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Abstract

Local government mergers are an important policy issue in many countries, yet
empirical evidence of the effects of merging and of local government size on the
production and quality of local public services is scarce. We use the spatial and
temporal variation in forced mergers between cities and their surrounding local
governments in Norway to provide quasi-experimental evidence of the effect on long-
run student outcomes. We find that the mergers increase students’ educational
attainment by about 0.1 years and income by about 4%, suggesting that mergers
improve long-run student outcomes through increased school productivity.

1. Introduction

Reforms to consolidate local governments are contentious issues in many countries,
and such reforms are currently on the political agenda in countries like Norway and
Finland.! Yet the effect of such reforms on the production and quality of local public
services is uncertain. On the one hand, increasing local government size could increase
public service quality for a given amount of available resources through economies of
scale. On the other hand, local governments may be less able to meet the needs of
public service users as the population increases and becomes more heterogeneous,
thereby reducing average quality. Ultimately, the relationship between local

JEL Classification numbers: 12, H7.

*Thanks to Kalle Moene, Katrine Loken, Tuomas Pekkarinen and Bernt Bratsberg as well as participants at a
number of seminars and conferences for helpful comments and suggestions. The project is part of the research
activities at the ESOP center at the Department of Economics, University of Oslo. ESOP is supported by The
Research Council of Norway.

'Reforms merging local governments have been implemented in a number of countries, including Canada
(Dafflon, 2013), Denmark (Hansen, 2014), Sweden (Hinnerich, 2009; Jordahl and Liang, 2010), Israel
(Reingewertz, 2012) and to some extent Finland (Saarimaa and Tukiainen, 2015).
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government size and the quality of public sector services is an empirical question,
where mergers provide a quasi-experimental framework to estimate causal
relationships.

In this paper we investigate whether increasing local government size has a positive
effect on students’ long-term outcomes through increasing the quality of an essential
public service provided by local governments; compulsory schooling. In the 1980s and
1990s, the Norwegian central government enforced mergers between cities and their
surrounding local governments, resulting in increased local government size while
schools and catchment areas remained unchanged. We exploit these mergers to
estimate the effect on student income and educational attainment, using a difference-in-
differences approach with school fixed effects. These outcome variables are likely to
reflect the multi-dimensional property of educational production.

There are several advantages of our approach. First, we investigate forced mergers,
excluding some endogeneity issues. The central government may have more
knowledge than local actors on the expected benefits of a merger, and can overcome
coordination problems preventing voluntary mergers. Finding positive effects of the
merger suggests that enforcement or strong incentives may be necessary to achieve
efficiency gains from consolidation.

Second, the mergers were carried out at different times; 1988, 1992 and 1994.
Partly due to the strong local resistance to the merger process, the central government
decided that mergers would no longer be enforced after 1994, preventing any potential
mergers that were next in line. This creates some randomness both in the selection and
timing of mergers.

Third, city local governments merged with their surrounding local governments,
with the former city local government becoming the administrative centre in the new
local governments. Similar mergers took place in the 1960s, providing a natural
comparison group. Also, there is reason to believe that merging could have different
consequences for the cities and for the surrounding local governments. The mergers
often met with strong local resistance in the surrounding local governments and several
referenda gave very little support for the planned mergers. If this resistance reflected
correct anticipation of the future effects of a merger on service production, the effect
on school quality in the schools located in former surrounding local governments
should be negative. School identifiers allow us to explore possible heterogeneous
effects of mergers across premerger local governments.

We find that the mergers significantly increase student income in adulthood by
around 4%, while the effect on educational attainment measured by years of education
is generally positive and around 0.1. The income effect is driven by students enrolled
in schools located in premerger local governments surrounding the former city,
suggesting that surrounding local governments did not have correct anticipation of
negative future merger effects. The finding is consistent with the hypothesis that
students enrolled in schools in former surrounding local governments took advantage
of potential gains in existing administrative quality in the former cities, although
further research is needed to confirm this interpretation. Our findings also imply that it
can be beneficial to use enforcement to overcome merger coordination problems at the
local government level.
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The paper is organized as follows. Section II presents the literature, section III
describes the institutions and the data and section IV presents the identification and the
model specification. Section V presents the main results, section VI analyses potential
alternative mechanisms, and finally, section VII concludes.

