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All aboard? Commuter train access and labor market 
outcomesa 

by 

Olof Åslundb, Ina Blindc and Matz Dahlbergd 

November 9, 2015 

Abstract 

We investigate the impact of commuter train access on individual labor market 
outcomes. Our study considers the introduction of a commuter train on a pre-existing 
railroad in Sweden, considerably decreasing commuting times by public transit and 
hence increasing access to the regional employment center. Using difference-in-
differences matching techniques on comprehensive individual panel data spanning over 
a decade, our intention-to-treat estimates show that the reform essentially had no impact 
on the earnings and employment development among the affected individuals. 
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1 Introduction 
The importance of job access via public transit in improving the functioning of the labor 

market and strengthening the economic position of workers, is a topic receiving 

considerable political attention. The infrastructural investments required are substantial 

and relatively easy to compute. The gains are harder to estimate, and knowledge, for 

example about the labor market impact of changes in job access and commuting times, 

is limited. However, recent theoretical work points to the importance of transport modes 

for generating differences in economic outcomes across groups (Gautier & Zenou, 

2010) and some studies argue that the availability of public transit is a key determinant 

for cross-group differences in geographical distribution (Glaeser, Kahn, & Rappaport, 

2008). 

We investigate these issues, studying the individual labor market effects of a 

commuter train considerably decreasing commuting times by public transit to the 

employment center for those living close to the pre-existing railroad on which the 

commuter train was introduced. Upptåget (the case we study), was inaugurated in the 

early 1990s, connecting locations north of the city of Uppsala, Sweden, to the local 

center and further to the greater Stockholm area. We argue below that the institutional 

features suggest that the case is well suited for overcoming many of the methodological 

challenges typically present in this type of research.1 While the location of the train was 

governed by a pre-existing railroad, the timing was related to a legal change. The train 

altered commuting opportunities and travel times for some areas, while leaving 

conditions unchanged for other areas included in the same local labor market. It can also 

be argued that—at least in a European context—we address the more policy-relevant 

margin: the effects of improving public transport rather than introducing it in a context 

where only private transport has been available previously.  

Theory suggests a number of reasons why commuting opportunities may affect the 

employment and wages of individual workers. The literature is described in more detail 

in the next section, but let us here only point out a few potential mechanisms. First, 

shorter travel times or less expensive commutes may increase the optimal job search 

area (Gobillon, Selod, & Zenou, 2007) and may also decrease the reservation wage 

                                                 
1 Our approach is in line with the suggestions made by Gibbons and Machin (2006), in their literature study on 
transport and labor market linkages, on how to deal with the problems of endogeneity and to identify a causal impact 
of transport or transportation policy on labor market outcomes.  
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(Brueckner & Zenou, 2003; Coulson, Laing, & Wang, 2001), leading to decreased 

unemployment. In other words, the effective labor market is increased, which should 

improve matching. Long commutes may also affect the productivity of workers, either 

because the commute itself requires a lot of effort (Zenou, 2002), or because the 

commute affects the flexibility between work and other commitments (Ross & Zenou, 

2008). This may make employers reluctant to hire people living too far away, or induce 

workers to shirk, which increases the risk of unemployment.  

Although there is a large number of empirical studies on the impact of job access on 

labor market outcomes following Kain (1968), it is only relatively recently that 

transport modes and transport infrastructure have been taken into account in this line of 

research.2 There are thus some studies on the importance of car ownership or car access 

(e.g., Gurley & Bruce, 2005; Ong, 2002; Raphael & Rice, 2002; Shen & Sanchez, 2005) 

and a few studies focusing on job access by public transit. Some US studies suggest no 

or little relation between job access by public transit and employment (e.g., Cervero, 

Sandoval, & Landis, 2002; Sanchez, Shen, & Peng, 2004); whereas others find a 

positive association (e.g., Kawabata, 2003; Ong & Houston, 2002; Sanchez, 1999).  

Evidence regarding the importance of job access by public transit is thus mixed and 

pertains mainly to the US. It is possible that the effects of new public transit 

infrastructure are different in Europe where the public transit network in and around 

cities is generally more extended than in the US. Matas, Raymond and Roig (2010) 

study the importance of job access by public transit in Barcelona and Madrid, Spain, 

and find a positive effect on women, primarily among the low-educated.  

We use comprehensive, individual panel data for the years 1985–1996, including 

detailed geographical information on residential and workplace location, as well as on 

labor market outcomes. We combine a difference-in-differences approach with 

matching methods to compare the development of labor market outcomes for 

individuals living in treated and non-treated areas before the introduction of the train.  

                                                 
2 Kain (1968) suggested that the high unemployment rate of African-Americans in US metropolitan areas was 
aggravated by the movement of low-skilled jobs from the central cities to the suburbs, worsening job access for 
African-American workers constrained to central cities by housing market discrimination (the spatial mismatch 
hypothesis). Since the study by Kain (1968) a large number of empirical studies have been carried out which attempt 
to test the relation between job access and labor market outcomes in general and the spatial mismatch hypothesis in 
particular. The collected evidence suggests that poor access to jobs does indeed lead to worse labor market outcomes 
(for literature surveys see Gobillon et al., 2007; Ihlanfeldt, 2006; Ihlanfeldt & Sjoquist, 1998; Zenou, 2009). 
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We find that the introduction of the commuter train essentially had no significant 

effects on employment probability or labor earnings for those individuals living in the 

treated area before the new commuter train was introduced. A large set of robustness 

checks and supplementary analyses confirm the impression that getting access to the 

commuter train did not significantly alter the labor market development of the treated 

individuals.  

The rest of the paper is organized as follows: in Section 2 we briefly present some 

theories as to why job access can matter for individual labor market outcomes. Section 3 

describes the development of the commuter train Upptåget and defines the treatment 

group and the potential control group. Section 4 explains the empirical strategy and 

presents the data used as well as some descriptive statistics. The results from the 

empirical analysis are presented in Sections 5 and 6, and Section 7 concludes.  

2 Theories 
The introduction of the commuter train Upptåget considerably decreased commuting 

times by public transit from the stations towards the employment center of Uppsala city 

and further south towards Stockholm, and thus led to improved job access close to the 

stations. What does theory lead us to expect about the effect of the commuter train on 

individuals’ labor market outcomes?  

In the standard urban economic model developed by Alonso (1964), Mills (1967), 

and Muth (1969), housing and land prices decline with distance from the central 

business district (CBD) to compensate individuals for longer commutes. In this 

monocentric urban model, high-income workers consume more land and therefore 

choose to live where land is cheap, i.e., far from the CBD, while poor workers live close 

to the CBD.3 In the model and versions thereof, for example including different 

transport modes (LeRoy & Sonstelie, 1983) and decentralized or multi-centric 

employment (e.g., White, 1976), the labor market is fully competitive, productivity and 

wages are given and there is no unemployment. Thus, although the models include a 

relation between job access and income, length of commute cannot affect individuals’ 

labor market outcomes.  

                                                 
3 The key condition for this is that the elasticity of land with respect to income is greater than the elasticity of the 
value of time with respect to income (see Becker, 1965). The validity of this condition has been questioned, see e.g. 
LeRoy and Sonstelie (1983) and Glaeser, Kahn and Rappaport (2008).  
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In the middle of the 1990s efforts began to combine urban economic models with 

labor economic theories and develop models in which workers’ location (land market), 

as well as wages and unemployment (labor market) are determined in equilibrium (for a 

synthesis, see Zenou, 2009). While most of these models do not take transport modes 

into account, they may still be relevant at least to the extent that people rely on public 

transit.  

One branch of this literature introduces spatial frictions to efficiency wage models 

(see e.g. Brueckner & Zenou, 2003; Ross & Zenou, 2008; Zenou, 2002, 2009; Zenou & 

Smith, 1995).4 In some of these models work effort and thus productivity is allowed to 

vary with the length of commute, either because the commute itself requires a lot of 

effort (Zenou, 2002), or because the commute affects the flexibility between work and 

other commitments (Ross & Zenou, 2008). The implications of this for employment and 

wages depend on the ability of employers to observe workers’ commuting costs and to 

anticipate workers’ behavior. Within these models, the new and faster commuting 

opportunity could reduce work related fatigue and increase workers’ leisure time, thus 

making people with longer commutes more productive at work. This could in turn make 

employers more willing to hire workers living far away/reduce the workers’ risk of 

being caught shirking and with that the number of unemployment spells. Increased 

leisure time and a reduction of commuting related fatigue could have some effect even 

on people who did not rely on public transit but on car before the introduction of 

Upptåget. Switching from driving a car to riding a train would allow them to rest, work 

or do some errands (e.g. send mails, pay bills, make phone calls) during the commute.       

Another branch of the urban labor economics literature introduces spatial frictions to 

search-matching models (see e.g., Gobillon et al., 2007; Smith & Zenou, 2003; Wasmer 

& Zenou, 2002, 2006).5 Studies in this vein suggest that the introduction of the 

commuter train could help people to higher search efficiency and search intensity, 

increasing their employment probabilities and probabilities of finding better paying 

jobs. 

A spatial search-matching model that includes mode-choice is provided by Gautier 

and Zenou (2010). In the model, because of initial wealth differences, whites can buy 

cars while ethnic minorities have to rely on public transit. Since the set of jobs that can 
                                                 
4 For the initial efficiency wage model see Shapiro and Stiglitz (1984). 
5 For the initial search-matching model see Mortensen and Pissarides (1999) and Pissarides (2000). 
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be reached by car is larger than the set that can be reached by public transport, whites 

find jobs more quickly and experience shorter unemployment spells. Furthermore, a 

worker’s bargaining position depends on what employers know or suppose about car 

ownership among white and ethnic minorities (statistical discrimination), resulting in 

higher wages for whites. In this model, better public transport such as the commuter 

train Upptåget should reduce differences in labor-market outcomes between whites and 

ethnic minorities. 

To the extent that workers’ residential locations are fixed, there are also models 

where workers may refuse jobs involving commutes that are too long because 

commuting to that job would be too costly in view of the proposed wage (Brueckner & 

Zenou, 2003; Coulson et al., 2001). This can depress both wages and employment rates 

in areas where the number of jobs are few relative to the labor pool. The new and faster 

commuting opportunity could here allow people to accept jobs that they would 

previously not have accepted, positively affecting their employment and earnings. These 

models could be most relevant for groups with stronger residential constraints, e.g., 

people with low incomes for whom credit constraints can limit residential choices and 

immigrants for whom different types of discrimination can be limiting (see e.g. Ahmed 

& Hammarstedt, 2008, for evidence on discrimination on the Swedish rental market).  

In the long run it is possible that better labor market outcomes brought about by 

Upptåget are amplified if the train helps people’s careers take off. However, it is also 

possible that people trade off the improved commuting opportunities for other things, 

e.g., larger housing further away. It is also possible that with time there is increased job 

competition from people moving into the settlements with stations. Competition for jobs 

close to the stations could also come from people who now reverse commute from 

Uppsala city to the other station settlements. Theoretically, a large in-migration could 

also raise housing costs and force some people to move and give up the improved job 

access. In practice, however, there is little direct pressure on housing costs for those 

who own their housing and since rents are regulated in Sweden and location and job 

access are not very important in the rent setting, the changes in housing costs were 

probably also small for people renting their housing. On the other hand, the improved 

commuting opportunities could retain or attract firms to the station settlements, thus 

further increasing job access in these places. 
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There is thus some uncertainty regarding the direction of the effects, even though 

most mechanisms would indicate that better access to jobs would theoretically mean 

better labor market outcomes. What is more unclear, however, is the magnitude (or even 

presence) of the empirical impact. We essentially do not know how people value or are 

able to take advantage of a given decrease in expected commuting time. The empirical 

study performed below aims to provide some information on this topic, which is of core 

relevance for policy in the area. 

3 Upptåget and the research design 
We employ a quasi-experimental research design that builds on the introduction of a 

commuter train, Upptåget, to the Swedish city of Uppsala. Our definition of treatment 

and control groups is based on residential location in 1989; before public discussion on 

the commuter train began, and two years before the trains started running. We compare 

those who then lived in the part of the local labor market of Uppsala where the 

commuter train was introduced, to individuals who lived in two other parts of the same 

local labor market, but which were not subject to changes in transport infrastructure. 

That is, we will conduct an intention-to-treat (ITT) analysis. To control for observed 

and unobserved differences between the group of treatment and control individuals 

unrelated to the commuter train, the analysis is conducted using a difference-in-

differences matching estimator. Below, we first give some institutional detail and 

describe the decision process and the implementation of the commuter train. We then 

proceed to a more detailed description of the research design. 

3.1 Upptåget 
The central node of the local labor market of Uppsala is Uppsala city, which is the main 

destination for labor commuting from the surrounding municipalities of Enköping, 

Heby, Tierp, and Östhammar.6 Upptåget runs between Uppsala city and the principal 

settlement in Tierp municipality, Tierp town, 54 km north, see Figure 1. Before the 

introduction of Upptåget, all public transit within the municipalities of Heby, Tierp, and 

Östhammar, as well as between these municipalities and Uppsala municipality was by 

                                                 
6 The local labor markets are defined by Statistics Sweden based on commuting patterns. From 1996, Uppsala 
municipality and with it the municipalities of Enköping, Heby, Tierp, and Östhammar came to belong to the local 
labor market of Stockholm. However, Uppsala city continued to be the main destination for labor commuting from 
the municipalities of Enköping, Heby, Tierp, and Östhammar.  
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bus.7 The only exception was a long-distance train with stops in Tierp town and in 

Uppsala city. Public transit by road was coordinated and purchased by Upplands 

Lokaltrafik (UL), a firm jointly owned by Uppsala county council and the 

municipalities in the county.8  

Figure 1: The Upptåget, Heby, and Östhammar-corridors 

 
Note: The shaded (north-bound) area between Uppsala and Tierp constitutes the “treatment corridor”. The shaded 
area between Uppsala and Heby (west-bound) and between Uppsala and Östhammar (northeast-bound) constitutes 
the “control-corridors”. When inaugurated in 1991, Upptåget stopped in Storvreta, Vattholma, Skyttorp, and Örbyhus 
between the end stations of Uppsala and Tierp. The map was created by Eva Jirner. 

                                                 
7 The information on the public transit network in this and the following paragraphs is from timetables and annual 
reports from UL unless otherwise indicated. We thank Mats O Karlsson, member of Uppsala County Council 1988-
2006 for checking the accuracy of the information. Timetables from June 1986 and onwards can be consulted at the 
Uppsala County Council archive, although some years are missing.  
8 Before 2007 the municipality of Heby belonged to Västmanland county and not to Uppsala county, so public transit 
within Heby municipality was not organized by UL.  
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The first concrete plans for Upptåget seem to have been outlined in 1988 and were 

accompanied by a trial trip in the same year (see e.g. Upplands Lokaltrafik (UL),1988 

and Arbetsgruppen Projekt Upptåget, 1988a). In a study preceding the train ( 

Arbetsgruppen Projekt Upptåget, 1988a) it can be read that two elements brought to the 

fore the interest for a commuter train: in an analysis on express buses from the northern 

part of Uppsala county towards Uppsala city it was found that a commuter train on 

already existing railroad tracks would not be more expensive while it would radically 

shorten commuting times; and government bill 1987/88:50 opening for counties to take 

own initiatives regarding train services by renting railroads from the administering State 

organization (Banverket).  

It was first suggested that the train should start running in the autumn of 1990 

(Arbetsgruppen Projekt Upptåget, 1988b). However, this proved impossible since 

another project was also planned on the same link (a high-speed train between 

Stockholm and Sundsvall) making double tracks and some other track work necessary 

(see Arbetsgruppen Projekt Upptåget, 1988b and UL annual report 1989/1990). In the 

summer/autumn 1990, the necessary decisions regarding the division of operation and 

capital costs for the train between Uppsala County Council, Tierp municipality and 

Uppsala municipality were reached (Documents Uppsala County Council meeting, 1990 

& UL annual report 1989/1990). Around the same time, UL announced that they 

intended the train to start running in August 1991, but that this depended on the 

progress of the track work. We have not been able to track down at what time the 

inauguration date was finally fixed, but in accordance with the aim of UL, Upptåget was 

inaugurated in August 1991. At this first stage there were 15 trips per weekday between 

Tierp and Uppsala (eight from Tierp to Uppsala and seven in the opposite direction), 

with stops in the settlements of Örbyhus, Skyttorp, Vattholma, and Storvreta (see Figure 

1 for the locations of these stations). From January 1994 Upptåget also stopped in the 

locality of Tobo.9  

                                                 
9 The next step in the development of Upptåget was official discussions, starting in 1994, about a continuation of 
Upptåget northwards towards the city of Gävle. In 1999, however, it became clear that the track work needed for the 
northward continuation could be conducted no earlier than 2005/2006. In 2002 official discussions also began about a 
southwards continuation of Upptåget towards Arlanda airport and the northern parts of Stockholm. In 2004, a 
decision was finally reached that the northward and southward continuations should be inaugurated in August 2006, 
which was also achieved. Given that these further developments of Upptåget were at most at the discussion stage 
during the time period we are studying (1985-1996), we do not think that they affected the studied outcomes.   
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Upptåget did not directly replace a particular bus line but stopped at places 

previously served by three other bus lines. These bus lines also served places not 

crossed by Upptåget and were to a large extent maintained after the introduction of 

Upptåget. After the inauguration of Upptåget, the track work continued between Tierp 

and Uppsala until 1997, and the number of trips and speed were steadily increased over 

the 1990s, despite occasional delays due to the track work. 

