characteristics are age, marital status, education, white collar job, nationality, work experi-
ence in the previous 10 years, and log(average daily earnings in the previous job), i.e. earnings
in a year divided by number of days worked in that year. The firm characteristics are the log
of, respectively, the number of individuals in the reference group, firm size, average earnings,
and the percentage of workers in the age group 50-54 relative to workers in the age group
45-54. Firm size, average earnings and the percentage of workers in the age group 50-54 are
measured on the 10th day of the month preceding individual i’s inflow month. Regional char-
acteristics are the unemployment rate in the age group 45-54 in the region of residence, and a
variable capturing the distance from the individual’s residence to the border between treated

and control regions. Table Al provides descriptive statistics on these variables.
Table 3

The results in the left panel of table 3 show that there is no ex ante correlation between
the share aged 50-54 in the reference group and the probability of long term unemployment.
Also, there are no differences in this correlation between spells with residence in treated regions
compared to spells with residence in control regions. Also, there is a statistically significant
but quantitatively unimportant change in this correlation as of June 1988 (coefficient 'During *
Share aged 50-54’). Since the variable share aged 50-54 is standardized, the estimates suggest
that the probability of long-term unemployment is higher by 1 percentage point for spells
with a one standard deviation (.265) higher share of spells in the age group 50-54. The
most important change in the correlation between the outcome and group composition occurs,
however, in treated regions after REBP was introduced. The estimates suggest that the risk
of long-term unemployment increases by 4.5 percentage points due to an increase in the share
aged 50-54 in the reference group.

Second, results in table 2 for the age group 48-49 also indicate that there is no a priori
correlation between the age composition of the reference group and the probability of long-term
unemployment. In contrast to the older age group, the probability of long term unemployment

is estimated to be lower in treated regions the higher the share aged 50 and older in the reference
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group. Similar to previous results, there is a REBP-specific increase in the correlation between
the outcome variable and group composition in the sample covering the age group 48-49.

The estimates also show the differences between spells in treated regions and spells in
control regions both, before REBP and during REBP. In both age groups, there are no ex ante
differences in the probability of long-term unemployment (coefficient 'Treated region’). In
both age groups, there is a significant reduction in the probability of long-term unemployment
over time (coefficient 'During’). This improvement in job chances can probably be explained
by the period of positive growth of the Austrian economy. In the age group 50-51, there is
a significant increase in the probability of long-term unemployment by 4 percentage points
due to REBP (coefficient 'During * Treated regions’) whereas there is a significant reduction
in the probability of long-term unemployment for the age group 48-49 due to REBP. Taken
together, the estimates suggest that the probability of long-term unemployment increased by
6.8 percentage points more strongly in the age group 50-51 relative to the age group 48-49 due
to REBP.

Of course, the age composition of the reference group reflects only imperfectly the pro-
portion in the reference group actually entitled to REBP. It is possible to investigate to what
extent the changes observed in table 3 are actually due to the 'Share satisfying all REBP cri-
teria’. Table 4 decomposes the effect of the regressor ’Share aged 50-54’ into an effect due to
"Share satisfying REBP criteria’ and into effect due to 'Rest’, defined as the difference between
Share aged 50-54’ and ’Share satisfying REBP criteria’. The 'Rest’ variable captures, thus,
the share of spells within the reference group who do not satisfy either the previous work or the
residence criterion. Thus, table 4 implements the test of the identifying assumption discussed
in the previous section.

The results indicate that in the age group 50-51 the change in the correlation between
the outcome and group composition is only due to the share of spells satisfying all REBP
criteria. The estimates show that the probability of long-term unemployment is larger by
5.7 percentage points due to an increase in the share satisfying REBP criteria. There is no
corresponding REBP specific change between the share also satisfying the age criterion but
violating either the residence or previous work criterion (coefficient 'During * Treated region
* Rest’). However, the estimates for the age group 48-49 show the opposite picture. Here, the
change in the correlation between the outcome and group composition is only due to the 'Rest’
variable capturing the share within the reference group aged 50 or older that is not entitled
to REBP. This suggests that the identifying assumption regarding the ’Share satisfying REBP
criteria’ may be violated. In principle, these findings could be due to both, a program specific
change in contextual interactions and due to program-specific changes in the composition of

the inflow.
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It is possible to discuss program-specific changes in the relative size and the composition
of the inflow in treated regions and control regions in order to discuss potential quantity and
quality effects of REBP. Table 1 provides evidence on the relative size of the inflow. Whereas
the inflow in the age group 48-49 in treated regions was roughly 28.3 percent (=1447/5109) of
the inflow in the same age group in control regions before REBP, this ratio dropped to 26.3
percent when REBP was introduced. In contrast, the relative inflow in the age group 50-51
increased from 28.9 % to 30.7 % due to REBP. This is strong evidence that workers in the
age group 50-51 are more likely to have entered unemployment than workers in the age group
48-49.11