II. Literature

A rich literature models the relationship between jurisdiction size and output. The
decentralization theorem (first formulated by Oates, 1972 and also presented by
Musgrave and Musgrave, 1973; Atkinson and Stiglitz, 1980) states that public services
which are local in nature should be produced and financed at the local level because
these entities can meet the demands of the local population in the least costly way.

Tiebout (1956) showed that optimal allocation of private and public goods can be
achieved when households sort themselves across jurisdictions according to their
preferences for local services and local taxes. Endogenous formation of a large number
of jurisdictions and household mobility is central mechanisms for reaching the Tiebout
equilibrium. The public choice tradition, where the public sector acts as an agent
(‘Leviathan’) with the objective of maximizing revenues extracted from the private
sector, also views fiscal decentralization as beneficial (Brennan and Buchanan, 1980).
In this perspective decentralization of taxation and production decisions creates
competition between local jurisdictions and leads to enhanced economic efficiency and
taming of the ‘Leviathan’. Both of these mechanisms suggest that enforcing mergers of
local jurisdictions would lead to a less efficient production of local services.

A more recent literature explicitly models the political process at both the central
and local government level (see Oates, 2005 for an extensive review), allowing for
varying levels of outputs across jurisdictions in a centralized regime. Lockwood (2002)
and Besley and Coate (2003), for instance, model the centralized outcome as a vector
of local outcomes determined by locally elected representatives, where decentralization
has benefits in terms of reduced corruption, waste and poor governance compared to a
centralized regime, and potential losses due to spillovers between jurisdictions and
scale effects in the production of local services. Alesina and Spolaore (1997) explicitly
consider jurisdictions with heterogeneous populations and argue that there is a trade-off
between the benefits of large political jurisdictions and the costs of heterogeneity in
large populations, finding that the democratic process leads to an inefficiently large
number of jurisdictions (countries). Alesina, Baqir and Hoxby (2004) take a similar
approach and provide empirical evidence from US local governments that a trade-off
between size and heterogeneity exists.

While some studies confirm the existence of economies of scale in most local
government services, other studies find that they only exist up to a certain size, or find
no correlation between cost and size (Gyimah-Brempong, 1987; DeBoer, 1992; Solé-
Ollé and Bosch, 2005; Duncombe and Yinger, 2007; Breunig and Rocaboy, 2008).
However, local authorities typically produce a variety of services and scale effects
might differ across services. Additionally, most of the existing empirical literature has
concentrated on the effects of scale on fiscal outcomes, such as expenditure and taxes.
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Fewer empirical studies exist on the relationship between the size of a political
jurisdiction and local public outcome and quality. Barankay and Lockwood (2007)
build explicitly on the fiscal federalism literature and provide evidence from Swiss
cantons that educational attainment is higher with more decentralized provision of
educational services. Galiani, Gertler and Schargrodsky (2008) study the effect of
transferring federal schooling to provincial control, and find an overall positive effect
on student test scores. Salinas and Solé-Oll¢é (2018) study the transfer of autonomy in
Spain from the federal government to the regional governments during the 1980s in a
difference-in-differences framework and find similar results on early dropout from
schools. Falch and Fischer (2012) estimate the effect of public sector spending
decentralization by utilizing a panel of international student achievement tests, and the
results suggest that decentralization is beneficial to student performance. Heinesen
(2005) analyses the association between school district size and educational attainment
using Danish administrative register data and finds that educational attainment is higher
for students from larger districts.”> A problem with the studies above is that smaller and
larger districts differ in characteristics that are not well measured. Over time, highly
effective schools and districts may attract more students, which will generate a bias
towards finding positive returns to size.