An examination of timetables for public transit suggests a substantial reduction in 

travel times. In 1990, i.e., before Upptåget started running, the fastest bus transit 

between Tierp town and Uppsala city took 65 minutes, while Upptåget took 47 minutes 

in 1992, and 40 minutes in 1996. For Skyttorp (located approximately in the middle of 

the route), travel times were more than cut in half; the corresponding figures were 42, 

20, and 18 minutes respectively.10 Here it can also be noted that the fare for a ride on 

Upptåget between any of the stations and Uppsala city was the same as for a bus ride11, 

and no more expensive than corresponding bus rides to Uppsala city from other parts of 

the Uppsala local labor market. 

From the investigations preceding the inauguration of Upptåget (Arbetsgruppen 

Projekt Upptåget, 1988a, 1988b) it appears that it was thought that Upptåget would help 

handle regional imbalances, counter the county’s dependence on Stockholm, and create 

an integrated county with its own identity. The regional imbalances mentioned are the 

strong growth of job opportunities and population in Uppsala municipality, with 

ensuing pressure on housing provision and municipal services, and the stagnating 

number of job opportunities and population decrease in the municipalities of Tierp and 

Älvkarleby (the municipality just north of Tierp municipality), with ensuing under-use 

of existing municipal infrastructure. It was hoped that Upptåget would give the 

inhabitants in the northern parts of the county access to a larger labor market and that 

the population pressure on Uppsala could be distributed over the other stations.12 

However, Upptåget was also seen as one of several means to alleviate the problems of 

                                                 
10 Both before and after the introduction of Upptåget the fastest public transit between Tierp town and Uppsala city 
was the long distance train that took about 40 minutes. However, the number of connections with the long distance 
train were few.  
11 The fare for a ride with Upptåget was the same as the fare for a ride with regional bus. However, before 1994, the 
fare for a ride with intra-city bus between Storvreta and Uppsala was lower than for a ride with Upptåget between 
Storvreta and Uppsala.  
12 Other benefits hoped for from Upptåget mentioned in the investigations were decreased commuting by car, a larger 
housing choice especially for two-earner households, and a higher share of people with higher education in the 
northern part of the county thanks to better access to the higher education institutions in the city of Uppsala.  
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traffic congestion in the inner city of Uppsala. It was estimated that Upptåget could 

replace 10 percent of the buses entering the inner city, which would also help postpone 

an expansion of the bus terminal. It was regarded as more reasonable to make better use 

of the land already reserved for public transit, i.e., the railroad tracks crossing Uppsala 

city, than to convert new land within Uppsala city to accommodate public transit.  

In conclusion, the introduction of Upptåget seems to be well suited to use in a quasi-

experimental approach to study the effect of improved commuting opportunities and 

thereby job access on individuals’ labor market outcomes. The introduction was not 

primarily motivated by the labor market outcomes in the areas served, although there 

were hopes that the train would help workers in stagnating areas. Instead, the stretch 

covered by Upptåget was governed by existing railroad tracks, and the timing was 

related to a legal change. Furthermore, population pressure and congestion problems in 

Uppsala city seem to have been as important for the introduction of Upptåget as the 

labor market outcomes in the areas served. Some other elements add to the suitability of 

using Upptåget in a quasi-experimental setting. The time period between the idea and 

the realization of Upptåget was relatively short (3.5 years) and characterized by 

uncertainty about the launch date, making anticipatory migration less likely. Also, 

changes in commuting times between the stations and Uppsala city were large, and there 

are potential control groups who lived in areas in the same local labor market but were 

not subject to changes in transport infrastructure (see section 3.2). 

3.2 Treatment and control groups 
In this study we consider the treatment group to be individuals who at the end of 1989 

lived in a SAMS (Small Area for Market Statistics) with a population center within 

4,500 meters of one of the stations served by Upptåget, and more than 10,000 meters 

from the central parts of Uppsala city.13 The SAMS classification was created by 

Statistics Sweden to satisfy demand for small area statistics from users other than 

municipalities. The objective was to create fairly homogeneous residential areas of 

about 1000 inhabitants each, implying that the classification divides Sweden into about 

9,000 units.14 The SAMS have been used frequently in Swedish studies as the formal 

                                                 
13 However, we have excluded the station locality of Tobo, despite the fact that it lies 4400 m from one of the other 
stations, since the Upptåget commuter train did not stop in Tobo until 1994.    
14 In larger municipalities, the SAMS classification is based on municipal subdivisions used for intra-municipal and 
sometimes regional planning and administration and in smaller municipalities it is based on election districts. The 
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division closest to neighbourhoods. The choice of 4,500 meters is somewhat arbitrary 

but captures the areas where Upptåget came to be the main public transport mode. The 

(end of) year 1989 is before major decisions about the commuter train were taken 

(which was in the summer of 1990) and before one could tell for sure if/when the train 

would come into being. We therefore think it is unlikely that the people who in 1989 

lived close to an Upptåget station had chosen to do so because of the train. At the same 

time, 1989 is close enough to the decisions for most people not to have moved before 

the decisions were reached, meaning that most of the people who lived close to an 

Upptåget station in 1989 actually received the offer of improved commuting 

opportunities. 

As potential control group we have chosen individuals from two other parts of the 

local labor market of Uppsala. These areas were not subject to changes in transport 

infrastructure, but also exhibit frequent commutes to Uppsala city. The first is the 

corridor between the principal settlement in Heby municipality, Heby town, and 

Uppsala, where a commuter train on existing railroad tracks was discussed at the same 

time as Upptåget but not put into practice.15 The second is the corridor between the 

principal settlement in Östhammar municipality, Östhammar town, and Uppsala.16 We 

thus have a “treatment corridor” north of Uppsala, and two “control corridors” to the 

west and the northeast respectively. Analogous to the proximity to stations for the 

treatment group, we define the potential control group to be individuals who at the end 

of 1989 lived in SAMS with population centers within 4,500 meters of the main road 

between Uppsala and Heby on one hand and between Uppsala and Östhammar on the 

other, and more than 10,000 meters from the central parts of Uppsala city.17 The 

“treatment” and “control” corridors are shown by the shaded areas in Figure 1. 

The stretch between Uppsala and Tierp, where Upptåget was introduced, and the 

stretches between Uppsala and Heby and Uppsala and Östhammar respectively are 
                                                                                                                                               
SAMS classification came into use in 1994 and has remained unchanged since then apart from minor adjustments, for 
example to adapt the SAMS borders to municipal borders. Information from before 1994 can be located to a SAMS 
by use of the more precise coordinates that real estates have in Sweden. For more information, see Statistics Sweden 
(2005). 
15 The railroad tracks between Heby town and Uppsala city were used for long distance trains that did not stop in 
Heby town or anywhere between Heby town and Uppsala city. In the investigation preceding Upptåget it was found 
that half-hour traffic Heby-Uppsala would be very uneconomic and require four trains, while half-hour traffic Tierp-
Uppsala would only require three trains.  
16 Henceforth, Tierp, Östhammar, and Heby will be shorthand for the towns with the same name.  
17 The largest part, 95 percent (88 percent), of the individuals in the potential control group in the end of 1989 lived in 
a SAMS with a population center no further than 4500 meters (2000 meters) from one of the settlements along the 
main roads.  
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countryside with some smaller settlements. In 1990, Tierp had around 5,000 inhabitants, 

Heby around 2,500 inhabitants, and Östhammar around 6,000 inhabitants, while 

Uppsala city had around 110,000 inhabitants (Statistics Sweden, 1992). During the 

period we use in our analysis, 1985–1996, regional buses were the only type of public 

transit in the corridor between Uppsala and Heby and between Uppsala and Östhammar. 

In 1997 some long-distance/regional trains between Linköping and Uppsala, the 

“UVEN trains”, began stopping in Heby and another settlement in the corridor between 

Heby and Uppsala (Morgongåva). The number of connections were few, and the 

frequency and maintenance not in the hands of Heby municipality or Uppsala County 

Council. Nevertheless, to avoid the risk that the UVEN trains could influence our 

estimates, we have chosen 1996 as the last year in which we investigate the effects of 

the introduction of Upptåget. We think that a period of 6.5 years from the offer of 

improved commuting opportunities, whereof Upptåget was up and running 5.5 years, 

should be enough to detect effects from the train on the labor market outcomes of the 

treatment individuals. 

Here it can also be mentioned that to our knowledge the road network in and around 

the Upptåget corridor, the Heby corridor, and the Östhammar corridor remained largely 

unchanged from 1985 until well after 2000.18  

  

                                                 
18 From the late 1990s, plans for a new section of the European E4 route northwards from Uppsala were outlined, but 
construction did not start until 2002 and it was only in 2007 that it was entirely ready for use. 
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Figure 2: Employment rate for the treatment group and the potential control group 

 
Notes: The measures refer to individuals aged 22-57 in 1989 and for whom we have data for at least the years 1987-
1989. The vertical line for 1989 shows when the individuals were selected. The vertical line for 1990 shows the last 
year before Upptåget started running. 
 
Figure 3: Mean annual labor earnings for the treatment group and the potential control 
group (1000 SEK in 1989 prices) 

 
Notes: The measures refer to individuals aged 22-57 in 1989 and for whom we have data for at least the years 1987-
1989. The vertical line for 1989 shows when the individuals were selected. The vertical line for 1990 shows the last 
year before Upptåget started running. 

Figure 2 and Figure 3 show the raw employment rate and the mean annual earnings 

from labor for the treatment group and the potential control group for the period 1985–

1996 (see Appendix A for variable definitions). From the figures it can be seen that both 

in the treatment group and the potential control group, the employment rate and the 
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mean labor income decreased markedly at the beginning of the 1990s—Sweden went 

from a booming economy in the late 1980s to a deep recession in the early 1990s. 

Furthermore, it can be seen that although the employment rate and the mean labor 

income were similar in the treatment group and the potential control group in 1985, the 

trends in the two groups before the introduction of the commuter train Upptåget were 

somewhat different. To handle the different trends, we therefore combine a difference-

in-differences approach with a matching strategy in order to obtain treatment and 

control groups that are balanced in terms of labor market history as well as in terms of 

age, sex, education, birth region, and industry. The empirical strategy is further 

described in the next section. 

4 Empirical strategy and data 

4.1 Intention to treat 
There are several well-known methodological problems associated with empirical 

investigations of the effect of commuting opportunities and job access on labor market 

outcomes. First, endogeneity can be a problem. Economic theory suggests that 

individuals simultaneously choose their job, residential location, and commuting 

behavior. Self-selection and unobserved heterogeneity, e.g. unobserved productivity 

such as motivation or perseverance may be the reason that individuals living in places 

with better commuting opportunities/job access have better labor market outcomes. As 

noted by Åslund, Östh, and Zenou (2010), residential sorting can also lead researchers 

to understate the impact of job access, e.g. if residential amenities are better in locations 

with worse job access, or if the low-skilled are forced to live close to jobs due to 

transportation restrictions. Similarly, workers with jobs or higher earnings may choose 

residential locations with poor job access in order to consume larger amounts of housing 

at a lower price, as hypothesized by the standard urban economic model. 

Furthermore, as noted by Ihlanfeldt (2006), there may also be reversed causality 

running from labor market outcomes to job access, so that the better labor market 

outcomes of workers in some areas attract firms to these locations, implying better job 

access there. With regards to transport links and commuting opportunities there could 

be reversed causality running from labor market outcomes to the introduction of 

transport links or other changes in commuting opportunities. Policy makers could 
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improve commuting opportunities from areas where workers have bad labor market 

outcomes to help these areas. Alternatively, policy makers could improve commuting 

opportunities from areas where workers have good labor market outcomes to further 

strengthen these areas or, by improving public transit, to decrease commuting by car. 

Also, profit-maximizing transport companies could choose to provide more services to 

areas with high employment rates and high incomes, implying more trips and the 

possibility to set higher fares. 

To obtain a better estimate of the effect of public transit infrastructure on individual 

labor market outcomes, as explained in section 3.2, we compare the outcomes of 

individuals who in 1989 lived in proximity to the pre-existing railroad upon which 

Upptåget began running with the outcomes of individuals in the same local labor market 

who in 1989 lived in places that were not subject to changes in transport infrastructure. 

Given the institutional setting described in section 3.1, we think it is a reasonable 

assumption that these individuals did not choose their 1989 location based on the train. 

Conditional on a set of control variables (see section 4.2), the introduction of the 

commuter train thus provides variation in (offered) commuting opportunities exogenous 

to individuals’ labor market outcomes. Furthermore, the labor market outcomes of the 

1989 individuals do not seem to have been very important for the location and timing of 

the train. Studying the 1989 individuals thus alleviates both omitted variable bias and 

the problem of reversed causality.  

In our analysis, the individuals in the treatment and potential control groups are 

traced forward to 1996 regardless of where they lived in other periods. We thus perform 

a reduced-form analysis, allowing the introduction of the commuter train to influence 

labor market outcomes through any channel. In other words, we estimate the intention-

to-treat (ITT) effect, which here is the effect of being offered improved commuting 

opportunities by public transit, regardless of whether an individual actually came to live 

in proximity to an Upptåget station once the train was up and running. From a policy 

perspective, this parameter should be of direct interest. 

4.2 Methodology 
As explained above, the individuals in the treatment and potential control groups did not 

choose whether or not they would be offered improved commuting opportunities, which 

should alleviate omitted variable bias. Nevertheless, it turns out that the two groups are 



18 IFAU - All aboard? Commuter train access and labor market outcomes 

rather different with respect to observed characteristics in 1989 (see Table 1, the rows 

“unmatched”), and potentially still with respect to unobserved characteristics. Given 

that, for example, people with different ages and education levels can be expected to 

have different developments of employment and labor income, this could help explain 

the diverging trends between the treatment and potential control groups before treatment 

assignment (as shown in Figure 2 and Figure 3). For the exogeneity assumption to hold, 

it thus seems important to control for these differences when estimating the ITT-effect 

(the effect of being offered improved commuting opportunities by public transit). To 

estimate the ITT we therefore use a difference-in-differences matching estimator 

(DIDM) (Heckman, Ichimura and Todd, 1997).19 This type of estimator is analogous to 

the standard difference-in-differences (DID) regression estimator, but does not impose 

functional form restrictions in estimating the conditional expectations of the outcome 

variable, and reweights the observations according to the weighting function implied by 

the matching estimator.20 The matching thus ensures that the treatment and control 

group are balanced in terms of observed characteristics, while the DID approach 

controls for unobserved but temporally invariant characteristics remaining after 

matching. 21 

To be precise, we use a DID propensity score matching estimator. The estimator 

requires that: 

( )0,)1,( '00'00 =-==- ZPYYEZPYYE tttt    (1) 

where Y0 is outcome conditional on non-assignment to treatment, t and t’ are time 

periods before and after the treatment assignment respectively, P is the propensity score 

i.e., the probability of treatment assignment, Z is treatment assignment status, with Z=1 

for the treatment group, and Z=0 for the control group. The estimator also requires that 

a match can be found for each individual in the treatment group:    

( ) 11Pr <= XZ      (2) 

where X is a set of observable conditioning variables. Equation (2) must hold in both 

period t and period t’. 