Table 5 investigates the composition of the inflow with respect to the variable identifying
social interaction effects — the share of spells satisfying REBP criteria in the reference group,
R(_4)4;, earnings in previous job (in logs), actual work experience in the previous 10 years,
marital status, and firm size (in logs). Daily earnings and work experience summarize past
labor market success, firm size characterizes the previous firm, and marital status is a rough
proxy for household income that is an important determinant of the REBP effect. The table
reports the REBP specific change in the correlation of each variable with the Share satisfying
REBP criteria (column ’A’) and the change in the mean of the variable due to REBP (column
'B’). These coefficients are computed in regressing each variable on a set of three dummy
variables 'During’, "Treated region’, and 'During * Treated region’ and all interaction terms

between these dummies and the variable ’Share satisfying REBP criteria’.!®

Table 5

Clearly, there is a significant and quantitatively strong increase in the non-steel inflow
in terms of the variable ’Share satisfying REBP criteria’. In the age group 50-51, the share
satisfying REBP criteria is roughly 5 percentage points higher than expected. In the age group
48-49 there is a smaller but statistically significant increase in the share satisfying the program
criteria. Second, there is an increase in daily earnings by roughly 2.2 percentage points for spells
in the age group 50-51 whereas there is a decrease by 3.5 percentage points for spells in the
age group 48-49 that is specific to REBP. Perhaps more importantly, there is a REBP specific

change in the correlation between the share satisfying program criteria and previous earnings

14See Winter-Ebmer (2003) for a discussion of the effect of REBP on unemployment entry.
15The regression model for the all variables except the ’Share satisfying REBP criteria’ is y; = aoR(_iyg, +

alDiR(fi)g,-, —+ QtQTiR(,i)gi —+ agDiTiR(,i)gi + as + asD; + agTi + arD;T; . +€;. R(fi)g,-, is standardized, i.e.
R(_i)g, is expressed as deviation from the sample mean and divided by the sample standard deviation. The
regression model for the ’Share satisfying REBP criteria’ is y; = a4 + asD; + agT; + ar D;T;.+¢;. Column A in

table 5 reports as and column B in table 5 reports as.
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in the age group 50-51. Workers in a reference group which has a one standard deviation
higher share of members satisfying REBP criteria are estimated to have earned roughly 9.2
log points more in the previous job. There is no corresponding REBP specific change in this
correlation in the age group 48-49. Third, the REBP inflow in the age group 48-49 has .138
years lower work experience. There is a REBP specific change in the correlation between the
share satisfying REBP criteria and work experience in the age group 50-51. Fourth, there
is no change in either the mean proportion married nor in the correlation between marital
status and the share with eligibility to REBP. Finally, there is a REBP specific increase in the
average size of the previous employer (age group 50-51) as well as in the correlation between
this variable and entitlement to REBP (both age groups). This means that the average spell in
treated regions in the period when the REBP in force was significantly different from the inflow
at other periods of time in the same regions, and in control regions. Moreover, the finding
that a number of these variables are correlated with the "Share satisfying REBP criteria’ to a
degree that can not be reconstructed from the non-affected regions casts strong doubts about
the identifying assumption (6).

Table 5 also reports inflow effects separately, for the construction inflow and for the other
non-steel inflow. This division of the sample is motivated by the fact that the construction
inflow is roughly 60 percent of the entire non-steel inflow. This decomposition shows that the
strong inflow effects discussed earlier are limited to the non-steel sector excluding construc-
tion. There are no program-specific changes regarding the composition of the inflow from the
construction sector (with the exception of previous work experience in the age group 48-49).
Furthermore, even though the relative inflow increases slightly in the period with REBP, both
age groups are affected in exactly the same manner.'® The average observable quality of indi-
viduals is not correlated differently in treated regions in the period with REBP with the main
regressor, the 'Share satisfying REBP criteria’. Moreover, it is likely that the evidence regard-
ing observables is also valid for unobservables. The evidence in table 5 will only fail to detect
differences in unobservables at the individual level if individuals differ along an unobservable
dimension that is orthogonal to past earnings.