Closely related to our paper are studies that exploit school district consolidation
reforms to study student outcomes. Berry and West (2010) attempt to address
endogeneity concerns by exploiting the variation in the timing of school district
consolidation across the United States and find that larger districts have some modest
gains with respect to returns to education, but that these gains are outweighed by the
harmful effect of larger schools. Reingewertz (2012) uses a difference-in-differences
methodology to study the Israeli local government consolidation reform of 2003 and
finds positive effects of consolidation, among other things on the share of matriculation
exam recipients.

Other studies have looked at the effect of school consolidation. While not directly
related to school district or local government size, the topic of the present paper,
school consolidation may be one channel whereby local government mergers can affect
student outcomes, as indicated by Berry and West (2010). Beuchert et al. (2018)
exploit exogenous variation in school consolidations in Denmark and find that school
consolidations have negative effects on student achievement in the short run, which are
most pronounced for the students experiencing a school closure. Berry and West
(2010) find that students educated in states with small schools have higher returns to
education and complete more years of schooling.’

Studies of the effect of local government mergers on non-educational outcomes are
also methodologically related to this paper. Moisio and Uusitalo (2013) investigate the

2A limited literature, finding mixed evidence, has studied the association between student performance and
school district size in a traditional educational production framework using OLS models. Andrews, Duncombe
and Yinger (2002) review five studies from the United States that estimate the returns to school district size
using student test scores as the dependent variable; two studies find a negative association, one finds a positive
association, and the two last studies have mixed findings.

3The literature on school consolidation also includes Abdulkadiroglu, Hu and Pathak (2013); De Haan,
Leuven and Oosterbeek (2016); Barrow, Schanzenbach and Claessens (2015); Brummet (2014).
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impact of voluntary municipal mergers in Finland in the 1970s on local public
expenditure in Finland using a matching approach, and find that per capita expenditure
increased. Saarimaa and Tukiainen (2015) study voluntary municipal mergers in
Finland in 2009 using a difference-in-differences methodology and find that free-ride
incentives create increased debt and spending. Lastly, Reingewertz (2012) studies the
Israeli local government consolidation reform of 2003 using a difference-in-differences
approach and finds that the consolidation reduced municipal expenditure without
lowering the level of services.

III. Institutions and data
School system

Norwegian compulsory schooling consists of primary and lower secondary education®
and is provided free of charge by multipurpose local governments. Less than 1.5% of
students were enrolled in private schools in the empirical period.’” Most students
continue on to upper secondary education, which is divided into a 3-year long
academic study track and different vocational study tracks. After a major reform in
1994, vocational study tracks typically last for 4 years (including 2 years of
apprenticeship training). Acceptance to upper secondary school is based on the grades
achieved at the end of lower secondary education. However, all students have been
guaranteed admission to upper secondary education since 1994. Public upper
secondary schools are owned and run by county governments.

It is not possible to fail a class in primary or lower secondary education during the
empirical period, meaning that all students finish compulsory education on time at age
16.° Education is comprehensive with a common curriculum for all students and there
is no tracking in compulsory education. The cutoff between grades is age at January 1.

Local governments

Norway had 422 local governments in 2018, located in 19 different counties. After a
wave of mergers, there are 356 local governments in 11 counties in 2021. Local
governments range in size from about 200 inhabitants (Utsira) to about 690,000
inhabitants (Oslo). The mean and median numbers of inhabitants in 2020 were 15,077
and 5,163 respectively (Statistics Norway, 2021). Norwegian local governments are
multipurpose institutions, providing a large number of services, such as day care and

“The school starting age was 7 years until 1997 when it was reduced from 7 to 6 years such that today’s
primary education consists of grades 1-7 (ages 6-13) and lower secondary education consists of grades 8-10
(ages 14-16). We refer to grades 8-10 as lower secondary education throughout the paper.

>During this period, private schools were mainly specific religious schools and not a realistic alternative for
the great majority of families.