                                                 
19 The description of difference-in-difference matching estimators in this and following paragraphs relies heavily on 
Smith and Todd (2005).   
20 Matching techniques are traditionally used to overcome selection bias in non-experimental settings. Here, however, 
we mainly use matching to balance the treatment and potential control groups in terms of observed characteristics.   
21 For comparison, in the results section 5.1 we also show some results using only a matching estimator and only a 
difference-in-differences estimator.  
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The difference-in-differences propensity score matching estimator we use is 

constructed in the following way: first, the propensity score is estimated using a logistic 

model. Second, nearest neighbor matching, with replacement and ties, on the propensity 

score is used to match each treatment group individual to an individual in the potential 

control group. Third, the difference in outcome between the treatment and matched 

control groups after treatment assignment is compared to the mean difference in 

outcome between the treatment and matched control groups for 1985-1989. The 

estimator can be written as: 

( ) ( )( )
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,1â              (3) 

where i and j denote individuals, I1 denotes the set of individuals in the treatment group, 

I0 the set of individuals in the potential control group, SP the region of common support, 

n1 the number of persons in the set I1∩Sp, W(i,j) are weights given by the nearest 

neighbor propensity score matching, and Y0t’i-bar and Y0t’j-bar are the average outcome 

1985-1989 for individual i and j respectively22.23 

How to specify the propensity score is not obvious, and the specification of the 

propensity score could be important. For example, Smith and Todd (2005) and 

Heckman et al. (1997) find that, in their data, which variables are included in the 

estimation of the propensity score can make a substantial difference to the performance 

of an estimator. To choose the specification of the propensity score we use a version of 

an algorithm for stepwise regression proposed in Imbens and Rubin (2014). Briefly 

described, we start by estimating a logistic model with only a constant and then 

iteratively try adding variables to the model, first linear variables and then interaction 

variables, from a set of X. Variables are selected for inclusion in the propensity score 

depending on the likelihood ratio test statistic. The set of X consists of pre-treatment 

                                                 
22 We think that taking the average over 1985-1989 gives a better estimate of unobserved, temporally invariant 
characteristics than using a single year.  
23 In the estimations, we use the robust standard errors derived by Abadie and Imbens (Abadie & Imbens, 2006, 2011, 
2012) with two matches. It should be noted that these standard errors do not correct for potential correlations in 
unobserved shocks across individuals. Taking account of clustering in matching models is not a straightforward task 
(see Hanson & Sunderam, 2012, for a discussion about this). Hanson & Sunderam (2012) propose a version of the 
Abadie and Imbens standard errors in the presence of clustering. Like the Abadie and Imbens standard errors, the 
proposition of Hanson and Sunderam builds on matching within the treatment group, with the difference that the 
matching is done between different clusters, e.g., SAMS, within the treatment group. So far, the Hanson and 
Sunderam way of estimating the standard errors has not been much used in applied work. One reason for this might 
be that there is a trade off in their way of estimating the standard errors; matching across clusters decreases the 
potential clustering problems but might, at the same time, also decrease the match quality and thereby the overall 
quality of the standard errors. For the estimations, we have used the Stata 13 command “teffects psmatch”. 
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assignment variables that we think may affect the development of labor market 

outcomes even in the absence of the introduction of the commuter train: sex, birth 

region, dummy variables for age group in 1989 and education level in 1990.24 Given 

that the deep recession that Sweden experienced in the early 1990s, mirrored in Figure 2 

and Figure 3, affected some industries more than others, the set of X also contains 

dummy variables for the broadly defined industry in which an individual worked in 

1989. Finally, the set X also includes pre-treatment assignment, i.e., 1985-1989, labor 

income and employment status, to handle differences in trends not accounted for by the 

other variables in X. See Table 1 for a list of the X variables.25 

We estimate Equation (3) for the whole treatment group as well as for a range of sub-

groups, each time re-estimating the propensity scores for the sub-group under study.26 

4.3 Data 
The study uses population-wide longitudinal register data, compiled for research 

purposes by Statistics Sweden, and held by IFAU. Among other things, the data contain 

rich and detailed information on demographic characteristics, income, employment, and 

education. For this study, it is particularly important that we also have access to 

geographic information on the workplace and residential location of each individual. 

This information is available at the SAMS level (see discussion on SAMS in Section 

3.2). The individual’s locations are measured at the end of each year.  

The individuals who lived in the Upptåget corridor in 1989, i.e., the treatment group, 

and the individuals who lived in the Heby corridor and the Östhammar corridor in 1989, 
                                                 
24 The reason for using education level in 1990, which is not strictly a pre-treatment assignment variable, is that the 
1990 data on education can be thought to be of higher quality than the 1989 data on education. The reason for the 
difference between the 1989 and 1990 data on education is that the 1989 data only rely on administrative registers 
while the 1990 data are supplemented with information from the 1990 census. Information on education in 1989 is 
missing for about 3% (4%) of the individuals in the treatment group (the potential control group), while education in 
1990 is missing for less than 1% of the individuals in both the treatment and potential control groups. Given the 
choice between using incomplete data, not conditioning on education at all, and using education in 1990 which could 
to some extent be influenced by treatment assignment (but not by treatment), we have chosen the latter option.       
25 The variables labor income in 1985, 1986, 1987, 1988, and 1989 are tried separately as are the variables 
employment in 1985, 1986, 1987, 1988, and 1989. The dummy variables for 1990 education level, age group in 1989, 
birth region, and industry in 1989 respectively, are tried as a group, i.e., either dummy variables for all education 
levels are included or no dummy variables for education level are included. A linear variable/group of linear variables 
is included if its likelihood ratio test statistic is larger than the likelihood ratio test statistic for the other tried linear 
variables/groups of linear variables and larger than 1 (“Clin” in Imbens, 2014). Concerning the interaction variables, 
only interaction between the linear variables/groups of linear variables selected for inclusion in the propensity score 
are tried. Interaction variables/groups of interaction variables are included if its likelihood ratio test statistic is larger 
than for the other tried interaction variables/groups of interaction variables and larger than 3 (“Cqua” in Imbens, 
2014). The choices of Clin and Cqua are somewhat arbitrary; Clin is the same as in Imbens 2014 while Cqua is set 
slightly higher than in Imbens 2014 to limit the number of interaction variables included. The labor income variables 
are tried in levels and not in natural logarithms in the algorithm. 
26 The densities of the estimated propensity score for the groups analyzed are given in Appendix B. 
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i.e., the potential control group, are traced backwards to 1985 and forward to 1996 

regardless of where they lived in years other than 1989. We only consider the 

individuals who were of employable age (18-64) over the whole period 1985-1996, i.e., 

who were at least 22 and no older than 57 at the end of 1989. Furthermore, in order to 

have some pre-treatment information for the matching and difference-in-differences 

analysis, we limit our sample to individuals for whom we have data for at least the years 

1987-1989, i.e., who lived in Sweden during that period.27 The number of individuals 

aged 22-57 living in the Upptåget corridor in late 1989 was 7,989, and of these 7,934 

lived in Sweden in 1987-1989. The corresponding number for the Heby and Östhammar 

corridors together are 11,493 and 11,341. Concerning attrition, people should only 

disappear from the original data set if they die or leave Sweden. We have coded 

individuals missing in a given year as not being employed and as receiving no labor 

income that year. Of the individuals in the data for 1989, less than 1 percent were 

missing from the data for 1985 and just above 2 percent from the data for 1996.   

Table 1 summary statistics 

  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.50 0.48 4.2  2.85 0.004 
  Matched 0.50 0.50 -0.1 97 -0.08 0.937 
age group 1989        
20-29 years Unmatched 0.17 0.20 -7.5  -5.06 0 
  Matched 0.17 0.18 -2.3 68.8 -1.5 0.135 
30-39 years  Unmatched 0.32 0.30 4.7  3.24 0.001 
  Matched 0.32 0.32 0.2 96.5 0.1 0.919 
40-49 years Unmatched 0.36 0.34 5.5  3.73 0 
  Matched 0.36 0.36 1.1 79.6 0.7 0.487 
50-57 years  Unmatched 0.15 0.17 -5.2  -3.51 0 
  Matched 0.15 0.14 0.8 83.8 0.54 0.588 
education 1990        
10 years or  Unmatched 0.29 0.34 -10.3  -7 0 
 less Matched 0.29 0.28 2.4 76.7 1.55 0.121 
secondary Unmatched 0.47 0.48 -2.6  -1.77 0.077 
  Matched 0.47 0.47 -0.7 73.7 -0.43 0.667 
tertiary  Unmatched 0.24 0.18 15.1  10.41 0 
  Matched 0.24 0.25 -1.6 89.5 -0.94 0.345 
missing  Unmatched 0.01 0.01 -0.8  -0.56 0.578 
  Matched 0.01 0.01 -1.6 -93.7 -0.97 0.33 
birth region         
Sweden Unmatched 0.94 0.92 10  6.7 0 
  Matched 0.94 0.94 1.8 82.1 1.21 0.228 
western Unmatched 0.04 0.07 -11.3  -7.55 0 
 country Matched 0.04 0.05 -1.9 82.7 -1.35 0.178 
non-western  Unmatched 0.01 0.01 0.8  0.55 0.583 
 country Matched 0.01 0.01 0 100 0 1 
                                                 
27 To be able to examine how the very youngest (those aged 19-21 in 1989) are affected by the introduction of 
Upptåget, we also carry out another selection of individuals in the analysis of sub-populations (see Section 5.2; last 
panel in Figure 8). 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
industry 1989        
manufacturing Unmatched 0.16 0.18 -5.9  -4.02 0 
  Matched 0.16 0.17 -1.3 77.9 -0.84 0.402 
construction Unmatched 0.07 0.07 1.4  0.93 0.35 
  Matched 0.07 0.07 0.7 52.3 0.41 0.684 
trade Unmatched 0.10 0.09 2.4  1.65 0.098 
  Matched 0.10 0.10 -0.7 69.2 -0.46 0.647 
education Unmatched 0.06 0.05 3.8  2.6 0.009 
 Matched 0.06 0.07 -2 48.2 -1.17 0.241 
health care Unmatched 0.12 0.09 8.2  5.68 0 
  Matched 0.12 0.12 0.1 99 0.05 0.96 
        
other types of  Unmatched 0.07 0.08 -4.9  -3.29 0.001 
 care Matched 0.07 0.07 0 99 0.03 0.974 
public admin- Unmatched 0.06 0.04 6.7  4.64 0 
 istration Matched 0.06 0.05 1.8 73.5 1.07 0.287 
other Unmatched 0.21 0.25 -9.2  -6.23 0 
  Matched 0.21 0.20 0.8 91.8 0.49 0.623 
unknown/did  Unmatched 0.17 0.15 3.9  2.66 0.008 
not work  Matched 0.17 0.16 0.7 82.2 0.43 0.669 
employed  Unmatched 0.88 0.88 -0.8  -0.56 0.579 
 1985 Matched 0.88 0.87 2.8 -246.2 1.74 0.083 
employed  Unmatched 0.89 0.89 2.1  1.42 0.156 
 1986 Matched 0.89 0.89 1.7 20.5 1.05 0.296 
employed  Unmatched 0.90 0.90 1.5  1.03 0.304 
 1986 Matched 0.90 0.90 1.5 -1.8 0.97 0.334 
employed  Unmatched 0.91 0.91 2.4  1.64 0.101 
 1988 Matched 0.91 0.91 1.2 48.4 0.79 0.43 
employed  Unmatched 0.91 0.90 3.9  2.67 0.008 
 1989 Matched 0.91 0.91 2.9 26.5 1.83 0.067 
ln labor in- Unmatched 3.62 3.62 0  -0.03 0.976 
 come 1985 Matched 3.62 3.53 2.9 -6599.2 1.8 0.072 
ln labor in- Unmatched 3.75 3.73 0.7  0.48 0.631 
 come 1986 Matched 3.75 3.70 1.7 -141.7 1.06 0.291 
ln labor in- Unmatched 3.83 3.78 1.8  1.26 0.209 
 come 1987 Matched 3.83 3.81 0.9 50.5 0.57 0.566 
ln labor in- Unmatched 3.92 3.84 3.1  2.13 0.033 
 come 1988 Matched 3.92 3.89 1.3 58.2 0.82 0.41 
ln labor in- Unmatched 3.99 3.84 5.4  3.7 0 
 come 1989 Matched 3.99 3.96 1.3 76.8 0.82 0.414 
Individuals in 
sample Unmatched 7933 11341     
Notes: a) Western countries include: Finland, Norway, Denmark, Iceland, Ireland, Great Britain, the Netherlands, 
Belgium, France, Monaco, Luxembourg, Lichtenstein, Spain, Portugal, Andorra, Germany, Switzerland, Italy, San 
Marino, Vatican City State, Austria, Greece, Canada, the USA, Australia, Papua New Guinea, New Zealand and 
other Oceanian countries. 
b) To be able to take logarithms, individuals with zero labor income were ascribed 1 SEK. 
c) The full sample includes one more individual with a covariate, working in education in 1989 combined with 
education for 1990 missing, which predicts treatment perfectly. This individual is therefore dropped before the 
analysis. 

Table 1 presents some summary statistics for the treatment group, the potential control 

group and the matched control group.28 Table 1 shows for each variable the mean in the 

treatment group, the potential (unmatched) control group, and the matched control 

group; the t-test for equality of means in the unmatched and matched samples, and the 

                                                 
28 Corresponding tables for the sub-groups can be found in Appendix C.  
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percentage standardized bias in the unmatched and matched samples along with the 

percentage reduction in absolute bias between the samples.29 The standardized bias is a 

scale and sample size free way of assessing overlap (Imbens 2014).30 

From Table 1, it can be seen that the standardized biases indicate that there are some 

substantial differences in the average covariate values between the treatment and the 

unmatched control group. This is especially the case for education: the percentage 

standardized bias for tertiary education (at most 10 years of education) is 15.1 (-10.3). It 

is also the case for birth region where the percentage standardized bias for being born in 

Sweden (a western country) is 10 (-11.3). There are also some differences with respect 

to the industry in which the treatment and unmatched control groups worked in 1989: 

the percentage standardized bias for health care (public administration) (manufacturing) 

is 8.2 (6.7) (-5.9). Furthermore, there are some differences with respect to age groups 

where the absolute values of the percentage standardized bias are between 4.7 and 7.5, 

and for gender where the percentage standardized bias is 4.2. With respect to 

employment in 1985-1989, the differences in standardized bias between the treatment 

and control groups were relatively small in the unmatched sample; the absolute values 

of the standardized bias were between 0.8 and 3.9. The same holds for ln labor income 

1985-1989.  

In the matched sample the absolute values of the percentage standardized bias are 

always under 3 percent and for most covariates smaller than in the unmatched sample. 

One exception is “education 1990 missing” where the absolute value of the percentage 

standardized bias has increased from 0.8 to 1.6. The bias can, however, be considered 

small also in the matched sample. Another exception is employment, where the absolute 

value of the percentage standardized bias is higher in the matched sample than in the 

unmatched sample in 1985, although still under 3 percent. More important, however, is 

                                                 
29 The standardized percentage bias, suggested by Rosenbaum & Rubin (1985) is the percentage difference of the 
sample means in the treatment group and the control group (unmatched or matched) as a percentage of the square root 
of the average of the sample variances in the treatment and control groups, (( X1-X0 )/(0.5*(V1(X)+ V0(X))1/2)*100, 
where V1 (X) is the mean (variance) in the treatment group and V0 (X) the analogue for the control group. This 
measure seems to go under different names. Imbens (2014) calls it normalized differences and Smith & Todd (2005) 
standardized differences.   
30 As Imbens (2014) explains, the t-statistic for testing the null hypothesis that a difference is zero may be large in 
absolute value simply because the sample is large and, as a result, small differences between the two samples’ means 
are statistically significant even if they are substantively small. Large values for the standardized bias, in contrast, 
indicate that the average covariate values in the two groups are substantially different. There are no clear indications 
of what is a “large” difference, but in his applications Imbens (2014) seems to consider a standardized bias of above 
10 percent as substantial, whereas Caliendo & Kopeinig (2008) write that in most empirical studies a standardized 
bias below 3 or 5 percent is seen as sufficiently small. 
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the fact that the trends in the treatment and matched control groups are similar: in both 

the treatment and matched control group the employment rate increased by 0.04 from 

1985 to 1989 while the increase in the unmatched control group was only 0.02. For 

labor income, the absolute values of the percentage standardized bias for labor income 

are higher in the matched than in the unmatched sample in 1985 and 1986, although 

once again under 3 percent. Furthermore, the trends in the treatment and matched 

control groups are similar: mean ln labor income increased by 0.38 in the treatment 

group and 0.42 in the matched control group while the increase in the unmatched 

control group was 0.23.  In sum, the matching strategy we employ seems to do a good 

job in creating a sample that is well balanced in terms of age, education, sex, birth 

region, and 1989 industry, and in ensuring that the developments in employment and 

labor income between the treatment and the matched control group were similar prior to 

treatment assignment. 

5 Baseline results 
In this section we present the “intention to treat” (ITT) estimates, i.e., the effects of the 

introduction of Upptåget on the employment status and earnings of the individuals who 

lived close to the railroad tracks just before the commuter train was instigated. The first 

section presents the mean effects in the whole population, the second section presents 

the mean effects in different subpopulations, and the final section provides some 

sensitivity analyses of the baseline results.  

5.1 ITT estimations for the whole population 
Figure 4 presents the ITT estimates on the employment probability and on the natural 

logarithm of labor income for the whole studied population living in the treated area in 

the year before it was revealed that the commuter train was going to be instigated 

(1989—the year indicated by the first vertical line in the figure; the second vertical line 

indicates the last year before the commuter train started operating (1990)).31 The year-

specific estimates, linked by the solid line, are obtained from the matched difference-in-

differences estimator given in equation (3). That is, each year specific-estimate shows 

the difference in outcome between the treatment group and the matched control group in 

                                                 
31 To be able to take logarithms, individuals with zero labor income were ascribed 1 SEK.  
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that year, over and above the mean difference in outcome 1985-1989. The dashed lines 

show the 95 percent confidence interval.  