The evidence in table 5 motivates analyzing the inflow from the construction sector sep-
arately from the other non-steel sector. Table Al provides descriptive statistics on the con-
struction inflow and on the other non-steel inflow. In comparison with the non-steel inflow, the
construction sector is characterized by smaller but less dispersed reference groups. Whereas the

average reference group contains 31 spells in the other non-steel inflow sample (with standard

16The finding of no inflow effects is not specific to the subset of variables chose here. In the construction
sector we find no REBP specific change in the correlation between the share satisfying REBP criteria and any

of the control variables listed in table A2 at the 5 percent level.
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deviation 92), the average reference group in the construction inflow contains 21 spells (with
standard deviation 36). There are neither important differences with respect to the proportion
aged 50 to 54 nor with respect to the proportion satisfying REBP criteria. Table Al also
shows means and standard deviations on a number of characteristics of the previous employer.
Construction firms are smaller, pay somewhat less than the average firm, and the proportion
of workers aged 50-54 in the age bracket 45-54 is slightly higher in construction firms. There
are fewer white collar workers in the construction inflow, and construction workers have about
.44 years less actual work experience in the previous 10 years. There are no further important
differences between the construction sector and the other non-steel inflow.

There are a number of reasons why the construction sector remains unaffected by REBP.
First, employment in the construction sector is strongly seasonal. When firms in the construc-
tion sector lay off workers in December, managers expect to re-hire a substantial fraction of
these workers in the spring. This implies that — in contrast to the remaining sector — it is
less advantageous to concentrate layoffs on a particular age group. Furthermore, the Austrian
economy was doing relatively well in the beginning of the REBP period (figure 1) and there
was no region specific shock to the non-steel sector (figure 2). Thus, firms in the construction
sector did not need to downsize in the period from 1986 until 1991.

Table 6 analyzes the relevance of social interactions in labor supply decisions separately, for
the construction inflow and for the other non-steel inflow. Estimates for the construction inflow
suggest that there is a statistically significant and quantitatively important increase in the risk
of long term unemployment due to a change in the share satisfying REBP eligibility criteria,
both in the entitled age group 50-51 and in the non-entitled age group 48-49. Moreover, the
REBP specific change in the correlation between the outcome and the group’s composition with
respect to entitlement to the program is of roughly the same order of magnitude for spells who
are actually entitled to REBP and also for spells who are not entitled to REBP. An increase by
one standard deviation in the share satisfying REBP criteria is associated with an increase in
the probability of long-term unemployment of between 3 to 4 percentage points. This suggests
that there is no program-specific change in the importance of contextual interactions, i.e. (33
is not program specific.

Table 6 also shows that there are no changes in the correlation between the outcome and
the share of spells in the reference group aged 50 or older that violates either the previous
work or the location of residence REBP criteria or both (coefficient 'During * Treated region *
Rest’). This suggests that there were no further REBP specific changes affecting the correlation

between individual outcomes and the reference group’s composition.

Table 6
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Results for the other non-steel inflow in the age group 50-51 also suggest that there is
a REBP specific change in the correlation between the ’Share satisfying REBP criteria’ and
the probability of long-term unemployment. In contrast to the results for the construction
sector, however, there is no evidence of such a change in the age group 48-49. Taken together,
these results are consistent with the hypothesis that the regressor ’Share satisfying REBP
criteria’ reflects social interactions as well as potential age group specific changes in contextual

interactions or unobserved individual characteristics.

Sensitivity Analyses Table 7 reports the estimated coefficient on the variable that captures

social interactions ("During * Treated region * Others entitled’) in a series of sensitivity analyses
based on the construction inflow. Panel A studies whether potential anticipation effects may
affect identification of social interactions. There are two important concerns with anticipation.
The first concern holds that because the policy was publicly discussed as early as February 1988
there may have been reactions on the part of firms or workers that may affect identification of
social interactions. This concern can be addressed, roughly, by assuming that REBP already
starts as of February 27, 1988 — the day when the program was discussed in the national
newspapers for the first time. Results show that the social interactions parameters are not
sensitive to this modification of the timing of the program. This is probably due to the
fact that the definite selection of the regions was only made public about one month before
the program was actually implemented. The second concern with anticipation holds that the
individuals in treated regions aged just below the age of 50 may be willing to accept any regular
job as soon as they turn 50 because upon loosing this job they are in a system of very generous
unemployment benefits.!” In order to discuss this issue, the sensitivity analysis disregards
spells in the age group 49 in treated regions in the period when REBP was in force. In the age
group 50-51 we exclude spells aged 51 in order to assess the sensitivity of the baseline result to
age. Results indicate that there is a slight reduction in the social interactions parameter based
on the age group below 50. However, there is a corresponding slight reduction in the age group
aged 50 years or older. Moreover, the social interactions parameters are positive, significant,
and quantitatively of the same order of magnitude as reported previously. This suggests that