In some cases, students do not start primary education at the expected age, meaning that they finish lower
secondary education at a higher age. If a child is not considered to be mature enough, the parents together with
the school and psychologists can postpone enrolment by 1 year. In addition, some older students return to
improve their grades, and immigrants are often over-aged at graduation.
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care for the elderly, in addition to primary and lower secondary education. There are
usually several primary schools within each school district, but many small school
districts only have one lower secondary school. Compulsory education is one of the
core responsibilities of local governments, illustrated by its budget share of 43% on
average for the period 1980-90. The corresponding budget shares for child care, health
care, culture and infrastructure are 4%, 18%, 6% and 17%, respectively, see Borge,
Brueckner and Rattsg (2014).

Local government mergers

In our empirical analysis we explore eight enforced local government mergers
occurring from 1988 to 1994, reducing the number of local governments from 454 to
435, summarized in Table 1.” The local government mergers were carried out as a
result of two official Norwegian reports charged with recommending local government
mergers surrounding cities (Norwegian Ministry of Local Government and Labor
(1986, 1989), known as Buvik I and Buvik II, respectively).

In order to interpret the empirical analysis, it is important to describe the context
for the mergers in greater detail. Historically, the local public sector in Norway has
been divided into a large number of small local governments. In 1960 there were more
than 700 local governments in the country. An important feature of the Norwegian
system is that changes in local government borders and splits and mergers of local
governments must be approved by the national parliament. Thus, the central
government has always played an important role in the design of the local government
structure. During the 1960s, the government initiated and implemented a large merger
reform reducing the number by nearly 40% and as a result the number of local
governments was 454 in the period 1977-87.%

The reform in the 1960s covered local governments in both rural and urban areas
of the country. For central areas around the cities, the general principle was to merge
many small city local governments with surrounding local governments. However,
after some years it become apparent that the mergers implemented in central areas
during the 1960s were not sufficient. This was particularly true for the county of
Vestfold, where the city local governments of Horten, Tensberg and Larvik were not
merged with surrounding local governments and experienced problems with placement
of businesses, housing and public infrastructure. These city local governments had
made many unsuccessful attempts at merging voluntarily with surrounding local
governments. In the 1980s, the Ministry of Local Government and Labor appointed a
committee to look into potential mergers in Vestfold county and in the Buvik I report,
the committee recommended specific mergers around these city local governments. The
recommended Horten merger was unanimously passed by Parliament, while the

"During the period 1994-2018, there were 12 additional voluntary mergers, bringing the number of local
governments down to 422 in 2018.

8An extensive description of the historical development of local government structure in Norway is given in
Norwegian Ministry of Local Government (1992).
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TABLE 1

Local government mergers

Population with

Local governments Population higher education year
Year New local government merged year prior to merger  prior to merger
1988 Toensberg Tonsberg 8,893 15.7%
Sem 21,942 14.2%
1988 Larvik Larvik 8,036 9.7%
Stavern 2,538 12.9%
Tjelling 7,876 13.9%
Brunlanes 8,137 12.4%
Hedrum 10,446 9.2%
1988 Horten Horten 12,993 13.6%
Borre 9,095 13.9%
1992 Sarpsborg Sarpsborg 11,826 13.8%
Varteig 2,199 10.2%
Skjeberg 14,295 8.2%
Tune 18,288 11.0%
1992 Arendal Arendal 12,478 19.7%
Moland 8,148 11.8%
Qestad 8,679 11.4%
Tromey 4,711 16.6%
Hisay 4,026 22.5%
1992 Hamar Hamar* 16,351 21.8%
Vang 9,103 13.7%
1992 Hammerfest Hammerfest 6,909 16.7%
Sergysund 2,341 9.1%
1994 Fredrikstad Fredrikstad 26,539 16.1%
Borge 11,959 10.6%
Rolvsey 5,947 10.0%
Krakeray 7,445 17.0%
Onsay 12,923 12.2%

Note: Local governments in italics are the city local governments, defining the name of the new local
governments. *Hamar also merged with a small part of Ringsaker where the population prior to the merger was
224.

recommended mergers for Tenberg and Larvik were passed by a parliamentary
majority. All mergers were implemented on 1 January 1988.