From the figure, it can first be noted from the pre-trends that the matching procedure 

does a good job in balancing the observations in the treatment and control groups. The 

point estimates are insignificant and close to zero in the whole pre-period, indicating 

that the development of employment probability and annual labor earnings among the 

individuals in the treated area are very similar to their matched “twins” in the control 

areas before the news about the future commuter train was released. This was not 

unexpected given the summary statistics in Table 1. 

Second, it seems like the introduction of the commuter train had, on average, no 

effects on employment probability and labor income for those individuals that were 

intended to be treated. For earnings, the point estimates are insignificant at the five 

percent significance level for all years. For the employment probability, the point 

estimates are insignificant for all years but one (it is barely significant at the five percent 

significance level in 1993). The only significant ITT estimate is negative, and indicates 

a 1.5 percentage point decrease in the employment probability in 1993.32 We consider 

the general message from Figure 4 to be that for the overall population, the introduction 

of the commuter train had very little impact on the employment probabilities and 

earnings among treated workers.  

Figure 4: Effects on employment probability and labor earnings for the whole 
population 

 
Note: The figures show the difference-in-differences matching estimates, α-hatDIDM (see Equation (3)): The point 
estimate for each year shows the difference in mean outcome between the treatment group and the matched control 
group that year, above the difference in mean outcome between the groups for 1985-1989. The sample used for the 
estimations contains 7933 treatment individuals and 11341 potential control individuals. 

                                                 
32 Of course, we cannot rule out that the significant estimate is obtained by chance; since we estimate many point-
estimates, some of them will, by chance, turn out to be falsely significant. 
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It can be instructive to compare the matched difference-in-differences estimates with the 

estimates obtained when using only a matching estimator (Figure 5) or only a 

difference-in-differences estimator (Figure 6). From Figure 5 it can be seen that the 

point estimates from the matching estimator follows the same patterns as the point 

estimates from the matched difference-in-differences estimator (cf. Figure 4). However, 

in the pre-treatment period the point estimates from the matching estimator lies further 

from zero than the point-estimates from the matched difference-in-differences estimator, 

indicating that there could be unobserved differences between treated and untreated 

observations important to take into account. Furthermore, the 95 % confidence interval 

is somewhat tighter from the matched difference-in-differences estimator than from the 

matching estimator. 

Likewise, the pre-treatment estimates for the difference-in-differences estimator 

(Figure 6) show – as expected given the differences observed in Table 1 and Figures 2 

and 3 – that the observations in the treatment and control groups are not well balanced 

before treatment. In particular, there seems to be a positive pre-treatment trend, with 

significant differences in the last years of the pre-treatment period for labor earnings, 

which cast serious doubt on the positive and significant point estimates observed in the 

post-treatment period. 

Hence, the matched difference-in-differences estimator yields more reliable pre-

treatment trends than the matching and the difference-in-differences estimators and 

should thus provide the most reliable estimates of the effects of the introduction of the 

commuter train on the affected individuals’ labor market outcomes. 

Next we will examine whether some sub-populations are more affected than others. 
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Figure 5: Effects on employment probability and labor earnings for the whole 
population when using only a matching estimator 

 
Note: The figures show matching estimates: The point estimate for each year shows the difference in mean outcome 
between the treatment group and the matched control group that year. The sample used for the estimations contains 
7933 treatment individuals and 11341 potential control individuals. 

Figure 6: Effects on employment probability and labor earnings for the whole population 
when using only a difference-in-differences estimator 

 
Note: The figures show difference-in-differences estimates: The point estimate for each year shows the difference in 
mean outcome between the treatment group and the unmatched control group that year, above the difference in mean 
outcome between the groups for 1985-1989. The sample used for the estimations contains 7934 treatment individuals 
and 11341 control individuals. 

5.2 ITT estimates for subpopulations 
As discussed in the theoretical section we would expect the introduction of a commuter 

train to have larger effects on labor market outcomes among the groups that rely more 

on public transit and/or have stronger residential constraints, e.g., ethnic minorities and 

people with low incomes. In this section we will therefore report results from 

estimations on separate sub-populations to examine whether there are any hetero-

geneous effects. The sub-groups we consider are women (Figure 7), different age-

groups (Figure 8), individuals who had low income before the introduction of the train 

(Figure 9), and different birth-regions (Figure 10). Generally speaking, two common 

themes emerge from the estimates in these figures. First, the pre-trends also look 
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reasonable for the sub-groups, providing further support for the assumption that we 

have a good comparison group when using the matched difference-in-differences 

estimator. Second, there is very little support for the hypotheses that the commuter train 

increases employment probability and earnings from labor among these sub-groups. 

For individuals age 22–29 in 1989 in the treated areas, there is a tendency to a 

negative development relative to their counterparts in the control group (cf. the panels in 

Figure 8).33 However, only a few of the estimates are statistically significant. When we 

focus on those very young at the time of treatment, standard errors become large, and 

there is not as clear a trend in the point estimates. As for the scattered positive estimates 

found in other groups (women, age 40–49), we do not interpret this as considerable 

evidence on any impact. 

For those born in a non-western country (cf. the last panel in Figure 10), the point 

estimates indicate a fairly stable, positive and large effect of the commuter train on 

employment as well as on earnings, but there is too much uncertainty in the estimates to 

be able to draw any clear conclusions (an uncertainty that probably stems from the fact 

that the group is fairly small; there are 94 individuals in the treatment group). One 

reason for highlighting the estimated pattern for the non-western group is that this is 

perhaps the group where we would a priori be most likely to find an impact: 

employment outcomes are poor, meaning that only a few people entering employment 

may make a difference, and access to alternative transport (car ownership, co-driving, 

etc.) may be lower. 

  

                                                 
33 Note that in the last panel in Figure 8, we carry out a selection of individuals other than in the baseline analysis to 
be able to examine how the very youngest (those aged 19-21 in 1989) are affected by the introduction of Upptåget.  
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Figure 7: ITT estimates on employment probability and labor earnings: women 

 
Note: The figures show the difference-in-differences matching estimates, α-hatDIDM (see equation (3)): The point 
estimate for each year shows the difference in mean outcome between the treatment group and the matched control 
group that year, above the difference in mean outcome between the groups for 1985-1989. The sample used for the 
estimations contains 3954 treatment individuals and 5419 potential control individuals. 
 

Figure 8: ITT estimates on employment probability and labor earnings: by age 
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Note: The figures show the difference-in-differences matching estimates, α-hatDIDM (see equation (3)): The point 
estimate for each year shows the difference in mean outcome between the treatment group and the matched control 
group that year, above the difference in mean outcome between the groups for 1985-1989. The sample used for the 
estimations for age 2229 contains 1369 treatment individuals and 2282 potential control individuals. The 
corresponding figures for age 3039 (4049) [5057] are 2526 (2859) [1152] and 3362 (3800) [1857] respectively. 

 
Note: The figures show the difference-in-differences matching estimates, α-hatDIDM (see equation (3)): The point 
estimate for each year shows the difference in mean outcome between the treatment group and the matched control 
group that year, above the difference in mean outcome between the groups for 1989. The sample used for the 
estimations contains 647 treatment individuals and 897 potential control individuals. Young is defined as being 19-21 
years old in 1989. For young people, the labor income and employment history variables in the set of X used in the 
algorithm to choose the propensity score only include values for 1988 and 1989. 
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Figure 9: ITT estimates on employment probability and labor earnings: for those with 
low incomes in 1989 

 
Note: The figures show the difference-in-differences matching estimates, α-hatDIDM (see equation (3)): The point 
estimate for each year shows the difference in mean outcome between the treatment group and the matched control 
group that year, above the difference in mean outcome between the groups for 1985-1989. The sample used for the 
estimations contains 1484 treatment individuals and 2472 potential control individuals. An individual is defined as 
having low income if his or her labor income in 1989 was less than 50 percent of the median taxable income in 1989 
among those for whom the Swedish Tax Agency had information (82% of the population) (see Statistics Sweden: 
Statistical Yearbook 1992, Table 221 “Income-earners by total net income and age”). 
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Figure 10: ITT estimates on employment probability and labor earnings: by birth-region 

 
Note: The figures show the difference-in-differences matching estimates, α-hatDIDM (see equation (3)): The point 
estimate for each year shows the difference in mean outcome between the treatment group and the matched control 
group that year, above the difference in mean outcome between the groups for 1985-1989. The sample used for the 
estimations in the Swedish (Western) [Non-Western] subsample contains 7477 (351) [94] treatment individuals and 
10401 (782) [125] potential control individuals. 

6 Robustness checks and further analysis 
In this section, we will conduct two further analyses. First, in Section 6.1, we perform 

some sensitivity checks by (i) dropping the observations from an area (Tierp) where 

commuting time was less affected than in other treated areas and (ii) dropping the 

observations from an area (Storvreta) that was already more integrated with Uppsala 
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city before the introduction of Upptåget. Then, in Section 6.2, we examine what effects 

the introduction of the commuter train had on commuting behavior. Finally, in Section 

6.3, we check whether there are any indications of heterogeneous labor market shocks 

(i.e., shocks that hit the treatment area more strongly or differently than the control 

areas). 

6.1 Robustness checks: treatment intensity 
All individuals in the treatment area were offered proximity to the commuter train 

Upptåget and thereby improved commuting opportunities by public transit. While the 

commuter train was substantially faster than bus connections, the decrease in travel time 

by public transit was not the same everywhere in the Upptåget corridor. For the train 

stations between Tierp and Uppsala, travel times by public transit to Uppsala were 

approximately cut in half, which in 1996 represented an absolute gain of between 17 

and 36 minutes depending on station. From Tierp, on the other hand, Upptåget 

decreased travel time to Uppsala by less than 30 percent compared to bus in 1992 and 

by less than 40 percent in 1996. Furthermore, the fastest public transit between Tierp 

and Uppsala was, both before and after the introduction of Upptåget, a long distance 

train that took about 40 minutes. It can therefore be argued that Upptåget had less of an 

effect on travel time by public transit between Tierp and Uppsala, even though it indeed 

increased the number of fast connections.34  

Likewise, it can be argued that Storvreta, which is the Upptåget station closest to 

Uppsala, might have been less intensively treated than the other settlements since it was 

already more integrated with Uppsala before the introduction of Upptåget.  

In this section we will therefore examine whether the results are sensitive to 

excluding either Tierp or Storvreta from the analyses.35 

The results when using a sample of all individuals but excluding those who lived in 

Tierp (Storvreta) and corresponding control areas in 1989 are presented in Figure 11 

(Figure 12). When comparing with the baseline results (cf. Figure 4), it is clear that we 

reach very similar conclusions; the pre-trends look reasonable, and there are essentially 

                                                 
34 In 1989 long distance trains did 8 trips per weekday from Tierp to Uppsala. In 1992, Upptåget alone accounted for 
8 trips, which had increased to 16 in 1996. 
35 We have also estimated models in which we make other exclusions, such as using only the individuals living in 
Uppsala municipality but not in Storvreta (and hence also excluding Tierp) and using only the individuals living in 
the municipalities Tierp, Heby, and Östhammar; none of these alterations changes the conclusions. These results are 
available upon request. 
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no significant effects (either statistically or economically) from the commuter train on 

the individuals’ employment probability or labor earnings.  

Figure 11: ITT estimates on employment probability and labor earnings: whole sample 
but excluding Tierp 

 
Note: The figures show the difference-in-differences matching estimates, α-hatDIDM (see equation (3)): The point 
estimate for each year shows the difference in mean outcome between the treatment group and the matched control 
group that year, above the difference in mean outcome between the groups for 1985-1989. The sample used for the 
estimations contains 5085 treatment individuals and 8729 potential control individuals. 

Figure 12: ITT estimates on employment probability and labor earnings: whole sample 
but excluding Storvreta 

 
Note: The figures show the difference-in-differences matching estimates, α-hatDIDM (see equation (3)): The point 
estimate for each year shows the difference in mean outcome between the treatment group and the matched control 
group that year, above the difference in mean outcome between the groups for 1985-1989. The sample used for the 
estimations contains 5127 treatment individuals and 10462 potential control individuals. 

6.2 Commuting patterns 
Even though there appears to be little effect on employment and earnings among those 

who got access to the commuter train, it is possible that people altered their commuting 

behavior. To investigate this, we performed an analysis similar to those above, but with 

the probability of working in Uppsala city or further south (it should be recalled that the 

treatment and control areas are all somewhat north of the city, whereas the commuter-
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receiving Stockholm region is to the south). We found very little impact on this 

probability; again suggesting small effects of the reform (cf. Figure 13). 

Figure 13: ITT estimates on probability to work in Uppsala city or south, whole sample 

 
Note: The figures show the difference-in-differences matching estimates, α-hatDIDM (see equation (3)): The point 
estimate for each year shows the difference in mean outcome between the treatment group and the matched control 
group that year, above the difference in mean outcome between the for groups 1985-1989. The sample used for the 
estimations contains 7933 treatment individuals and 11341 potential control individuals. 

6.3 Heterogeneous labor market shocks 
The identifying assumption in the analysis presented above is that without the 

introduction of the commuter train, the development of employment and earnings in the 

treatment group would have been the same as in the control group. As discussed above, 

several facts support this assumption: the institutional details and our study design 

suggest that we should not worry about self-selection into locations; the treatment and 

control areas are all part of a local labor market sharing the same employment center; 

the pre-reform comparisons indicate that the matched sample contains individuals with 

comparable development and responses to economic fluctuations (where the matching is 

also conducted on the pre-reform industry that the individuals worked in). 

However, it should be noted that if there are geographically heterogeneous economic 

shocks over treatment and control areas that are not fully captured by the research 

design, we risk confusing the impact of the train with changes that would have 

happened anyway. The zero effect could then, for example, be the sum of a negative 

local labor market shock and a positive effect of the train. This is in principle an 

untestable assumption; we can never fully rule out the possibility that the treated areas 

are affected by different shocks than the control areas, even though the factors 

mentioned above point in another direction. 
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However, one way to check whether there are any indications of unaccounted for, 

heterogeneous, labor market shocks is to examine if the estimated effects for the treated 

individuals who were employed in the treatment area are different from those for the 

treated individuals who were employed outside the treatment area. The presumption is 

that, in the presence of heterogeneous negative labor market shocks in the treatment 

area, the treated individuals working in the treatment area would be more negatively 

affected than the treated individuals working outside the treatment area.  

To examine this, we divide the treated individuals into those working in Uppsala or 

further south, towards the Stockholm region (these are the individuals working outside 

the treatment area) and those not working in Uppsala or further south (these are the 

individuals that mainly work close to the home, in the treatment area). As is clear from 

Figure 14 and Figure 15, the estimated coefficients for these two groups are similar and 

not significantly different from each other in any of the time periods; for none of the 

groups can we reject the null hypothesis that Upptåget had no effect on the treated 

individuals’ labor market outcomes. This strengthens the assumption that, given the 

research design, there were no labor market shocks that affected the treatment area more 

strongly or differently than the control areas. 

Figure 14: ITT estimates on employment probability and labor earnings: part of sample 
who worked in Uppsala city or south in 1989 (i.e., outside the treatment area) 

 
Note: The figures show the difference-in-differences matching estimates, α-hatDIDM (see equation (3)): The point 
estimate for each year shows the difference in mean outcome between the treatment group and the matched control 
group that year, above the difference in mean outcome between the groups for 1985-1989. The sample used for the 
estimations contains 3441 treatment individuals and 3288 potential control individuals. 
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Figure 15: ITT estimates on employment probability and labor earnings: part of sample 
who did not work in Uppsala city or south in 1989 (i.e., mainly within the treatment 
area). 

 
Note: The figures show the difference-in-differences matching estimates, α-hatDIDM (see equation (3)): The point 
estimate for each year shows the difference in mean outcome between the treatment group and the matched control 
group that year, above the difference in mean outcome between the groups for 1985-1989. The sample used for the 
estimations contains 4485 treatment individuals and 8051 potential control individuals. 

7 Concluding discussion 
In this paper, we have investigated the importance of improved public transit for 

individual labor market outcomes. The introduction of a commuter train, Upptåget, 

between Uppsala and Tierp (54 km north of Uppsala) in Sweden in the early 1990s 

meant that individuals living in some areas were offered considerably decreased 

commuting times by public transit and increased job access to the regional labor center 

in Uppsala, whereas other individuals competing for jobs in the same local labor market 

did not experience a similar change.  

We argue that institutional features suggest that the setting is suitable for evaluating 

the labor market impact of transport opportunities: timing was affected by a change of 

national law, the stretch was determined by a pre-existing railroad, and the time 

between the first discussion and implementation was relatively short. Our empirical 

analysis uses detailed longitudinal individual data to compare the development for 

individuals who lived in treated and non-treated areas the year before the information 

about the new commuter train was released. The intention-to-treat (ITT) estimates are 

obtained through a matched difference-in-differences estimator. 