the anticipation effects are not relevant.
Table 7

Panel B discusses the concern that the 'Share satisfying REBP criteria’ may reflect firms’

decisions regarding re-hiring of the previously laid off workers. This concern can be addressed

1"Note that the REBP entitlement rules are conditional upon the age at the start of the unemployment spell,

so individuals do not automatically gain REBP entitlement as soon as they turn 50.
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by investigating whether the estimate of the social interactions parameter is affected by the
timing of inflow in the reference group. The idea is that, by construction, the inflow structure
after spell i enters unemployment is more closely related to long-term unemployment than the
inflow structure before spell i enters unemployment. If the ’Share satisfying REBP criteria’
merely reflects labor demand effects, the observed change in the correlation between long-term
unemployment and group composition will be stronger for a variable that captures the structure
of the inflow after spell i enters unemployment. The sensitivity analysis tests this hypothesis
by allowing for separate coefficients for the number of spells satisfying REBP criteria entering
before and after spell i expressed as a proportion of the total number of spells in the reference
group. The results indicate that inflow composition prior to the inflow date of spell i as well as
inflow composition after the inflow date of spell i are equally important in identifying the social
interactions parameter. This evidence is inconsistent with the interpretation that the ’Share
satisfying REBP criteria’ primarily reflects the effect of firms’ decisions on the probability of
long-term unemployment.

Panel C addresses potential measurement concerns with the analysis. The first row checks
whether unobserved region specific characteristics affect identification of the social interactions
parameter. This can be investigated by adding a set of region effects which are interacted with
the 'During’ program indicator to the regression model (5). The social interactions parameter
is then identified on within region differences in the share satisfying program criteria. Results
indicate that the social interactions parameter in the sub-sample aged 50-51 increases slightly
but insignificantly and that there is no change in the corresponding parameter in the sub-sample
aged 48-49. The second row in panel D investigates the potential bias due to unobserved
individual heterogeneity by omitting a powerful individual characteristic reflecting previous
earnings. The idea of this sensitivity analysis is, that because previous earnings are highly
correlated with the individuals’ success on the labor market, we can investigate the potential
for omitted variables to account for the result. It turns out that the identification strategy is
very robust to omitting the log of previous daily earnings. This suggests that the results are
not sensitive to unmeasured characteristics at the individual level. The paper has provided
a potential explanation for this strong degree of robustness in table 5. Because there is no
REBP specific change in the correlation between the log of previous daily earnings, results are
not affected by the presence of this regressor in the model.

Panel D investigates the sensitivity of the results with respect to the choice of a linear model
for the outcome. The first row applies the logit model to the indicator reflecting whether the
unemployment spell has exceeded 6 months or not — the main outcome indicator used so far.
Results indicate that the findings reported above are not affected at the qualitative level. The

social interactions coefficients are significantly different from zero. However, the quantitative
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importance of social interactions is less strong in the logit model when compared to the linear
probability model. This is due to the fact that the logit density is relatively low at the mean of
the dependent variable. The second row in panel E studies the relevance of social interactions
in explaining the unemployment outflow rate in the Cox proportional hazard model. Results
indicate that the outflow rate is lower for spells in reference groups with a higher share of
entitled individuals both, in the age group 50-51 and 48-49. An increase by one standard
deviation in the share entitled to the program reduces the outflow rate between 9-18 percent.

In sum, table 7 documents that the finding of a change in the correlation between individual
unemployment duration outcomes and the entitlement to REBP in the reference group is a

robust, statistically significant, and quantitatively important phenomenon.