Other city local governments with similar problems were identified while working
on the Vestfold mergers, and the same committee was asked to discuss similar mergers
for the city local governments in other counties. The Buvik II report recommended five
additional mergers, and all were mainly implemented as recommended during the next
5 years. The mergers for Sarpsborg in the county @tfold, Arendal in the county Aust-
Agder and Hammerfest in the county Finnmark were implemented on 1 January 1992.
The merger for Fredrikstad in the county QOstfold was implemented on 1 January 1994.
For Hamar, the recommendation was to merge with Vang, Leten and a small part of
Ringsaker. The resistance in Loten was so strong that they were able to remain
independent by a marginal vote in their favour in Parliament. The Hamar merger took
place on 1 January 1992.

© 2021 The Authors. Oxford Bulletin of Economics and Statistics published by Oxford University and John Wiley & Sons Ltd.
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The mergers often met with strong resistance in the affected surrounding local
governments.” Because of this resistance and the fear of potential future political
unrest, the Parliament decided in 1995 that local governments should no longer be
merged against their will, after which no further local governments merged until 2002.

Table 1 shows the complete list of local governments affected by the mergers, with
the city local governments in italics. In all cases, the administrative centre in the
merged local government was located in the premerger city. Although all of the
mergers consist of city local governments merging with surrounding local
governments, the numbers of inhabitants in the city and surrounding local governments
are quite similar, so it was typically not the case that a large city absorbed much
smaller neighbouring local governments. The city and surrounding local governments
differ more when it comes to the level of education, with the city local government in
most cases having a higher educational level prior to the mergers.

Data

We use Norwegian register data from Statistics Norway covering all individuals born
in the period 1965-84 and leaving secondary education in the period 1981-2000. The
data contain unique identifiers that allow us to combine detailed individual
information, including which lower secondary school they attended. The main outcome
variables are years of education and income. Years of education is measured by
degrees obtained by 2011. For higher education, the measures for bachelor’s degree,
master’s degree and PhD are 16, 18 and 21 years of education respectively. Income is
measured as the log of average pension-qualifying income for the years 2009 and
2010." The youngest individuals in the data are 27 years of age when education is
measured and 25-26 years of age when income is measured. Outcome variables are
measured in the same way as Falch, Sandser and Strem (2017). The individual register
data also include various socioeconomic statistics, summarized in Table Al.

We define the first cohort affected by the merger as the cohort finishing lower
secondary education the year of the merger. As the mergers occurred on 1 January,
this cohort is potentially affected by the reform for half a year. All subsequent cohorts
are affected for an additional year.

We restrict the sample to students turning 16 the year they graduate from lower
secondary school. The cohort leaving school in 1990 lacks school identifier
information, and is therefore not included in the analysis. Students with missing
information on income or years of education are excluded from the analysis. Table A4
reports the observations lost due to these restrictions.

°Some local governments organized referendums before the proposed mergers. In the local governments of
Onsey, Rolvsay, Borge, Krdkeray, @yestad and Vang, less than 10% voted for a merger.

'%We use the pension-qualifying income as reported in the tax registry. This income measure is not top coded
and includes labour income, taxable sick benefits, unemployment benefits, parental leave payments and pensions,
see Black, Devereux and Salvanes (2013, p. 132).
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IV. Identification and model specification

We use a difference-in-differences approach where we compare the change in student
outcomes across cohorts that finished compulsory education before and after a local
government merger (treatment group) with the similar change for students located in
local governments that did not experience a merger (comparison group). A major issue
with this approach is how to define a credible comparison group. In the mergers we
study, city local governments were merged with their surrounding local governments
since they were considered to be too small in terms of area available for building
houses and necessary transport infrastructure. Thus, the mergers were not directly
related to characteristics of the education sector. The comparison group should reflect
the outcomes of students in the treated local governments had the local governments
not been merged, and should enable us to control for the impact of both observed and
unobserved student and local characteristics related to the outcomes.