Our results suggest that the introduction of the commuter train essentially had no 

significant effects (either statistically or economically) on the employment probability 

or labor earnings for those individuals who lived in the treated area before the new 
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commuter train was announced. The only potential exception to this result is for the 

group of individuals who were born in a non-western country. For this group, the 

patterns of the ITT point estimates tend to a positive and large effect on both their 

employment probability and their labor earnings. However, since the non-westerners 

constitute a fairly small group in the studied area, there is a large uncertainty in the 

point estimates and the results should be interpreted cautiously. Nevertheless, the results 

are interesting in that the group is also one where we could expect greater effects 

according to theory: the economic position is on average poor, and access to alternative 

transport (car, co-driving etc.) is likely to be lower than for the average worker. This is a 

group that warrants more analysis in future studies. 

We can only speculate on the reasons for the absence of empirical effects, despite 

rather clear theoretical effects. For the average worker, one could perhaps argue that it is 

reasonable to find limited effects in a context where public transport is also available 

prior to the introduction of the train, and considering that many individuals in the 

treated areas use private transport to get to work. We do of course not know whether 

effects would be more present in a context where public transportation was provided to 

a market with initially no or very limited public transportation. On the other hand, the 

type of case we study is a very common example facing policy makers. 

When analyzing the costs and benefits of major infrastructural investments such as 

railroads and commuter trains, there are of course aspects other than increased 

employment and higher earnings to take into account. Less time spent on commutes is 

arguably also a welfare gain for those whose job and wage prospects are not affected at 

all. But our analysis provides a piece of the puzzle that is to a large extent missing in 

previous research and which is essential to any cost-benefit analysis. However, it is also 

important to acknowledge that we restrict our attention to the individual consequences 

for workers directly exposed to the reform. From a societal perspective, the effects on 

in- and out-migration and the regional economic impact are probably at least as 

relevant. This is a topic of another paper. 
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Appendix A: Definition of some variables 
Employment: Employment is based on the official annual employment statistics and 

refers to status during November each year. A person is classified as employed if he or 

she did paid work for at least one hour per week. If data for an individual is missing in a 

given year, we consider the individual as not employed in that year. 

Labor income, labor earnings, earnings (the words are used interchangeably): 

Annual earnings from work, including self-employment and employer’s income, in 

1000 SEK in 1989 prices. If data for an individual is missing in a given year, we 

consider the individual to have no labor income in that year. 

“western countries”: Finland, Norway, Denmark, Iceland, Ireland, Great Britain, the 

Netherlands, Belgium, France, Monaco, Luxembourg, Lichtenstein, Spain, Portugal, 

Andorra, Germany, Switzerland, Italy, San Marino, Vatican City State, Austria, Greece, 

Canada, the USA, Australia, Papua New Guinea, New Zealand and other Oceanian 

countries. 

Low income in 1989: An individual is defined as having low income in 1989 if his or 

her labor income in 1989 was less than 50 percent of the median taxable income in 1989 

among those for whom the Swedish Tax Agency had information (82% of the 

population) (see Statistical Yearbook 1992, Table 221 “Income-earners by total net 

income and age”). 

Young: Being 19-21 years old in 1989. 
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Appendix B: propensity score densities of estimated propensity 
scores  
Figure B 1: The whole sample      Figure B 2: Women       

 

Figure B 3: Age 22-29 years in 1989      Figure B 4: Age 30-39 years in 1989 

 

Figure B 5: Age 40-49 years in 1989      Figure B 6: Age 50-57 years in 1989 
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Figure B 7: Young 

 

Figure B 8: Low income in 1989      Figure B 9: Born in Sweden 

 

Figure B 10: Born in a western country       Figure B 11: Born in a non-western country 
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Figure B 12: Without Tierp       Figure B 13: Without Storvreta 

 

Figure B 14:         Figure B 15:   
Worked in Uppsala city or south       Worked elsewhere 
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Appendix C: Summary statistics for sub-populations 
Table C 1: Women 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
age group 1989        
20-29 years Unmatched 0.17 0.20 -6.8   -3.26 0.001 
  Matched 0.17 0.17 0.5 92.3 0.24 0.81 
30-39 years  Unmatched 0.33 0.31 4.2   2.03 0.042 
  Matched 0.33 0.32 2.2 47.8 0.98 0.326 
40-49 years Unmatched 0.35 0.33 5.4   2.57 0.01 
  Matched 0.35 0.37 -2.2 59.2 -0.96 0.337 
50-57 years  Unmatched 0.14 0.16 -5.3   -2.51 0.012 
  Matched 0.14 0.14 -0.6 89.3 -0.26 0.797 
education 1990           
10 years or  Unmatched 0.27 0.32 -10.8   -5.12 0 
less  Matched 0.27 0.26 1.1 89.6 0.51 0.611 
secondary Unmatched 0.47 0.48 -1.4   -0.67 0.502 
  Matched 0.47 0.48 -1.5 -4.5 -0.65 0.514 
tertiary  Unmatched 0.25 0.20 13.5   6.51 0 
  Matched 0.25 0.25 1 92.4 0.44 0.66 
missing  Unmatched 0.00 0.01 -0.8   -0.37 0.714 
  Matched 0.00 0.01 -2.8 -270.4 -1.18 0.237 
birth region            
Sweden Unmatched 0.94 0.91 8.2   3.9 0 
  Matched 0.94 0.94 -0.7 91.8 -0.32 0.746 
western Unmatched 0.05 0.07 -9   -4.24 0 
 country Matched 0.05 0.05 3 66.4 1.52 0.13 
non-western  Unmatched 0.01 0.01 0.2   0.09 0.931 
 country Matched 0.01 0.02 -5.2 -2789.4 -2.08 0.038 
industry 1989          
manufacturing Unmatched 0.08 0.12 -13.3   -6.27 0 
  Matched 0.08 0.08 -0.8 93.7 -0.41 0.685 
construction Unmatched 0.01 0.01 1.9   0.91 0.362 
  Matched 0.01 0.01 0.3 86.7 0.11 0.914 
trade Unmatched 0.08 0.08 -1.3   -0.63 0.53 
  Matched 0.08 0.07 3.5 -166.4 1.62 0.106 
education Unmatched 0.08 0.08 2.3   1.08 0.279 
 Matched 0.08 0.09 -1.2 46.3 -0.53 0.599 
health care Unmatched 0.20 0.17 8.7   4.16 0 
  Matched 0.20 0.21 -3.5 60 -1.47 0.141 
other types of  Unmatched 0.12 0.15 -8.2   -3.87 0 
 care Matched 0.12 0.12 0.5 93.6 0.24 0.807 
public admin- Unmatched 0.06 0.05 4.8   2.32 0.021 
 istration Matched 0.06 0.06 -0.6 88.1 -0.24 0.81 
other Unmatched 0.16 0.18 -7   -3.32 0.001 
  Matched 0.16 0.15 0.5 92.3 0.25 0.804 
unknown/did  Unmatched 0.21 0.17 11.7   5.61 0 
not work  Matched 0.21 0.20 1.7 85 0.75 0.455 
employed  Unmatched 0.84 0.85 -3.1   -1.48 0.139 
 1985 Matched 0.84 0.85 -2.4 23.6 -1.05 0.296 
employed  Unmatched 0.86 0.85 0   0.02 0.986 
 1986 Matched 0.86 0.86 -0.9 -2455.2 -0.42 0.677 
employed  Unmatched 0.87 0.87 0.3   0.15 0.884 
 1986 Matched 0.87 0.87 -2 -569.7 -0.92 0.359 
employed  Unmatched 0.89 0.88 1.6   0.78 0.437 
 1988 Matched 0.89 0.89 -0.7 56.4 -0.32 0.749 
employed  Unmatched 0.89 0.87 3.2   1.55 0.122 
 1989 Matched 0.89 0.89 -1.6 49.6 -0.75 0.454 
ln labor in- Unmatched 2.98 3.07 -2.9   -1.41 0.159 
 come 1985 Matched 2.98 3.08 -3.1 -6.7 -1.4 0.163 
ln labor in- Unmatched 3.14 3.19 -1.4   -0.68 0.495 
 come 1986 Matched 3.14 3.23 -2.8 -94.7 -1.24 0.214 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
ln labor in- Unmatched 3.27 3.26 0.4   0.2 0.841 
 come 1987 Matched 3.27 3.30 -0.8 -89.6 -0.35 0.724 
ln labor in- Unmatched 3.40 3.33 2.3   1.11 0.267 
 come 1988 Matched 3.40 3.42 -0.6 74.5 -0.27 0.791 
ln labor in- Unmatched 3.47 3.33 4.8   2.3 0.022 
 come 1989 Matched 3.47 3.47 0.2 96.6 0.08 0.94 
Individuals in 
sample Unmatched 3954   5419         
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 

Table C 2: Age 22-29 years in 1989 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.49 0.46 5.1   1.5 0.133 
  Matched 0.49 0.47 2.8 45.9 0.73 0.467 
education 1990           
10 years or  Unmatched 0.19 0.20 -2.7   -0.79 0.428 
 less Matched 0.19 0.20 -2.6 5.1 -0.68 0.5 
secondary Unmatched 0.67 0.67 -1.7   -0.5 0.615 
  Matched 0.67 0.67 -0.6 63.9 -0.16 0.871 
tertiary  Unmatched 0.14 0.12 5.2   1.52 0.129 
  Matched 0.14 0.13 3.9 25.1 1 0.316 
missing  Unmatched 0.00 0.00 3.4   1.04 0.298 
  Matched 0.00 0.00 0 100 0 1 
birth region            
Sweden Unmatched 0.97 0.94 13.1   3.71 0 
  Matched 0.97 0.97 1.5 88.9 0.44 0.658 
western Unmatched 0.02 0.05 -15.8   -4.39 0 
 country Matched 0.02 0.02 -0.4 97.4 -0.14 0.892 
non-western  Unmatched 0.01 0.01 2.2   0.66 0.507 
 country Matched 0.01 0.01 -2.4 -7.1 -0.56 0.576 
industry 1989          
manufacturing Unmatched 0.22 0.20 4.6   1.36 0.174 
  Matched 0.22 0.22 0 100 0 1 
construction Unmatched 0.09 0.08 4.5   1.32 0.185 
  Matched 0.09 0.09 -2.7 40.5 -0.66 0.507 
trade Unmatched 0.11 0.11 2.3   0.68 0.494 
  Matched 0.11 0.11 0.9 60.1 0.24 0.809 
education Unmatched 0.02 0.01 2.6   0.78 0.436 
 Matched 0.02 0.01 4 -52.1 1.08 0.282 
health care Unmatched 0.11 0.10 3.8   1.13 0.259 
  Matched 0.11 0.09 4.4 -13.8 1.15 0.252 
other types of  Unmatched 0.06 0.08 -5.8   -1.68 0.092 
 care Matched 0.06 0.05 5.1 12.6 1.48 0.14 
public admin- Unmatched 0.03 0.03 1.8   0.52 0.604 
 istration Matched 0.03 0.03 0 100 0 1 
other Unmatched 0.19 0.25 -13.6   -3.93 0 
  Matched 0.19 0.21 -3.5 73.9 -0.96 0.338 
unknown/did  Unmatched 0.17 0.15 4   1.18 0.239 
not work  Matched 0.17 0.18 -3.4 16 -0.85 0.393 
employed  Unmatched 0.78 0.80 -5   -1.46 0.144 
 1985 Matched 0.78 0.80 -4.8 3 -1.26 0.208 
employed  Unmatched 0.83 0.83 -1.1   -0.33 0.74 
 1986 Matched 0.83 0.82 1.1 2.9 0.29 0.775 
employed  Unmatched 0.87 0.86 4.1   1.19 0.236 
 1986 Matched 0.87 0.87 1.5 63.1 0.4 0.69 
employed  Unmatched 0.88 0.89 -3.6   -1.07 0.285 
 1988 Matched 0.88 0.87 2.3 36.8 0.58 0.561 
employed  Unmatched 0.88 0.89 -0.6   -0.19 0.85 
 1989 Matched 0.88 0.86 6 -824 1.5 0.134 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
ln labor in- Unmatched 3.16 3.33 -6.8   -2.02 0.044 
 come 1985 Matched 3.16 3.15 0.1 98.9 0.02 0.985 
ln labor in- Unmatched 3.44 3.60 -6.5   -1.93 0.053 
 come 1986 Matched 3.44 3.52 -3 54.2 -0.77 0.442 
ln labor in- Unmatched 3.59 3.62 -1.2   -0.35 0.725 
 come 1987 Matched 3.59 3.57 0.9 23.3 0.24 0.811 
ln labor in- Unmatched 3.62 3.76 -5.6   -1.65 0.099 
 come 1988 Matched 3.62 3.59 1.4 75.4 0.34 0.734 
ln labor in- Unmatched 3.70 3.74 -1.7   -0.5 0.614 
 come 1989 Matched 3.70 3.52 6.8 -292.7 1.67 0.096 
Individuals in 
sample Unmatched  1369  2282         
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 

Table C 3: Age 30-39 years in 1989 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.52 0.51 3.3   1.24 0.215 
  Matched 0.52 0.51 1.4 56.9 0.5 0.617 
education 1990           
10 years or  Unmatched 0.21 0.27 -12.5   -4.7 0 
 less Matched 0.21 0.23 -4 67.9 -1.46 0.145 
secondary Unmatched 0.51 0.52 -2.3   -0.86 0.39 
  Matched 0.51 0.51 0.1 96.5 0.03 0.978 
tertiary  Unmatched 0.28 0.21 15.9   6.08 0 
  Matched 0.28 0.26 4.2 73.7 1.43 0.152 
missing  Unmatched 0.00 0.01 -4.6   -1.72 0.086 
  Matched 0.00 0.01 -1.6 65.8 -0.63 0.531 
birth region            
Sweden Unmatched 0.94 0.92 7.5   2.82 0.005 
  Matched 0.94 0.93 3.1 58.6 1.15 0.252 
western Unmatched 0.04 0.06 -8.8   -3.32 0.001 
 country Matched 0.04 0.05 -1.6 82.3 -0.6 0.548 
non-western  Unmatched 0.02 0.01 0.8   0.3 0.766 
 country Matched 0.02 0.02 -3.5 -352.1 -1.16 0.245 
industry 1989          
manufacturing Unmatched 0.14 0.17 -8.1   -3.06 0.002 
  Matched 0.14 0.14 0.5 93.3 0.2 0.84 
construction Unmatched 0.07 0.07 -1.8   -0.7 0.486 
  Matched 0.07 0.07 0 100 0 1 
trade Unmatched 0.09 0.09 0.8   0.31 0.758 
  Matched 0.09 0.09 0.3 65.8 0.1 0.922 
education Unmatched 0.05 0.05 0.6   0.23 0.816 
 Matched 0.05 0.04 2.2 -264.9 0.81 0.42 
health care Unmatched 0.13 0.10 8.6   3.3 0.001 
  Matched 0.13 0.14 -1.6 81.5 -0.54 0.592 
other types of  Unmatched 0.08 0.09 -2.4   -0.92 0.356 
 care Matched 0.08 0.08 0.1 94.2 0.05 0.959 
public admin- Unmatched 0.06 0.05 6.5   2.49 0.013 
 istration Matched 0.06 0.06 1.5 76.2 0.53 0.6 
other Unmatched 0.21 0.24 -6.4   -2.41 0.016 
  Matched 0.21 0.23 -2.8 55.4 -1.02 0.308 
unknown/did  Unmatched 0.16 0.14 6   2.27 0.023 
not work  Matched 0.16 0.15 1.6 73.9 0.54 0.588 
employed  Unmatched 0.88 0.88 0.7   0.25 0.799 
 1985 Matched 0.88 0.89 -4.1 -511.9 -1.5 0.134 
employed  Unmatched 0.90 0.89 2.6   1 0.319 
 1986 Matched 0.90 0.90 -0.1 95.1 -0.05 0.963 
employed  Unmatched 0.90 0.90 1.3   0.51 0.61 
 1986 Matched 0.90 0.90 0.9 31.5 0.33 0.743 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
employed  Unmatched 0.92 0.91 2.4   0.93 0.354 
 1988 Matched 0.92 0.92 -0.6 76.7 -0.21 0.835 
employed  Unmatched 0.93 0.92 2.9   1.11 0.269 
 1989 Matched 0.93 0.93 -3.5 -20.8 -1.32 0.186 
ln labor in- Unmatched 3.50 3.52 -0.9   -0.35 0.724 
 come 1985 Matched 3.50 3.57 -2.7 -189.6 -0.98 0.325 
ln labor in- Unmatched 3.65 3.63 0.6   0.22 0.826 
 come 1986 Matched 3.65 3.66 -0.5 8.2 -0.19 0.849 
ln labor in- Unmatched 3.72 3.71 0.2   0.06 0.95 
 come 1987 Matched 3.72 3.72 0 85.9 0.01 0.993 
ln labor in- Unmatched 3.89 3.82 2.7   1.02 0.306 
 come 1988 Matched 3.89 3.94 -2 24.8 -0.74 0.457 
ln labor in- Unmatched 4.03 3.96 2.8   1.06 0.288 
 come 1989 Matched 4.03 4.13 -3.9 -39.5 -1.46 0.144 
Individuals in 
sample Unmatched  2526 3362          
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 