Policy Implications One of the major advantages of this new approach to identifying social

interactions is that it allows to discuss directly the relevance of social interactions for economic
policy. According to the evidence in Table 6, the social spillovers are equally strong in the
entitled and in the non-entitled sample for the construction inflow. Thus, it is possible to
impose this restriction and estimate the model (4) that contains the direct of REBP in addition
to the social spillover effects of REBP on the probability of long-term unemployment. Results
in table 8 indicate that the probability of long-term unemployment drops by 1.1 percentage
points for non-entitled spells in treated regions when REBP is implemented — evaluated at
the mean share satisfying REBP eligibility criteria (coefficient 'During * Treated region’).
In contrast, there is an increase by 2.7 percentage points for entitled individuals (coefficient
'‘During * Treated region * Aged 50-51"). The role of social interactions can be deduced by
the coefficient 'During * Treated region * Share satisfying REBP criteria’. When comparing
entitled or non-entitled individuals in treated regions to similar individuals in control regions
or similar individuals in different groups, social interactions are important. For instance, the
increase in the probability of long-term unemployment for the entitled individual in the group
with average entitlement to REBP compared to control regions is 1.6 (=-1.14-2.7) percentage
points. On the other hand, the individual in a reference group with a one standard deviation
higher share satisfying REBP criteria is estimated to experience an increase by 4.8 (=1.6 + 3.2)
percentage points compared to an individual with similar reference group composition in control
regions. The estimates also imply that some entitled individuals are leaving unemployment
quicker than comparable individuals in control regions, i.e. those in reference groups with a

low share satisfying REBP criteria.

Table 8
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Moreover, the results in table 8 also allow to infer the structural social interactions param-
eter 3; that links individual outcomes with group average outcomes. The coefficient 'During *
Treated region * Age 50-51" estimates the effect of REBP holding group composition constant,
i.e. the estimate of B£ — 3, is 2.7. The coefficient 'During * Treated region * Share entitled sat-
isfying REBP criteria’ estimates (35 — [32)16—%1 = 3.2. This implies that individual outcomes
will change at least by 3; = .54 due to a change in group outcomes by one standard deviation.
This indicates that social interactions are relevant determinants of unemployment. On the
other hand, there is some evidence that social interactions are more relevant for outcomes that
are determined outside markets. For instance, in the context of information acquisition, the
field experiment in Duflo and Saez (2003) identifies a social spillover effect of about .75.

This analysis shows that social interactions are important in the design of unemployment
benefit systems. For instance, the age related unemployment duration benefit schemes that
were introduced by a number of European countries — Germany, Austria, France — in the
1980s can be expected to have increased also the unemployment duration of non-affected age
groups. In the U.S. such selective benefit duration schemes are uncommon. However, in case of
worsening labor market conditions it is possible that Congress enacts Temporary Extensions of
Unemployment Compensation. The present analysis indicates that such temporary extensions
may also increase the duration of unemployment of those individuals out of work who are
not eligible for unemployment compensation by increasing unemployment duration of entitled
individuals. The implication of this is that unemployment benefit policy needs to consider not

only the outcomes of the entitled but also the outcomes of the non-entitled groups.

6 Conclusions

This paper studies the relevance of social interactions in labor supply decisions by using detailed
information on a partial-population intervention in unemployment insurance. In 1988, the
Austrian government extended the duration of regular unemployment benefits (REBP) from
30 weeks to 209 weeks for individuals aged 50 or older living in certain regions with continuous
work history. This paper argues that this partial-population intervention allows identification
of endogenous social interactions based on outcome data.

The main idea is that this policy change affects entitled individuals in two ways if social
interactions are relevant. Besides the direct effect on individual decision making due to making
unemployment more attractive, the policy is expected to affect unemployment via the compo-
sition of the reference group with respect to entitlement to the policy. Moreover, this policy
change should also affect individuals who are not entitled via the average entitlement to REBP

in the reference group. These two implications of social interactions are studied by focusing
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on the reference group comprising former workplace colleagues.

Results indicate that there is a strong effect of REBP on labor supply decisions that operates
via the composition of the reference group with respect to REBP entitlement. This effect is
present not only for individuals who are entitled to REBP but also for individuals who are
not entitled to REBP. Second, the policy implications of social interactions are discussed by
separating the effect of REBP on labor supply decisions with and without social interactions.
Moreover, results show that there is a strong increase in the variance of the effects of labor

market policy due to social interactions.
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Figure 1 : GDP growth in Austria, 1980-1998
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Source: Austrian Institute of Economic Research (WIFO), own calculations.