As our baseline comparison group, we choose the local governments that were the
result of city governments that merged with their surrounding local governments in
connection with the large consolidation reform in the 1960s, more than 20 years before
the mergers included in our analysis took place. One argument for this choice is that
the committee appointed to consider mergers in the 1980s (Buvik II), explicitly
referred to the principle behind the mergers of city and surrounding local governments
implemented in the 1960s reform. Moreover, to bolster the arguments for their
recommendations, the committee (p. 24 in the report) provided a list of local
governments that were the result of similar mergers between city and surrounding
communities implemented in the 1960s reform. The list of local governments consists
of 38 mergers from all over the country and is a natural point of departure when
defining a comparison group similar in characteristics to the local governments merged
in the 1980s and 1990s. The sample using this group of governments as the
comparison group is denoted ‘Previous mergers’. It includes 36 local governments (8%
of all non-treated local governments) and their geographical location is illustrated in
Figure la.''

In order to judge the robustness of the results, we also present results for two
alternative comparison groups. The first alternative group is defined as all non-treated
city governments that existed in 1987 (the year before the first treatment), and all local
governments bordering these city governments within the same county.'? This
comparison group includes 207 local governments (49% of all non-treated local
governments) and represents local governments in a geographical area that could
potentially have been merged if the Parliament had not made the decision in 1995 to
stop the merging process that started in the 1980s and early 1990s. The sample using
this comparison group is denoted ‘Potential mergers’ and the geographical location of
the local governments in this group is illustrated in Figure 1b. The second alternative

""From the list of 38 mergers, we exclude the local government of Alesund because it was de-merged in the
1970s and the city of Fredrikstad because it was merged with more local governments in 1994 and is thus in the
treatment group.

2For Oslo, all bordering local governments are included regardless of county since Oslo is a county on its
own.
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[ Remaining municipalitites

Figure 1. Comparison groups
Note: The figures display the 435 municipalities that existed after the mergers studied in this paper took place.

comparison group is all non-treated local governments, and this sample is denoted ‘All

local governments’. For all samples, the sample of each treated local government

includes a window of +/—10 years around the merger year. This time period is

shortened for each merger, either due to data only being available from 1981 or due to

the data ending in 2000. All available years are included for the comparison groups.
The model we estimate can be expressed as

Yig=o +ﬁs +ydy +X;5;5+ Eist (1)

where Y, is the outcome for individual i in school s at time z. «, is a cohort specific
constant term and corresponds to age at graduation, as we restrict our sample to
students graduating from lower secondary education the year they turn 16. Cohort
fixed effects control for temporal shocks that affect all local governments equally. f, is
school fixed effects, which can be included because the school structure was not
affected by mergers, at least not in the short term. School fixed effects control for
time-invariant unobserved differences across schools, irrespective of whether the school
is located in merging school districts or not. X, is socioeconomic characteristics at the
individual level, and includes individual characteristics (immigrant status, gender and
birth month) and parental characteristics (parental education and employment status).
The socioeconomic characteristics are measured at age 16. Standard errors, ¢;, are
clustered at the (merged) local government level. d; is the consolidation variable for
local government s in year ¢ (denoted merger in tables) and y is the coefficient of
interest. If the change in outcomes from the premerger period to the postmerger period
is different in the merged local governments than in the non-merged local
governments, then y will be significantly different from zero. The standard
identification assumption is parallel trends in the outcome in treated and non-treated
units in the unobserved case of no treatment in the empirical period.
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TABLE 2
Effect of mergers on years of education
1) 2) 3) “) () ()
Panel (a): Average effect
Merger 0.0987** 0.0792%* 0.0823%* 0.0913* 0.0404 0.0443

(0.0453) (0.0458) (0.0471) (0.0477) (0.0432) (0.0418)