Table C 4: Age 40-49 years in 1989 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.49 0.47 4.5   1.8 0.071 
  Matched 0.49 0.48 2.6 42 0.98 0.328 
education 1990           
10 years or  Unmatched 0.31 0.37 -11.3   -4.56 0 
less  Matched 0.31 0.30 2.7 75.9 1.06 0.289 
secondary Unmatched 0.40 0.42 -4   -1.6 0.111 
  Matched 0.40 0.39 1.5 62.2 0.57 0.57 
tertiary  Unmatched 0.29 0.21 17.1   6.97 0 
  Matched 0.29 0.30 -4.5 73.9 -1.6 0.111 
missing  Unmatched 0.00 0.00 -1.2   -0.46 0.644 
  Matched 0.00 0.00 -1.7 -47.2 -0.63 0.531 
birth region            
Sweden Unmatched 0.94 0.91 9.3   3.73 0 
  Matched 0.94 0.94 -1.7 81.4 -0.73 0.468 
western Unmatched 0.05 0.08 -10.2   -4.08 0 
 country Matched 0.05 0.05 0.3 97.2 0.12 0.905 
non-western  Unmatched 0.01 0.01 0.7   0.28 0.783 
 country Matched 0.01 0.01 3.9 -474.5 1.61 0.107 
industry 1989          
manufacturing Unmatched 0.14 0.18 -9.5   -3.81 0 
  Matched 0.14 0.13 4.3 54.8 1.74 0.082 
construction Unmatched 0.07 0.06 1.9   0.76 0.45 
  Matched 0.07 0.06 2.3 -21.4 0.86 0.39 
trade Unmatched 0.09 0.08 4.2   1.7 0.09 
  Matched 0.09 0.08 4.3 -2.9 1.63 0.104 
education Unmatched 0.08 0.07 6.9   2.79 0.005 
 Matched 0.08 0.08 2 71.1 0.72 0.471 
health care Unmatched 0.12 0.08 10.6   4.33 0 
  Matched 0.12 0.13 -5.4 49.3 -1.85 0.064 
other types of  Unmatched 0.05 0.08 -8.8   -3.53 0 
 care Matched 0.05 0.06 -1.6 82.5 -0.63 0.53 
public admin- Unmatched 0.07 0.05 8.8   3.58 0 
 istration Matched 0.07 0.08 -2.7 69.6 -0.91 0.361 
other Unmatched 0.22 0.26 -9.4   -3.78 0 
  Matched 0.22 0.23 -2.1 78.1 -0.8 0.426 
unknown/did  Unmatched 0.16 0.15 2.7   1.11 0.268 
not work  Matched 0.16 0.16 -1 64.5 -0.36 0.718 
employed  Unmatched 0.92 0.92 -0.7   -0.29 0.775 
 1985 Matched 0.92 0.92 -2.2 -207.5 -0.83 0.405 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
employed  Unmatched 0.92 0.92 2   0.8 0.422 
 1986 Matched 0.92 0.92 0.6 69 0.24 0.813 
employed  Unmatched 0.93 0.93 -0.7   -0.3 0.762 
 1986 Matched 0.93 0.92 0.5 28.5 0.2 0.841 
employed  Unmatched 0.94 0.93 3.4   1.37 0.169 
 1988 Matched 0.94 0.93 1.9 43.2 0.74 0.457 
employed  Unmatched 0.93 0.92 5.3   2.12 0.034 
 1989 Matched 0.93 0.94 -2.8 46.1 -1.16 0.247 
ln labor in- Unmatched 3.95 3.86 3.4   1.36 0.173 
 come 1985 Matched 3.95 3.93 0.6 81.7 0.23 0.814 
ln labor in- Unmatched 4.03 3.95 3   1.19 0.233 
 come 1986 Matched 4.03 4.03 0.3 90.3 0.11 0.914 
ln labor in- Unmatched 4.14 4.04 3.9   1.57 0.116 
 come 1987 Matched 4.14 4.09 1.9 51.1 0.71 0.476 
ln labor in- Unmatched 4.21 4.07 5.6   2.24 0.025 
 come 1988 Matched 4.21 4.22 -0.2 95.6 -0.1 0.924 
ln labor in- Unmatched 4.28 4.07 8.3   3.31 0.001 
 come 1989 Matched 4.28 4.34 -2.2 73.1 -0.91 0.364 
Individuals in 
sample Unmatched  2859  3800         
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 

Table C 5: Age 50-57 years in 1989 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.48 0.47 3   0.79 0.43 
  Matched 0.48 0.47 3 -2.4 0.73 0.467 
education 1990           
10 years or  Unmatched 0.51 0.57 -11.9   -3.19 0.001 
 less Matched 0.51 0.50 2.8 76.6 0.67 0.505 
secondary Unmatched 0.31 0.30 2.9   0.77 0.444 
  Matched 0.31 0.31 -0.9 67.1 -0.22 0.822 
tertiary  Unmatched 0.17 0.12 12.8   3.46 0.001 
  Matched 0.17 0.17 -1.7 86.5 -0.39 0.699 
missing  Unmatched 0.01 0.01 1.3   0.34 0.732 
  Matched 0.01 0.01 -3.9 -204.2 -0.82 0.412 
birth region            
Sweden Unmatched 0.93 0.90 12.4   3.24 0.001 
  Matched 0.93 0.94 -2.8 77.3 -0.77 0.44 
western Unmatched 0.06 0.09 -14   -3.64 0 
 country Matched 0.06 0.05 1 93 0.27 0.786 
non-western  Unmatched 0.01 0.01 2.8   0.76 0.445 
 country Matched 0.01 0.00 5.7 -104.4 1.51 0.132 
industry 1989          
manufacturing Unmatched 0.18 0.20 -4.5   -1.19 0.233 
  Matched 0.18 0.19 -2 55.6 -0.48 0.629 
construction Unmatched 0.05 0.05 2.6   0.69 0.492 
  Matched 0.05 0.06 -0.8 69.5 -0.18 0.856 
trade Unmatched 0.09 0.08 3.5   0.95 0.344 
  Matched 0.09 0.08 3.6 -3.4 0.88 0.381 
education Unmatched 0.08 0.08 2.1   0.56 0.573 
 Matched 0.08 0.08 1 54.1 0.23 0.818 
health care Unmatched 0.09 0.07 7.1   1.93 0.054 
  Matched 0.09 0.09 -0.6 91.1 -0.14 0.885 
other types of  Unmatched 0.06 0.06 -0.6   -0.17 0.868 
 care Matched 0.06 0.06 -0.4 41.9 -0.09 0.93 
public admin- Unmatched 0.05 0.04 3   0.82 0.414 
 istration Matched 0.05 0.05 -1.7 44.7 -0.38 0.701 
other Unmatched 0.19 0.23 -10.3   -2.72 0.007 
  Matched 0.19 0.19 0 100 0 1 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
unknown/did  Unmatched 0.20 0.19 3.5   0.94 0.347 
not work  Matched 0.20 0.20 0.7 81.2 0.16 0.876 
employed  Unmatched 0.89 0.91 -4   -1.07 0.285 
 1985 Matched 0.89 0.90 -2 49.3 -0.48 0.633 
employed  Unmatched 0.90 0.90 0.6   0.16 0.872 
 1986 Matched 0.90 0.90 -0.3 52.6 -0.07 0.945 
employed  Unmatched 0.89 0.90 -1.9   -0.52 0.604 
 1986 Matched 0.89 0.89 -1.4 27.4 -0.34 0.736 
employed  Unmatched 0.90 0.88 4.4   1.16 0.246 
 1988 Matched 0.90 0.89 0.3 93.7 0.07 0.946 
employed  Unmatched 0.88 0.86 5.8   1.53 0.127 
 1989 Matched 0.88 0.89 -2.1 63.9 -0.52 0.601 
ln labor in- Unmatched 3.64 3.67 -1   -0.26 0.795 
 come 1985 Matched 3.64 3.59 1.7 -74.2 0.39 0.694 
ln labor in- Unmatched 3.69 3.65 1.4   0.36 0.719 
 come 1986 Matched 3.69 3.64 1.6 -19 0.38 0.704 
ln labor in- Unmatched 3.66 3.63 0.8   0.21 0.835 
 come 1987 Matched 3.66 3.70 -1.3 -61.3 -0.3 0.762 
ln labor in- Unmatched 3.64 3.51 3.9   1.04 0.298 
 come 1988 Matched 3.64 3.65 -0.3 92.4 -0.07 0.942 
ln labor in- Unmatched 3.56 3.30 7.2   1.91 0.056 
 come 1989 Matched 3.56 3.59 -0.8 89.5 -0.19 0.849 
Individuals in 
sample Unmatched  1152  1857         
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 

Table C 6: Young 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.47 0.47 0.8   0.15 0.881 
  Matched 0.47 0.47 -0.9 -18.1 -0.16 0.87 
education 1990           
10 years or  Unmatched 0.12 0.16 -11.7   -2.24 0.025 
 less Matched 0.12 0.09 7.2 38.8 1.44 0.15 
secondary Unmatched 0.79 0.74 12.3   2.38 0.018 
  Matched 0.79 0.82 -6.6 46.5 -1.27 0.204 
tertiary  Unmatched 0.09 0.10 -4   -0.77 0.442 
  Matched 0.09 0.08 1.1 73.2 0.2 0.842 
missing  Unmatched - -         
  Matched - -         
birth region            
Sweden Unmatched 0.99 0.98 8.2   1.55 0.122 
  Matched 0.99 0.99 -2.6 68.1 -0.63 0.526 
western Unmatched 0.01 0.02 -8.2   -1.55 0.122 
 country Matched 0.01 0.01 2.6 68.1 0.63 0.526 
non-western  Unmatched - -      
 country Matched - -         
industry 1989          
manufacturing Unmatched 0.22 0.23 -3.1   -0.6 0.552 
  Matched 0.22 0.21 3 3.7 0.54 0.587 
construction Unmatched 0.08 0.08 1.4   0.28 0.781 
  Matched 0.08 0.07 4 -178.9 0.73 0.465 
trade Unmatched 0.16 0.13 10.4   2.04 0.042 
  Matched 0.16 0.17 -2.2 79 -0.37 0.71 
education Unmatched 0.02 0.01 7.1   1.42 0.155 
 Matched 0.02 0.00 10.9 -53 2.15 0.032 
health care Unmatched 0.09 0.10 -1.6   -0.31 0.756 
  Matched 0.09 0.10 -4.2 -163.9 -0.75 0.454 
other types of  Unmatched 0.09 0.08 4.3   0.84 0.401 
 care Matched 0.09 0.08 2.8 35.8 0.49 0.623 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
public admin- Unmatched 0.01 0.02 -4.8   -0.91 0.363 
 istration Matched 0.01 0.03 -9.6 -100.8 -1.59 0.113 
other Unmatched 0.18 0.23 -10.5   -2.02 0.043 
  Matched 0.18 0.21 -6.1 41.7 -1.12 0.263 
unknown/did  Unmatched 0.14 0.13 1.6   0.3 0.764 
not work  Matched 0.14 0.13 4 -161.3 0.74 0.46 
employed  Unmatched 0.10 0.14 -10.3   -1.98 0.048 
 1985 Matched 0.10 0.13 -8.2 20.2 -1.5 0.134 
employed  Unmatched 0.29 0.34 -10.7   -2.06 0.04 
 1986 Matched 0.29 0.31 -5.1 52.1 -0.93 0.354 
employed  Unmatched 0.48 0.52 -8.5   -1.65 0.099 
 1986 Matched 0.48 0.50 -4.4 48 -0.8 0.426 
employed  Unmatched 0.73 0.69 7.8   1.5 0.134 
 1988 Matched 0.73 0.73 -1 86.8 -0.19 0.851 
employed  Unmatched 0.79 0.78 1   0.19 0.847 
 1989 Matched 0.79 0.77 5.2 -421.6 0.92 0.357 
ln labor in- Unmatched -3.30 -2.39 -20.7   -4.01 0 
 come 1985 Matched -3.30 -2.51 -17.9 13.6 -3.24 0.001 
ln labor in- Unmatched 0.18 1.12 -25.8   -5.07 0 
 come 1986 Matched 0.18 1.12 -25.8 0 -4.71 0 
ln labor in- Unmatched 2.05 2.41 -12.8   -2.49 0.013 
 come 1987 Matched 2.05 2.06 -0.4 97.2 -0.06 0.951 
ln labor in- Unmatched 3.18 3.31 -6.3   -1.23 0.218 
 come 1988 Matched 3.18 3.10 4.2 33.9 0.7 0.486 
ln labor in- Unmatched 3.64 3.59 2.2   0.42 0.673 
 come 1989 Matched 3.64 3.58 2.9 -35.3 0.52 0.6 
Individuals in 
sample Unmatched  647 897          
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 

Table C 7: Low income in 1989 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.74 0.69 10.3   3.12 0.002 
  Matched 0.74 0.72 5.5 46.3 1.53 0.127 
age group 1989           
20-29 years Unmatched 0.27 0.27 -0.2   -0.05 0.963 
  Matched 0.27 0.27 -1.7 -984.2 -0.45 0.65 
30-39 years  Unmatched 0.33 0.30 5.2   1.59 0.111 
  Matched 0.33 0.33 0 100 0 1 
40-49 years Unmatched 0.23 0.25 -5.1   -1.53 0.125 
  Matched 0.23 0.23 0 100 0 1 
50-57 years  Unmatched 0.17 0.17 -0.5   -0.15 0.882 
  Matched 0.17 0.17 2 -301.5 0.54 0.59 
education 1990           
10 years or  Unmatched 0.36 0.38 -4.2   -1.27 0.205 
 less Matched 0.36 0.35 2.9 29.8 0.81 0.42 
secondary Unmatched 0.48 0.48 -1.1   -0.34 0.731 
  Matched 0.48 0.48 -0.5 52.3 -0.15 0.883 
tertiary  Unmatched 0.15 0.12 8.5   2.62 0.009 
  Matched 0.15 0.15 -2.2 74.2 -0.56 0.573 
missing  Unmatched 0.02 0.02 -2.2   -0.67 0.504 
  Matched 0.02 0.02 -3 -35.9 -0.81 0.418 
birth region            
Sweden Unmatched 0.91 0.89 5.2   1.56 0.12 
  Matched 0.91 0.91 0.2 95.7 0.06 0.95 
western Unmatched 0.07 0.08 -6.4   -1.91 0.056 
 country Matched 0.07 0.07 -0.3 96 -0.07 0.942 
non-western  Unmatched 0.03 0.02 0.9   0.26 0.794 
 country Matched 0.03 0.03 0 100 0 1 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
industry 1989          
manufacturing Unmatched 0.09 0.09 -1.1   -0.35 0.728 
  Matched 0.09 0.09 -1.2 -2.6 -0.32 0.749 
construction Unmatched 0.02 0.02 -2.5   -0.77 0.444 
  Matched 0.02 0.02 -2.3 11 -0.62 0.537 
trade Unmatched 0.07 0.07 0.4   0.11 0.915 
  Matched 0.07 0.09 -6.8 -1835.9 -1.75 0.08 
education Unmatched 0.04 0.04 0.1   0.02 0.985 
 Matched 0.04 0.04 -0.4 -488.6 -0.1 0.924 
health care Unmatched 0.11 0.09 6.5   1.99 0.047 
  Matched 0.11 0.11 -2 68.5 -0.53 0.599 
other types of  Unmatched 0.08 0.09 -3.5   -1.06 0.287 
 care Matched 0.08 0.06 7.3 -108.4 2.18 0.03 
public admin- Unmatched 0.02 0.02 3.5   1.07 0.286 
 istration Matched 0.02 0.03 -2.7 20.9 -0.68 0.497 
other Unmatched 0.15 0.18 -9.4   -2.83 0.005 
  Matched 0.15 0.14 0.9 90.3 0.26 0.795 
unknown/did  Unmatched 0.42 0.39 5.4   1.65 0.098 
not work  Matched 0.42 0.40 2.2 59.5 0.6 0.551 
employed  Unmatched 0.64 0.70 -11.5   -3.52 0 
 1985 Matched 0.64 0.62 4.4 61.3 1.18 0.238 
employed  Unmatched 0.65 0.69 -7.1   -2.18 0.029 
 1986 Matched 0.65 0.65 0.4 95 0.1 0.923 
employed  Unmatched 0.64 0.68 -8.9   -2.71 0.007 
 1986 Matched 0.64 0.64 0.5 94.2 0.14 0.891 
employed  Unmatched 0.62 0.65 -4.7   -1.45 0.148 
 1988 Matched 0.62 0.63 -0.9 81.2 -0.24 0.809 
employed  Unmatched 0.58 0.59 -2.3   -0.7 0.482 
 1989 Matched 0.58 0.59 -1 58.5 -0.26 0.794 
ln labor in- Unmatched 1.18 1.67 -11.3   -3.48 0.001 
 come 1985 Matched 1.18 1.13 1.1 90.3 0.29 0.771 
ln labor in- Unmatched 1.12 1.55 -9.5   -2.91 0.004 
 come 1986 Matched 1.12 1.29 -3.8 59.5 -1.04 0.298 
ln labor in- Unmatched 1.05 1.34 -6.4   -1.94 0.052 
 come 1987 Matched 1.05 1.07 -0.4 93.1 -0.12 0.906 
ln labor in- Unmatched 0.80 0.98 -4   -1.23 0.219 
 come 1988 Matched 0.80 0.85 -1.3 68.6 -0.34 0.731 
ln labor in- Unmatched 0.30 0.30 0   -0.01 0.991 
 come 1989 Matched 0.30 0.36 -1.3 -3391.4 -0.36 0.718 
Individuals in 
sample Unmatched 1484   2472         
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 