Figure 2 : Employment in treated regions divided by employment in control regions
age group 40-44, by industry
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Figure 3 : Definition of reference group
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Table 1 : Risk of long-term unemployment and the REBP
Non-steel inflow
Before REBP During REBP Time effect
Treated Regions
Age50-51 .090 167 077
[1251] [2662] (.012)
Age 48-49 .086 .066 -.019
[1447] [2485] (.009)
Age effect .005 101 .096
(.012) (.009) (.014)
Control Regions
Age50-51 .062 .081 .019
[4328] [8649] (.005)
Age 48-49 .069 .081 011
[5109] [9438] (.005)
Age effect -.008 .000 .008
(.005) (.004) (.007)
REBP Effect .088
(.015)

Notes: Standard error in parentheses; number of observationsin brackets. Risk of long-term unemployment =
share of spellsin cell that last longer than 6 months.

Source: Own calculations, based on Austrian Social Security data.
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Table 3 : Socia interactions in unemployment
Dependent variable : spell lasts longer than 6 months
linear probability estimates

Age50-51 Age 48-49

Coeff. z-Value Coeff. zValue
Share aged 50-54 -.003 -.84 -.002 -.50
Treated region * Share aged 50-54 -.008 -.76 -.019 -2.24
During * Share aged 50-54 .010 2.10 .003 .61
During * Treated region * Share aged 50-54 .045 2.61 .022 217
Treated region .004 40 -.008 -.83
During -.014 -2.30 -.017 -2.99
During * Treated region .040 2.74 -.028 -2.45
Firm characteristics Yes Yes
Individual characteristics Yes Yes
Adjusted R? 14 11
Number of observations 16890 18479
Notes: z-values are based on robust standard errors that account for clustering (previous employer)

Source:

and heteroskedasticity. Share aged 50-54 is standardized. Firm characteristics are log(number
of other individuals flowing in from same firm in year surrounding inflow date of personi,
log(firm size), log(mean(earnings)), workers aged 50-54 as a percentage of workers aged 45-
54; measured in the month before the inflow date of person i, and industry affiliation of the
employer. Individual characteristics are age, marital status, education, white collar,
nationality, experience in previous 10 years, log(average daily earnings in previous job).
Additionally, the regional unemployment rate in the age group 45-54 and distance to nearest
community in control region for TR spells, and -distance to nearest community in treated
region for CR spells areincluded.

Own calculations, based on Austrian Socia Security data.



Table 4 : Isthe effect solely due to REBP entitlement?
Dependent variable : spell lasts longer than 6 months
linear probability estimates

Age 50-51 Age 48-49

Coeff. z-Value Coeff. z-Value
Share satisfying REBP criteria -.002 -.57 -.003 -.69
Treated region * Share satisfying REBP criteria -.011 -.98 -.016 -1.82
During * Share satisfying REBP criteria .007 1.55 .004 .86
During * Treated region * Share satisfying REBP criteria 057 317 017 1.60
Rest -005 -1.01 .001 A5
Treated region * Rest .001 .05 -.022 -2.17
During * Rest 012 213 -.001 -.22
During * Treated region * Rest -.011 -.81 .029 243
Treated region .006 55 -.010 -1.06
During -013 -2.04 -.018 -3.03
During * Treated region 034 235 -.025 -2.26
Firm characteristics Yes Yes
Individual characteristics Yes Yes
Adjusted R? 148 106
Number of observations 16890 18479

Notes: z-values are based on robust standard errors that account for clustering (previous employer) and
heteroskedasticity. ’ Share satisfying REBP criterid is the share in the reference group satisfying the REBP
entitlement criteria, that is, aged 50 or older, ratio actual to potential experience exceeding .7, and residencein
TR (residencein CR for spellsin CR). 'Rest’ isthe difference between ’ Share aged 50-54' and ' Others entitled’,
i.e. the share of spellsin the reference group who do not satisfy either the previous work criterion or the
location of residence criterion, or both. See notes for table 3 for alist of firm and individual characteristics.