Panel (b): Short- versus long-term effects

Short-exposure 0.100%* 0.125%%* 0.126%%* 0.126%** 0.125%%* 0.129%%*
effect (0.0489) (0.0411) (0.0417) (0.0421) (0.0437) (0.0441)

Medium- 0.0831 0.0915* 0.0913* 0.0885 0.0604 0.0615
exposure (0.0496) (0.0535) (0.0537) (0.0558) (0.0546) (0.0545)
effect

Long-exposure 0.0930 0.0867 0.0867 0.0850 0.0416 0.0437
effect (0.0559) (0.0656) (0.0667) (0.0696) (0.0652) (0.0638)

Premerger effect —0.00785 0.0102 0.0145 0.0107 0.0411 0.0390

(0.0693) (0.0512) (0.0533) (0.0562) (0.0565) (0.0567)

R-squared 0.006 0.193 0.191 0.179 0.176 0.175

Observations 343,287 343,287 343,287 343,287 767,454 1,036,154

Time/age FE Yes Yes Yes Yes Yes Yes

Soc. char. No No No Yes Yes Yes

Local gov. FE No Yes (44) No No No No

School FE No No Yes (358) Yes (358) Yes (920) Yes (1,402)

Comparison Previous Previous Previous Previous Potential All local
group mergers mergers mergers mergers mergers governments

Notes: Years of education is measured as degrees obtained by 2011. Standard errors clustered at the (merged)
local government level in parentheses, ***p < 0.01, **p < 0.05, *p < 0.1. The comparison groups are ‘Previous
mergers’ in columns (1)—(4), ‘Potential mergers’ in column (5) and ‘All local governments’ in column (6).
Panel (a) shows the average treatment effect. Panel (b) shows the results of an event study that excludes the year
before treatment, splits the treatment effect into short-term exposure (0-2 years) medium-term exposure
(3-5 years) and long-term exposure (6-9 years) and includes a premerger effect (—10 to —2 years).
Socioeconomic characteristics include birth month, gender, immigration status, parental education and parental
employment status.

In addition to the main model, we conduct an event study analysis that shows the
evolution of the outcomes relative to treatment. We define indicator variables for 3-
year periods before and after treatment, leaving out the year prior to the merger.'
Each estimate indicates how the outcome variable changes in the time interval relative
to the excluded year. The three postmerger periods are labelled short-, medium- and
long-term exposure to treatment in Tables 2 and 3. The event study investigates

The event study model can be expressed as:

Pre(10—8 Pre(1-5 Post(3—5 Post(6—9
Yie =+, + },]dstn( )st +7/2d.yrre( ) +73 ) +74 + }’SdstOM( ) +y6dxtw’( ) +X;st5+€f5f
The prevariables are dummy variables that take the value of one for treated observations 10 to 8 years, 7 to 5
years and 4 to 2 years prior to treatment. Similarly, the postvariables are dummy variables that take the value of
1 for observations 0 to 2 years, 3 to 5 years and 6 to 9 years after treatment. Using year intervals instead of
yearly dummy variables is similar to the approach used by Salinas and Solé-Ollé (2018) and Bottan and Perez-
Truglia (2015).

Pre(4—2 Post(0—2)
dy dy
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TABLE 3
Effect of mergers on income
1) 2) 3) “) () ()
Panel (a): Average effect
Merger 0.0432%%*  0,0455%**  0.0460%**  0.0436***  0.0296** 0.0206*

(0.0142) (0.0137) (0.0132) (0.0132) (0.0123) (0.0119)

Panel (b): Short- versus Long-term effects and premerger effect

Short-exposure 0.0203 0.0190 0.0202 0.0141 0.0104 0.00757
effect (0.0141) (0.0144) (0.0140) (0.0141) (0.0141) (0.0140)

Medium- 0.0299* 0.0309** 0.0307** 0.0319** 0.0239* 0.0183
exposure (0.0153) (0.0153) (0.0147) (0.0145) (0.0136) (0.0133)
effect