Table C 8: Born in Sweden 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.49 0.48 3.7   2.45 0.014 
  Matched 0.49 0.49 1.9 48.2 1.18 0.239 
age group 1989           
20-29 years Unmatched 0.18 0.21 -7.5   -4.9 0 
  Matched 0.18 0.18 0.7 90.5 0.45 0.653 
30-39 years  Unmatched 0.32 0.30 4.3   2.87 0.004 
  Matched 0.32 0.32 -1.1 74 -0.68 0.494 
40-49 years Unmatched 0.36 0.33 5.3   3.52 0 
  Matched 0.36 0.36 0.8 84.2 0.51 0.609 
50-57 years  Unmatched 0.14 0.16 -4.4   -2.91 0.004 
  Matched 0.14 0.15 -0.4 89.9 -0.28 0.781 
education 1990           
10 years or  Unmatched 0.29 0.33 -9.1   -5.98 0 
 less Matched 0.29 0.29 -0.6 93.3 -0.38 0.705 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
secondary Unmatched 0.47 0.48 -3.3   -2.2 0.028 
  Matched 0.47 0.47 -0.4 88.7 -0.23 0.819 
tertiary  Unmatched 0.24 0.18 14.3   9.54 0 
  Matched 0.24 0.23 1.3 91 0.75 0.452 
missing  Unmatched 0.00 0.00 0.8   0.51 0.61 
  Matched 0.00 0.01 -0.8 -1.7 -0.45 0.65 
industry 1989          
manufacturing Unmatched 0.16 0.17 -2.6   -1.72 0.086 
  Matched 0.16 0.16 0.8 68.1 0.52 0.606 
construction Unmatched 0.07 0.07 2   1.3 0.195 
  Matched 0.07 0.07 0.2 92 0.09 0.925 
trade Unmatched 0.10 0.09 1.4   0.9 0.366 
  Matched 0.10 0.10 -1.6 -20.5 -0.99 0.324 
education Unmatched 0.06 0.05 3.4   2.24 0.025 
 Matched 0.06 0.06 0.2 94.9 0.1 0.919 
health care Unmatched 0.12 0.09 7.9   5.26 0 
  Matched 0.12 0.12 -2.3 70.5 -1.34 0.18 
other types of  Unmatched 0.06 0.08 -5.6   -3.68 0 
 care Matched 0.06 0.06 0.9 84.3 0.57 0.568 
public admin- Unmatched 0.06 0.05 6.2   4.13 0 
 istration Matched 0.06 0.06 0.9 85.5 0.52 0.602 
other Unmatched 0.21 0.25 -10.9   -7.15 0 
  Matched 0.21 0.21 -0.6 94.2 -0.4 0.687 
unknown/did  Unmatched 0.16 0.15 4.2   2.76 0.006 
not work  Matched 0.16 0.16 1.8 57.6 1.07 0.285 
employed  Unmatched 0.88 0.89 -1.1   -0.73 0.464 
 1985 Matched 0.88 0.88 1.3 -21 0.81 0.419 
employed  Unmatched 0.90 0.89 2.2   1.42 0.155 
 1986 Matched 0.90 0.90 0.1 95.9 0.05 0.957 
employed  Unmatched 0.91 0.91 1.1   0.72 0.471 
 1986 Matched 0.91 0.90 1.5 -36.4 0.91 0.362 
employed  Unmatched 0.92 0.91 2.2   1.45 0.147 
 1988 Matched 0.92 0.92 0.4 83.8 0.22 0.825 
employed  Unmatched 0.92 0.91 3.5   2.31 0.021 
 1989 Matched 0.92 0.92 0.7 81.1 0.42 0.678 
ln labor in- Unmatched 3.69 3.69 -0.3   -0.18 0.855 
 come 1985 Matched 3.69 3.64 1.6 -480.9 0.96 0.338 
ln labor in- Unmatched 3.82 3.81 0.7   0.48 0.632 
 come 1986 Matched 3.82 3.83 -0.3 65.3 -0.15 0.878 
ln labor in- Unmatched 3.89 3.86 1.3   0.85 0.397 
 come 1987 Matched 3.89 3.89 0 99.7 0 0.998 
ln labor in- Unmatched 3.97 3.90 2.8   1.85 0.064 
 come 1988 Matched 3.97 3.97 -0.1 95 -0.09 0.931 
ln labor in- Unmatched 4.03 3.90 5   3.28 0.001 
 come 1989 Matched 4.03 4.01 1 80.5 0.61 0.544 
Individuals in 
sample Unmatched  7477 10401          
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 

Table C 9: Born in a western country 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.58 0.51 15.9   2.47 0.014 
  Matched 0.58 0.62 -8 49.4 -1.08 0.28 
age group 1989           
20-29 years Unmatched 0.08 0.15 -22   -3.26 0.001 
  Matched 0.08 0.07 0.9 95.9 0.14 0.887 
30-39 years  Unmatched 0.32 0.27 11.1   1.75 0.08 
  Matched 0.32 0.30 5.6 49.6 0.73 0.463 
40-49 years Unmatched 0.42 0.36 11.9   1.87 0.062 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
  Matched 0.42 0.42 0 100 0 1 
50-57 years  Unmatched 0.18 0.22 -10   -1.54 0.125 
  Matched 0.18 0.21 -7.1 29.1 -0.95 0.343 
education 1990           
10 years or  Unmatched 0.30 0.42 -24.9   -3.82 0 
 less Matched 0.30 0.28 5.4 78.4 0.75 0.454 
secondary Unmatched 0.44 0.42 3.4   0.54 0.592 
  Matched 0.44 0.44 0 100 0 1 
tertiary  Unmatched 0.25 0.15 24.1   3.88 0 
  Matched 0.25 0.27 -6.4 73.2 -0.77 0.44 
missing  Unmatched 0.01 0.00 8.1   1.41 0.16 
  Matched 0.01 0.01 0 100 0 1 
industry 1989          
manufacturing Unmatched 0.20 0.37 -39.1   -5.87 0 
  Matched 0.20 0.16 9 76.9 1.39 0.166 
construction Unmatched 0.02 0.05 -15.8   -2.29 0.022 
  Matched 0.02 0.03 -3.1 80.1 -0.51 0.614 
trade Unmatched 0.07 0.04 11.3   1.84 0.066 
  Matched 0.07 0.05 9.8 13.9 1.27 0.204 
education Unmatched 0.05 0.03 10.9   1.79 0.074 
 Matched 0.05 0.08 -12.6 -15.7 -1.36 0.175 
health care Unmatched 0.15 0.08 19.6   3.2 0.001 
  Matched 0.15 0.14 0.9 95.4 0.11 0.915 
other types of  Unmatched 0.07 0.07 1.4   0.23 0.821 
 care Matched 0.07 0.08 -3.3 -128.4 -0.42 0.674 
public admin- Unmatched 0.03 0.02 9.3   1.53 0.126 
 istration Matched 0.03 0.07 -23 -146.8 -2.2 0.028 
other Unmatched 0.20 0.16 11   1.75 0.081 
  Matched 0.20 0.19 2.2 79.9 0.28 0.777 
unknown/did  Unmatched 0.20 0.17 7.6   1.2 0.232 
not work  Matched 0.20 0.20 0.7 90.4 0.09 0.925 
employed  Unmatched 0.81 0.85 -11   -1.74 0.082 
 1985 Matched 0.81 0.84 -9.2 16.2 -1.21 0.227 
employed  Unmatched 0.83 0.87 -11.7   -1.86 0.063 
 1986 Matched 0.83 0.84 -3.2 72.7 -0.41 0.685 
employed  Unmatched 0.84 0.87 -6.4   -1 0.317 
 1986 Matched 0.84 0.86 -4 36.5 -0.53 0.597 
employed  Unmatched 0.86 0.88 -4.9   -0.78 0.437 
 1988 Matched 0.86 0.87 -1 79.9 -0.13 0.898 
employed  Unmatched 0.86 0.87 -1.9   -0.29 0.772 
 1989 Matched 0.86 0.86 -0.4 77.5 -0.05 0.956 
ln labor in- Unmatched 2.85 3.30 -12.8   -2.03 0.043 
 come 1985 Matched 2.85 3.06 -6.1 52.5 -0.78 0.436 
ln labor in- Unmatched 2.97 3.50 -15.4   -2.47 0.014 
 come 1986 Matched 2.97 3.02 -1.6 89.4 -0.2 0.839 
ln labor in- Unmatched 3.11 3.45 -9.9   -1.56 0.118 
 come 1987 Matched 3.11 3.22 -3.3 66.7 -0.43 0.67 
ln labor in- Unmatched 3.20 3.52 -9.4   -1.49 0.136 
 come 1988 Matched 3.20 3.32 -3.4 63.3 -0.44 0.658 
ln labor in- Unmatched 3.35 3.40 -1.6   -0.24 0.809 
 come 1989 Matched 3.35 3.17 5.4 -248.2 0.68 0.494 
Individuals in 
sample Unmatched  351  782         
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 
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Table C 10: Born in a non-western country 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.50 0.46 8.8   0.64 0.521 
  Matched 0.50 0.44 12.1 -37.9 0.83 0.407 
age group 1989           
20-29 years Unmatched 0.14 0.14 0.7   0.05 0.961 
  Matched 0.14 0.10 11.6 -1640.5 0.85 0.399 
30-39 years  Unmatched 0.41 0.40 3   0.22 0.825 
  Matched 0.41 0.41 0.8 73.6 0.05 0.957 
40-49 years Unmatched 0.32 0.30 3.3   0.24 0.812 
  Matched 0.32 0.34 -5.3 -62.2 -0.36 0.722 
50-57 years  Unmatched 0.13 0.16 -9.2   -0.67 0.505 
  Matched 0.13 0.15 -5.5 40.2 -0.38 0.702 
education 1990           
10 years or  Unmatched 0.22 0.31 -20   -1.46 0.147 
 less Matched 0.22 0.22 0 100 0 1 
secondary Unmatched 0.38 0.40 -3.5   -0.25 0.8 
  Matched 0.38 0.38 0 100 0 1 
tertiary  Unmatched 0.35 0.21 32.1   2.38 0.018 
  Matched 0.35 0.35 0 100 0 1 
missing  Unmatched 0.04 0.08 -15.6   -1.12 0.264 
  Matched 0.04 0.04 0 100 0 1 
industry 1989          
manufacturing Unmatched 0.18 0.26 -20   -1.45 0.148 
  Matched 0.18 0.18 0 100 0 1 
construction Unmatched 0.01 0.01 2.7   0.2 0.84 
  Matched 0.01 0.01 0 100 0 1 
trade Unmatched 0.04 0.02 10.3   0.77 0.442 
  Matched 0.04 0.04 0 100 0 1 
education Unmatched 0.03 0.06 -11.7   -0.84 0.4 
 Matched 0.03 0.03 0 100 0 1 
health care Unmatched 0.03 0.04 -4.3   -0.31 0.754 
  Matched 0.03 0.03 0 100 0 1 
other types of  Unmatched 0.15 0.09 18.8   1.4 0.162 
 care Matched 0.15 0.15 0 100 0 1 
public admin- Unmatched 0.01 0.01 2.7   0.2 0.84 
 istration Matched 0.01 0.01 0 100 0 1 
other Unmatched 0.28 0.23 10.2   0.75 0.454 
  Matched 0.28 0.28 0 100 0 1 
unknown/did  Unmatched 0.27 0.28 -3.1   -0.23 0.819 
not work  Matched 0.27 0.27 0 100 0 1 
employed  Unmatched 0.63 0.50 25   1.83 0.069 
 1985 Matched 0.63 0.64 -2.9 88.5 -0.2 0.841 
employed  Unmatched 0.68 0.57 23.4   1.7 0.09 
 1986 Matched 0.68 0.69 -1.3 94.3 -0.1 0.924 
employed  Unmatched 0.72 0.64 17.9   1.3 0.194 
 1986 Matched 0.72 0.72 1 94.3 0.07 0.943 
employed  Unmatched 0.80 0.76 9.1   0.66 0.508 
 1988 Matched 0.80 0.80 -1.4 84.3 -0.1 0.919 
employed  Unmatched 0.79 0.75 8.3   0.61 0.544 
 1989 Matched 0.79 0.78 0.9 89.7 0.06 0.952 
ln labor in- Unmatched 0.95 -0.20 22.2   1.62 0.107 
 come 1985 Matched 0.95 1.07 -2.5 89 -0.18 0.861 
ln labor in- Unmatched 1.15 -0.09 24   1.74 0.083 
 come 1986 Matched 1.15 1.12 0.6 97.7 0.04 0.968 
ln labor in- Unmatched 2.09 0.56 31.8   2.3 0.022 
 come 1987 Matched 2.09 1.41 14 56 0.98 0.326 
ln labor in- Unmatched 2.84 1.78 25.6   1.85 0.066 
 come 1988 Matched 2.84 2.33 12.4 51.5 0.88 0.38 
ln labor in- Unmatched 2.92 2.47 11.7   0.85 0.394 
 come 1989 Matched 2.92 2.88 1 91.4 0.07 0.944 
Individuals in 
sample Unmatched  94 125          
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 
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Table C 11: Without Tierp 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.50 0.47 5.3   2.98 0.003 
  Matched 0.50 0.49 1.3 76 0.63 0.526 
age group 1989           
20-29 years Unmatched 0.15 0.20 -14.6   -8.16 0 
  Matched 0.15 0.14 2.4 83.3 1.33 0.182 
30-39 years  Unmatched 0.36 0.30 12.1   6.9 0 
  Matched 0.36 0.36 0.3 97.2 0.17 0.869 
40-49 years Unmatched 0.38 0.33 9.6   5.44 0 
  Matched 0.38 0.39 -2.7 71.6 -1.35 0.178 
50-57 years  Unmatched 0.12 0.17 -13.5   -7.52 0 
  Matched 0.12 0.12 0.6 95.4 0.34 0.735 
education 1990           
10 years or  Unmatched 0.26 0.35 -20.6   -11.54 0 
 less Matched 0.26 0.26 0.8 96.2 0.41 0.683 
secondary Unmatched 0.44 0.47 -5.1   -2.88 0.004 
  Matched 0.44 0.45 -0.8 83.7 -0.42 0.675 
tertiary  Unmatched 0.29 0.17 29.2   16.95 0 
  Matched 0.29 0.29 0 100 0 1 
missing  Unmatched 0.00 0.01 -2.8   -1.58 0.115 
  Matched 0.00 0.00 0.8 72.2 0.46 0.647 
birth region            
Sweden Unmatched 0.93 0.91 7.5   4.2 0 
  Matched 0.93 0.93 1.4 81.2 0.75 0.453 
western Unmatched 0.05 0.07 -9.7   -5.39 0 
 country Matched 0.05 0.05 -0.9 90.7 -0.5 0.62 
non-western  Unmatched 0.02 0.01 2.9   1.68 0.094 
 country Matched 0.02 0.02 -1.3 54.3 -0.62 0.536 
industry 1989          
manufacturing Unmatched 0.13 0.19 -16.4   -9.1 0 
  Matched 0.13 0.13 0.6 96 0.36 0.721 
construction Unmatched 0.06 0.07 -2.6   -1.45 0.148 
  Matched 0.06 0.07 -1.1 57.5 -0.56 0.577 
trade Unmatched 0.10 0.10 0.4   0.25 0.804 
  Matched 0.10 0.09 2.5 -461.6 1.25 0.21 
education Unmatched 0.06 0.05 5   2.84 0.004 
 Matched 0.06 0.06 -1.4 72.3 -0.65 0.514 
health care Unmatched 0.12 0.08 12.2   7.08 0 
  Matched 0.12 0.12 1.6 86.7 0.77 0.444 
other types of  Unmatched 0.07 0.08 -2.3   -1.3 0.192 
 care Matched 0.07 0.08 -2.3 2.3 -1.14 0.254 
public admin- Unmatched 0.06 0.04 10.9   6.38 0 
 istration Matched 0.06 0.06 1.9 82.7 0.87 0.382 
other Unmatched 0.22 0.23 -1.8   -1.01 0.31 
  Matched 0.22 0.23 -1.2 31.7 -0.62 0.536 
unknown/did  Unmatched 0.17 0.17 1.6   0.89 0.374 
not work  Matched 0.17 0.17 -0.5 69.8 -0.24 0.813 
employed  Unmatched 0.89 0.88 2.9   1.63 0.103 
 1985 Matched 0.89 0.89 -1.9 34.3 -0.99 0.323 
employed  Unmatched 0.90 0.89 3.7   2.11 0.035 
 1986 Matched 0.90 0.90 -1 73.2 -0.52 0.601 
employed  Unmatched 0.91 0.90 3.3   1.85 0.065 
 1986 Matched 0.91 0.92 -2.1 37.1 -1.08 0.28 
employed  Unmatched 0.92 0.91 4   2.26 0.024 
 1988 Matched 0.92 0.92 -2.2 46.2 -1.14 0.254 
employed  Unmatched 0.92 0.90 7.4   4.12 0 
 1989 Matched 0.92 0.92 -1.2 83.3 -0.66 0.507 
ln labor in- Unmatched 3.72 3.59 4.5   2.55 0.011 
 come 1985 Matched 3.72 3.75 -1.2 73.4 -0.62 0.533 
ln labor in- Unmatched 3.84 3.71 4.5   2.57 0.01 
 come 1986 Matched 3.84 3.87 -1.2 72.9 -0.64 0.524 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
ln labor in- Unmatched 3.92 3.75 6.2   3.47 0.001 
 come 1987 Matched 3.92 3.99 -2.8 53.8 -1.51 0.13 
ln labor in- Unmatched 4.00 3.81 7.4   4.18 0 
 come 1988 Matched 4.00 4.04 -1.6 78 -0.87 0.386 
ln labor in- Unmatched 4.08 3.79 10.6   5.92 0 
 come 1989 Matched 4.08 4.11 -1.2 88.4 -0.67 0.505 
Individuals in 
sample Unmatched  5085  8729         
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 