Source:  Own calculations, based on Austrian Social Security data.
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Table 7 : Sensitivity analysis
Based on Construction Inflow
Coefficient: Treated region * During * Share satisfying REBP criteria

Age50-51 Age 48-49
Coeff. z-Value Coeff. z-Value

Baseline result .039 2.58 .030 2.61
A. Anticipation effects

During period starts February 27, 1988 .039 2.59 .027 2.36

Exclude spells aged 51 or 49 .038 3.09 .028 2.15
B. Firm decisions

Share satisfying REBP criteria before spell i .034 2.40 .022 1.90

Share satisfying REBP criteria after spell i .030 2.22 .027 2.29
C. Measurement issues

Add region effects, interacted with 'During’ indicator .046 2.87 .029 2.38

Omit log(daily earnings) .038 2.56 .031 2.66
D. Non-linear models

Marginal effect from Logit .019 2.63 .021 281

Effect on log exit hazard -.193 -2.91 -.097 -1.69

Notes: z-values are based on robust standard errors that account for clustering (previous employer) and heteroskedasticity. This
table reports the interaction term ' Treated region * During * Share satisfying REBP criteria’ from separate regressions
following the specification in table 6.

Source:  Own calculations, based on Austrian Social Security data.



Table 8 : Direct effects vs Social spillover effects of REBP
Dependent variable : spell lasts longer than 6 months
linear probability estimates

Coeff. z-Value
Share satisfying REBP criteria -.005 -1.52
Treated region * Share satisfying REBP criteria -.012 -1.70
During * Share satisfying REBP criteria -.001 -.35

During * Treated region * Share satisfying REBP criteria .032 3.56

Aged 50-51 -.010 -1.45
Treated region * Aged 50-51 .005 42
During * Aged 50-51 -.001 -.18
During * Treated region * Aged 50-51 .027 1.73
Treated region -.008 -.95
During -.010 -2.05
During * Treated region -.011 -1.04
Firm characteristics Yes
Individual characteristics Yes
Adjusted R? .038
Number of observations 20952

Notes: Estimates are based on construction inflow. z-values are based on robust standard

errors that account for clustering (previous employer) and heteroskedasticity. See
notes to table 3 for additional information.

Source; Own calculations, based on Austrian Socia Security data.



Table Al : Descriptive statistics, non-steel inflow vs construction inflow.

Non-steel
Mean SD

characteristics of reference group

number of spells 24871 (64.936)

log(number of spells) 2223 (1.312)

proportion aged 50-54 448 (.265)

proportion satisfying REBP criteria .336 (.259)
characteristics of previous employer

log(firm size) 4539 (1.339)

log(average(daily earnings)) 6.512 (.198)

proportion aged 50-54 in 45-54 year olds 522 (.234)

manufacturing, excluding steel 115

mining .021

construction .592

tourism .070

other industries .202
individual characteristics

change in August 1989 A17

age 49.940 (1.145)

married .814

divorced or widower .090

single .096

compulsory education .653

apprenticeship .342

craftsmanship .005

white collar .069

foreign 126

experience in previous 10 years 8.614 (1.082)

log(previous earnings) in AS 6.472 (.267)
regional unemployment rate (%) 3455  (1.607)
distance to border (hours) -787 (1183
number of observations 35369

Construction

Mean

20.958
2311
453
.343

4.365
6.505
.529
.000
.000
1.000
.000
.000

415
49.944
.835
.071
.094

.356
.001
.021
135
8.438
6.470
3.332
-.885

20952

SD

(36.219)
(1.208)
(.244)
(.240)

(1.123)
(.182)
(.241)

(1.142)

(1.024)

(.234)
(1.485)
(1.163)

Other Non-Steel
Mean SD
30.558 (91.564)
2.004 (1.441)
440 (1292
326 (.284)
4792 (1.568)
6.521  (.218)
513 (.222)
.282

.050

.000

172

496

420

49.934 (1.150)
.783

119

.098

.666

.323

011

139

114

8.871 (1.113)
6.474  (.309)
3.633 (1.754)
-644  (1.197)
14417

Source:  Own calculations, based on Austrian Socia Security data.