Long-exposure 0.0554** 0.0584** 0.0593** 0.0565** 0.0373 0.0263
effect (0.0230) (0.0233) (0.0232) (0.0231) (0.0227) (0.0217)

Premerger effect —0.00948 -0.0117 —0.0118 —0.0120 —0.00686 —0.00384

(0.0085) (0.0081) (0.0095) (0.0097) (0.0089) (0.0086)

R-squared 0.055 0.055 0.053 0.109 0.108 0.107

Observations 323,847 323,847 323,847 323,847 724,561 981,126

Time/age FE Yes Yes Yes Yes Yes Yes

Soc. char. No No No Yes Yes Yes

Local gov. FE No Yes (44) No No No No

School FE No No Yes (358) Yes (358) Yes (920) Yes (1,402)

Comparison Previous Previous Previous Previous Potential All local
group mergers mergers mergers mergers mergers governments

Notes: Income is measured as the log of average pension-qualifying income for the years 2009 and 2010.
Standard errors clustered at the (merged) local government level in parentheses, ***p < 0.01, **p < 0.05,
*p < 0.1. The comparison groups are ‘Previous mergers’ in columns (1)—(4), ‘Potential mergers’ in column (5)
and ‘All local governments’ in column (6). Panel (a) shows the average treatment effect. Panel (b) shows the
results of an event study that excludes the year before treatment, separates the treatment effect into short-term
exposure (0-2 years) medium-term exposure (3—5 years) and long-term exposure (6-9 years) and includes a
premerger effect (—10 to —2 years). Socioeconomic characteristics include birth month, gender, immigration
status, parental education, and parental employment status.

whether it is reasonable that the parallel trends assumption holds by comparing the
evolution of the outcomes before treatment in the treatment group relative to the
comparison group. Significant pretreatment coefficients suggest that the parallel trend
assumption might be violated.

V. Results

Main results

The results of estimating equation 1 are presented in Table 2 for years of education
and 1 for income. Panel (a) estimates average effects, while panel (b) estimates
nonlinear effects. The first four columns present the results for the ‘Previous mergers’
sample while the last two columns present the results for the alternative comparison
groups ‘Potential mergers’ and ‘All local governments’, as described in section IV.
Column (1) includes time/age fixed effects, column (2) adds local government fixed
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effects, column (3) instead adds school fixed effects and column (4) adds
socioeconomic characteristics. Columns (5) and (6) have the same specification as
column (4).

Panel (a) of Table 2 shows that the effect of local government mergers on years of
education is significantly positive across all specifications, at least at the 10% level, but
is small in economic magnitude. A merger increases education by about 0.1 years
compared to the comparison group consisting of previously merged local governments.

For income, the results in panel (a) of Table 3 show that there is a positive average
effect across model specifications. A merger significantly increases income by about
4% in the models using previous mergers as the comparison group. This effect is close
to the return of an additional year of education in the Norwegian labour market (Barth
and Roed, 1999) and is thus not trivial. Taken together, these results indicate that only
a small part of the income effect can be explained through increased years of
education among the treated students."*

Columns (5)-(6) in Tables 3 and 2 present the results for models using the
alternative comparison groups. As these are very different from our preferred
comparison group, we do not expect the results to be the same. However, results that
point in the same direction will indicate robustness of our main results. For both
education and income, the point estimates are smaller in the alternative models, and
with a similar percentage-wise decrease for both of the alternative comparison groups.
For income, effects are still significantly positive at conventional levels. The effects on
income are 3% (p < 0.05) and 2% (p < 0.10) in the samples of potential mergers and
all local governments respectively. For education, the effects using the alternative
comparison groups are insignificant, which follows from the significance being lower
than for income in the main specification.

Figure 2a,b present the results from the event study described in section IV. We
observe that the point estimates prior to the merger are close to zero and not
statistically different from zero, except for the first pretreatment period for income,
which supports the common tren