Table C 12: Without Storvreta 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.49 0.48 2.4   1.41 0.158 
  Matched 0.49 0.49 0.3 87 0.16 0.874 
age group 1989           
20-29 years Unmatched 0.20 0.21 -2   -1.15 0.251 
  Matched 0.20 0.20 -0.3 85.2 -0.15 0.882 
30-39 years  Unmatched 0.29 0.30 -0.8   -0.47 0.64 
  Matched 0.29 0.29 -0.1 83.9 -0.07 0.948 
40-49 years Unmatched 0.34 0.33 2.1   1.23 0.22 
  Matched 0.34 0.34 1.1 46.8 0.56 0.574 
50-57 years  Unmatched 0.16 0.16 0.4   0.26 0.794 
  Matched 0.16 0.17 -0.9 -113.5 -0.48 0.633 
education 1990           
10 years or  Unmatched 0.33 0.35 -2.4   -1.38 0.169 
 less Matched 0.33 0.33 1 57.9 0.5 0.615 
secondary Unmatched 0.49 0.48 0.4   0.24 0.813 
  Matched 0.49 0.49 -1.6 -296.5 -0.81 0.418 
tertiary  Unmatched 0.17 0.16 2.5   1.46 0.145 
  Matched 0.17 0.17 1.3 49.5 0.63 0.529 
missing  Unmatched 0.01 0.01 -0.2   -0.12 0.908 
  Matched 0.01 0.01 -1.7 -759.9 -0.82 0.411 
birth region            
Sweden Unmatched 0.95 0.91 15   8.41 0 
  Matched 0.95 0.95 -0.1 99.5 -0.05 0.963 
western Unmatched 0.04 0.07 -13.7   -7.69 0 
 country Matched 0.04 0.04 -0.6 95.7 -0.34 0.733 
non-western  Unmatched 0.01 0.01 -5.7   -3.2 0.001 
 country Matched 0.01 0.00 1.7 70.7 1.09 0.275 
industry 1989          
manufacturing Unmatched 0.20 0.19 2   1.18 0.237 
  Matched 0.20 0.20 -0.1 95.1 -0.05 0.961 
construction Unmatched 0.08 0.07 5.1   3.02 0.003 
  Matched 0.08 0.08 1.8 64.7 0.88 0.376 
trade Unmatched 0.08 0.09 -0.7   -0.41 0.682 
  Matched 0.08 0.09 -1.6 -129.7 -0.81 0.42 
education Unmatched 0.06 0.05 3.5   2.09 0.037 
 Matched 0.06 0.06 -2.3 33.6 -1.12 0.262 
health care Unmatched 0.10 0.09 3.4   2.01 0.045 
  Matched 0.10 0.10 0.5 86.2 0.23 0.816 
other types of  Unmatched 0.06 0.08 -5.4   -3.1 0.002 
 care Matched 0.06 0.07 -1.1 80.2 -0.56 0.578 
public admin- Unmatched 0.05 0.04 2.6   1.54 0.123 
 istration Matched 0.05 0.05 -2.6 0 -1.25 0.211 
other Unmatched 0.20 0.25 -11.1   -6.44 0 
  Matched 0.20 0.19 1.7 84.8 0.9 0.371 
unknown/did  Unmatched 0.17 0.15 4.8   2.83 0.005 
not work  Matched 0.17 0.16 1.4 69.9 0.72 0.472 
employed  Unmatched 0.86 0.88 -3.8   -2.26 0.024 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
 1985 Matched 0.86 0.86 0.6 84.8 0.29 0.774 
employed  Unmatched 0.89 0.89 0.6   0.33 0.743 
 1986 Matched 0.89 0.89 -0.8 -43 -0.41 0.683 
employed  Unmatched 0.90 0.90 -0.4   -0.25 0.802 
 1986 Matched 0.90 0.90 0.3 25.1 0.16 0.872 
employed  Unmatched 0.91 0.91 1.1   0.62 0.535 
 1988 Matched 0.91 0.91 0.9 17.5 0.44 0.657 
employed  Unmatched 0.91 0.90 2   1.19 0.235 
 1989 Matched 0.91 0.90 2.1 -1 1.04 0.299 
ln labor in- Unmatched 3.49 3.59 -3.6   -2.14 0.033 
 come 1985 Matched 3.49 3.50 -0.6 84.6 -0.28 0.782 
ln labor in- Unmatched 3.64 3.70 -2.1   -1.26 0.208 
 come 1986 Matched 3.64 3.67 -1 51.2 -0.53 0.599 
ln labor in- Unmatched 3.72 3.76 -1.2   -0.72 0.469 
 come 1987 Matched 3.72 3.73 -0.4 68.5 -0.19 0.845 
ln labor in- Unmatched 3.81 3.80 0.1   0.03 0.973 
 come 1988 Matched 3.81 3.78 0.9 -1488.9 0.45 0.652 
ln labor in- Unmatched 3.86 3.81 1.8   1.07 0.283 
 come 1989 Matched 3.86 3.81 1.9 -4.8 0.97 0.332 
Individuals in 
sample Unmatched  5127  10462         
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 

Table C 13: Worked in Uppsala city or further south 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.47 0.44 5.5   2.25 0.024 
  Matched 0.47 0.47 1 81.9 0.41 0.681 
age group 1989           
20-29 years Unmatched 0.16 0.23 -19.6   -8.07 0 
  Matched 0.16 0.16 -1.3 93.6 -0.56 0.575 
30-39 years  Unmatched 0.36 0.32 7.6   3.11 0.002 
  Matched 0.36 0.35 1.4 81.4 0.58 0.562 
40-49 years Unmatched 0.38 0.32 12.5   5.12 0 
  Matched 0.38 0.40 -3.1 75.1 -1.26 0.207 
50-57 years  Unmatched 0.10 0.12 -5.7   -2.32 0.02 
  Matched 0.10 0.09 4.1 27.1 1.82 0.068 
education 1990           
10 years or  Unmatched 0.22 0.26 -8.4   -3.45 0.001 
 less Matched 0.22 0.20 4.6 45.7 1.98 0.048 
secondary Unmatched 0.45 0.50 -9.8   -4.01 0 
  Matched 0.45 0.48 -4.7 51.7 -1.96 0.05 
tertiary  Unmatched 0.32 0.24 18.9   7.74 0 
  Matched 0.32 0.32 0.3 98.3 0.13 0.897 
missing  Unmatched 0.00 0.00 0.3   0.13 0.896 
  Matched 0.00 0.00 4.9 -1448.5 2.72 0.007 
birth region            
Sweden Unmatched 0.93 0.93 0.4   0.17 0.865 
  Matched 0.93 0.94 -2.5 -509.5 -1.07 0.282 
western Unmatched 0.05 0.06 -1.6   -0.66 0.51 
 country Matched 0.05 0.05 2.6 -61 1.12 0.262 
non-western  Unmatched 0.02 0.01 2.1   0.85 0.397 
 country Matched 0.02 0.02 0.5 77.3 0.19 0.85 
industry 1989          
manufacturing Unmatched 0.13 0.13 -1.2   -0.51 0.613 
  Matched 0.13 0.13 0.7 44 0.29 0.772 
construction Unmatched 0.07 0.08 -5.2   -2.14 0.032 
  Matched 0.07 0.07 1.4 72.9 0.62 0.535 
trade Unmatched 0.12 0.13 -2   -0.81 0.415 
  Matched 0.12 0.12 1.6 20.3 0.67 0.503 
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
education Unmatched 0.04 0.03 4.7   1.91 0.056 
 Matched 0.04 0.03 3.7 21.6 1.5 0.135 
health care Unmatched 0.16 0.15 3.6   1.47 0.141 
  Matched 0.16 0.16 -0.6 82 -0.26 0.793 
other types of  Unmatched 0.06 0.06 2.7   1.09 0.275 
 care Matched 0.06 0.07 -2.8 -6.8 -1.12 0.261 
public admin- Unmatched 0.07 0.06 6.7   2.74 0.006 
 istration Matched 0.07 0.08 -2.4 64.6 -0.91 0.361 
other Unmatched 0.26 0.28 -3.8   -1.57 0.116 
  Matched 0.26 0.27 -2.6 31.8 -1.09 0.276 
unknown/did  Unmatched 0.09 0.09 -0.9   -0.36 0.72 
not work  Matched 0.09 0.08 3 -243.3 1.28 0.201 
employed  Unmatched 0.91 0.89 6.3   2.6 0.009 
 1985 Matched 0.91 0.91 0.5 92.2 0.21 0.831 
employed  Unmatched 0.94 0.92 5.2   2.13 0.033 
 1986 Matched 0.94 0.93 2.5 52.1 1.06 0.291 
employed  Unmatched 0.94 0.94 1.9   0.78 0.438 
 1986 Matched 0.94 0.95 -1.1 41 -0.48 0.634 
employed  Unmatched 0.96 0.95 2.3   0.93 0.35 
 1988 Matched 0.96 0.96 0.3 87.7 0.12 0.905 
employed  Unmatched 0.96 0.95 3.3   1.35 0.177 
 1989 Matched 0.96 0.95 5 -50.5 2.02 0.044 
ln labor in- Unmatched 4.08 3.98 4.8   1.97 0.049 
 come 1985 Matched 4.08 4.07 0.5 88.6 0.23 0.819 
ln labor in- Unmatched 4.22 4.13 4.4   1.8 0.071 
 come 1986 Matched 4.22 4.17 2.3 46.6 0.96 0.336 
ln labor in- Unmatched 4.33 4.27 3.1   1.26 0.206 
 come 1987 Matched 4.33 4.38 -2.8 10.8 -1.18 0.237 
ln labor in- Unmatched 4.43 4.39 2.8   1.16 0.246 
 come 1988 Matched 4.43 4.48 -2.9 -1.9 -1.23 0.219 
ln labor in- Unmatched 4.64 4.56 9.1   3.73 0 
 come 1989 Matched 4.64 4.63 1 89 0.43 0.665 
Individuals in 
sample Unmatched  3441  3288         
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 

Table C 14: Worked elsewhere 
  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
female Unmatched 0.52 0.49 5.6   2.99 0.003 
  Matched 0.52 0.50 4.4 20.2 2.1 0.035 
age group 1989           
20-29 years Unmatched 0.19 0.19 -0.9   -0.47 0.637 
  Matched 0.19 0.18 1.2 -36.2 0.57 0.567 
30-39 years  Unmatched 0.29 0.29 0.4   0.19 0.847 
  Matched 0.29 0.28 0.9 -161.2 0.44 0.657 
40-49 years Unmatched 0.35 0.34 1.2   0.63 0.53 
  Matched 0.35 0.35 -1.4 -16.3 -0.64 0.521 
50-57 years  Unmatched 0.18 0.18 -1   -0.52 0.602 
  Matched 0.18 0.18 -0.6 34.5 -0.3 0.762 
education 1990           
10 years or  Unmatched 0.34 0.37 -5.9   -3.13 0.002 
 less Matched 0.34 0.34 0.4 92.8 0.2 0.841 
secondary Unmatched 0.48 0.47 1.3   0.67 0.501 
  Matched 0.48 0.47 0.3 75 0.15 0.882 
tertiary  Unmatched 0.18 0.15 6   3.27 0.001 
  Matched 0.18 0.18 -0.6 90.1 -0.28 0.782 
missing  Unmatched 0.01 0.01 -0.8   -0.44 0.663 
  Matched 0.01 0.01 -1.5 -86.9 -0.71 0.478 
birth region            
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  mean  % reduction t-test 
Variable Sample Treatment Control % bias |bias| t p>|t| 
Sweden Unmatched 0.95 0.91 15.9   8.23 0 
  Matched 0.95 0.96 -1.8 88.9 -1.01 0.314 
western Unmatched 0.04 0.08 -16.4   -8.42 0 
 country Matched 0.04 0.04 1.9 88.4 1.12 0.265 
non-western  Unmatched 0.01 0.01 -1.8   -0.95 0.343 
 country Matched 0.01 0.01 0 100 0 1 
industry 1989          
manufacturing Unmatched 0.19 0.20 -4.5   -2.41 0.016 
  Matched 0.19 0.18 0.6 87.5 0.27 0.786 
construction Unmatched 0.07 0.06 4.4   2.37 0.018 
  Matched 0.07 0.07 -0.1 97.9 -0.04 0.967 
trade Unmatched 0.07 0.07 0.9   0.46 0.644 
  Matched 0.07 0.07 -0.3 70 -0.12 0.904 
education Unmatched 0.08 0.06 6.6   3.62 0 
 Matched 0.08 0.08 0.2 97.4 0.08 0.937 
health care Unmatched 0.08 0.07 5.4   2.93 0.003 
  Matched 0.08 0.08 -0.2 96.9 -0.08 0.939 
other types of  Unmatched 0.07 0.09 -7   -3.68 0 
 care Matched 0.07 0.07 -0.7 89.3 -0.37 0.709 
public admin- Unmatched 0.05 0.04 4.5   2.46 0.014 
 istration Matched 0.05 0.05 1.3 70.9 0.6 0.548 
other Unmatched 0.17 0.23 -16.7   -8.8 0 
  Matched 0.17 0.16 0.5 97 0.26 0.798 
unknown/did  Unmatched 0.23 0.18 12.4   6.72 0 
not work  Matched 0.23 0.23 -1 91.9 -0.45 0.652 
employed  Unmatched 0.85 0.87 -6.9   -3.75 0 
 1985 Matched 0.85 0.85 0.3 96.3 0.12 0.906 
employed  Unmatched 0.86 0.87 -3.1   -1.68 0.092 
 1986 Matched 0.86 0.86 2.2 30.3 1 0.317 
employed  Unmatched 0.87 0.88 -3.1   -1.66 0.097 
 1986 Matched 0.87 0.87 1.1 63.3 0.52 0.601 
employed  Unmatched 0.88 0.89 -2.4   -1.28 0.202 
 1988 Matched 0.88 0.88 0.6 73.3 0.29 0.769 
employed  Unmatched 0.88 0.88 -0.9   -0.51 0.612 
 1989 Matched 0.88 0.87 1.7 -82.8 0.8 0.422 
ln labor in- Unmatched 3.26 3.47 -6.5   -3.54 0 
 come 1985 Matched 3.26 3.25 0.3 94.9 0.15 0.879 
ln labor in- Unmatched 3.40 3.57 -5.4   -2.93 0.003 
 come 1986 Matched 3.40 3.37 0.9 83.2 0.42 0.677 
ln labor in- Unmatched 3.46 3.58 -4   -2.19 0.029 
 come 1987 Matched 3.46 3.44 0.5 86.9 0.24 0.807 
ln labor in- Unmatched 3.53 3.61 -2.7   -1.45 0.148 
 come 1988 Matched 3.53 3.50 0.8 68.7 0.39 0.699 
ln labor in- Unmatched 3.50 3.55 -1.7   -0.9 0.367 
 come 1989 Matched 3.50 3.48 0.6 61.9 0.3 0.767 
Individuals in 
sample Unmatched 4485   8051         
Notes: To be able to take logarithms individuals with labor income 0 were ascribed 1 SEK. 
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