Table A2 : Descriptive statistics on control variables, construction inflow

Age50-51 Age 48-49
TR CR TR CR

Mean SD Mean SD Mean SD Mean SD
log(number of spellsin reference group) 2.361 (1.128) 2.309 (1.219) 2.317 (1.127) 2.301 (1.233)
log(firm size) 4.481 (1.046) 4.339 (1.125) 4.444 (1.080) 4.346 (1.145)
log(average(earnings) in firm) 6.475 (.165) 6.515 (.187) 6.466 (.163) 6.512 (.185)
proportion aged 50-54 in 45-54 year oldsin firm 586 (.225) 577 (.224) 501 (.255) 478 (.245)
change in August 1989 .000 .488 438 433
age 50.959 (.576) 50.970 (.575) 48.982 (.576) 49.000 (.580)
married .862 .838 .857 .822
divorced or widower .062 .067 .059 .078
single .076 .095 .084 .100
compulsory education 702 .645 .679 .621
apprenticeship .298 .354 321 378
craftsmanship .001 .001 .000 .001
white collar .015 .019 .015 .026
foreign 192 123 .186 J21
experience in previous 10 years 8.406 (1.027) 8.450 (1.016) 8.383 (1.039) 8.445 (1.027)
log(previous earnings) in AS 6.434 (.222) 6.480 (.237) 6.426 (.222) 6.479 (.234)
regional unemployment rate (%) 3.422 (1.587) 3.276 (1.448) 3.413 (1.589) 3.345 (1.470)
distance to border (hours) 572 (.263) -1.218 (1.020) 567 (.263) -1.230 (1.022)
number of observations 1920 8156 2042 8834

Notes: TR=resident in REBP region, CR=resident in non-REBP region. The change in August 1989 is zero for spellsin TR aged 50-51 because
these spells were not affected by the change in potential benefit duration that occured in August 1989 (section 2). Distance to border gives
the commuting time by car in hours from the community of residence to the nearest community across the border for spellsin TR and the
negative of thistime for spellsin CR.

Source: Own calculations, based on Austrian Social Security data.



Table A3 : Complete results for table 6.

Share satisfying REBP criteria

Treated region * Share satisfying REBP cr
During * Share satisfying REBP criteria
During * Treated region * Share satisfyinc
Rest

Treated region * Rest

During * Rest

During * Treated region * Rest

Treated region

During

During * Treated region

log(number of spellsin reference group)
log(firm size)

log(average(earnings) in firm)
proportion aged 50-54 in 45-54

change in August 1989

age

married

divorced / widower

apprenticeship

craftsmanship

white collar

foreign

experiencein previous 10 years
log(previous earnings) in AS
manufacturing, excluding steel

mining

tourism

unemployment rate

distance to border

constant

Adjusted R?
Number of observations

Construction Inflow

Age50-51 Age 48-49
Coeff.  z-Value Coeff. zValue
-.004 -1.21 -.003 -.67
-.017 -1.67 -.012 -1.35

.001 .25 -.001 -.29

.039 2.58 .030 261

.003 73 -.001 -21
-.009 -.94 -.014 -1.47
-.001 -.20 .008 1.32
-.004 -.37 .017 1.37
-.005 -.55 -.011 -1.23
-.014 -2.42 -.007 -1.21

.021 173 -.012 -1.19
-.017 -5.24 -.014 -5.02

.017 4.25 .012 413

.053 3.49 .027 2.16
-.030 -3.11 -.009 -1.19

.006 1.06 .002 .36

.002 75 .004 1.40
-.025 -3.17 -.022 -3.04
-.002 -13 .023 1.87
-.002 -.40 -.002 -.48

150 157 .282 2.15

154 5.51 116 5.05
-.015 -2.47 -.011 -1.95
-.011 -4.50 -.008 -3.66
-.042 -3.26 -.033 -2.57

.009 4.20 011 6.63

.009 5.63 .010 6.21

.083 2.77 .070 273

.041 .036
10076 10876

Other Non-Sedl Inflow

Age50-51
Coeff. z-Value
-.003 -.38
-.008 -.40
.015 151
.056 2.06
-.011 -1.41
.010 43
.024 2.54
-.020 =75
.007 31
-.009 -.65
.049 1.70
-.004 -.62
.010 1.86
.108 3.33
-.058 -251
.030 2.09
.011 1.48
-.072 -4.22
-.024 -1.08
.037 311
.049 .88
.240 11.62
-.049 -3.62
.018 3.61
-.089 -3.73
.052 181
-.060 -2.62
.029 1.90
.023 6.34
.012 251
.087 158

131
6814

Age 48-49
Coeff. z-Value
-.003 -41
-.025 -1.59
.010 1.22
.009 .53
.003 .38
-.028 -1.43
-.009 -1.01
.035 1.60
-.018 -.93
-.034 -2.81
-.031 -1.46
-.001 -.28
.012 2.84
.020 .76
.016 1.00
.032 3.06
.007 115
-.056 -3.91
-.004 -22
.012 135
120 2.29
234 13.73
-.008 -.69
.006 1.72
-.016 -.86
.057 291
-.048 -3.37
.038 3.10
.014 5.55
.015 4.48
113 271

.109
7603

Source:

Own calculations, based on Austrian Social Security data.
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