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Abstract

We analyze how the construction of highways in Switzerland affects the stock,
births, deaths, and relocations of firms at the municipal level. To achieve this, we
construct a novel geo-referenced dataset containing all limited companies based in
Switzerland between 1934 and 2003. We exploit the variation in the timing of the ac-
cess openings and use a staggered difference-in-differences approach to measure the
effect of road development. We find positive and long-term effects on the number
of firms in the treated municipalities. Using rich panel data, we show that highway
access increases both the creation and death of firms. We do not find an effect on the
relocation of firms. The absence of relocations suggests that highways lead to pure
economic growth, rather than reorganization. Allowing for heterogeneous effects by
cohorts does not change the aggregated results. We also document heterogeneous ef-
fects depending on two measures of firm size. Deaths mostly occur in municipalities
close to cities, while births happen further away. The results are robust to various
robustness checks.
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1 Introduction

Infrastructures impact our lives, exchanges, and economy in many ways. Railroads, high-

ways, and air travel are especially central in shaping today’s spatial economic activity.

They do so by alleviating transportation costs. Enhanced infrastructure can increase the

attractiveness of a region to businesses by facilitating the movement of goods, market

accessibility, and the procurement of inputs. Highways and railroads cause an increase

in economic activity in rural areas near highways compared to regions further away from

the road network (Redding & Turner, 2015). In this sense, transportation infrastructure

serves as a means to improve local economic integration by reducing transportation costs.

This paper utilizes the development of the highway network in Switzerland to investi-

gate its impact on the number of firms at the municipal level. We study this push in

Swiss domestic market integration through reductions of transportation costs. We also

investigate the births, deaths, and movements of firms following the construction of new

highway access. Switzerland had no highways before WWII. The project was discussed

immediately after the war ended, but it took several additional years for concrete ad-

vances. The highway network was largely defined in the 1950s. The plans were agreed

on at the end of the decade and then almost entirely constructed between 1960 and 2010.

Although the main connections were clearly defined, the details on the exact route were

still discussed long after.

We rely on the inconsequential unit approach pioneered by Chandra & Thompson (2000)

and on data from Fretz et al. (2021) on access to highways in Switzerland. They collected

data on the specific timing of highway openings, which connected different regions with

a much faster alternative transport route. More specifically, we evaluate the spatial dis-

tribution of the number of firms at the municipal level after the opening of access to the

highway network. We compare municipalities that had early access to highways nearby

with those that received similar access later. This timing-based approach allows us to

identify the effect of proximity to highways on the number of firms at the municipal

level. Second, we evaluate the change in the distribution of firm size, measured by both

nominal capital and the number of board members. These two variables serve as a proxy

for the size of the companies. Third, we track the movements of firms and determine

whether the effects come from the creation of new firms or the relocation of existing

ones. This also allows us to learn more about firms’ location decisions. Our results shed

light on the effect of transportation on the spatial inequality of economic activities. In ad-

dition, we examine whether the timing of highway access matters by using an extended

two-way fixed effects (ETWFE) estimator for staggered difference-in-differences, which
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allows for non-negative count data (Wooldridge 2021, 2023).

To do so, we created an original and historical dataset. We collected information on all

“Aktiengesellschaften” (Henceforth ”AG”, a form of limited companies) in Switzerland be-

tween 1934 and 2003 from the “Verzeichnis der Verwaltungsräte Schweizerischer Aktienge-

sellschaften” (or ”Répertoire des administrateurs des sociétés anonymes suisses” in French).

This publication lists all individuals with at least one mandate on a board of directors

in the country and includes other information on the firms. To construct the panel data

of firms, we had to match firms across cross-sections. We used the geolocalisations of the

firms and their names to attribute a unique ID over all periods (using a fuzzy matching

algorithm).

For this paper, the geographical units of interest are the Swiss municipalities. Thus,

we aggregate the firm-level data into a municipal-level panel, containing the number of

firms, information on the board of directors, and nominal capital, as well as the distribu-

tion of these variables in Switzerland. We merged our data with publicly available data

on highway access constructed by Fretz et al. (2021). In addition to the stock of firms,

we measure the number of newly created firms every year for each municipality. We also

know how many ceased to exist and how many relocated. This allows us to investigate

what drives the change in the number of firms. Are the changes coming from newly

created firms, those that are dying, or simply the result of relocation between locations?

We contribute to the existing literature in the following ways. Firstly, we aim to investi-

gate the question of whether diminishing transportation costs increase economic activity

or reorganize existing activities (Fogel 1964, Redding & Turner 2015). Using our firm-

level panel data, we can track firms’ movements and creations (or deaths), which allows

us to investigate the ”growth versus reorganization” problem. Secondly, we observe het-

erogeneous effects depending on the size of the firms. Finally, we test whether the results

observed vary when allowing treatment effects to differ across cohorts.

In our baseline specifications, we quantify the dynamic and long-run effects of getting

highway access on the variables of interest at time t relative to getting it later. For the

number of firms, we observe a positive effect in the year following the opening of access

in the specification that includes the full set of fixed effects and municipal time trends.

The stock of companies continues to accumulate 15 years after the construction of the

highways. These results are robust to other definitions of the treatment group and the

inclusion of never-connected municipalities in the control group. We do find large and

significant long-term effects for our preferred specification.
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The more detailed outcome variables show that the increase in the number of firms comes

from large selection effects. New firms are being created, but incumbent ones are also be-

ing closed. First, the number of newly created firms in the treated municipalities does

not increase before the opening of the access. We find positive and statistically signif-

icant effects starting from the year following the opening of highways. The highways

also increase the number of firms created in the long run. Second, the number of firms

disappearing also increased significantly. Finally, the results on the relocation of firms

from and to the treated municipalities are inconclusive. We do find positive coefficients

in the number of in- and out-migrations of firms, but they are statistically insignificant.

In conclusion, the construction of highways in Switzerland led to an increase in firm cre-

ation when access to the highways became available. The increase in competition (both

locally and from cities) forced existing firms to close. This suggests that the increase in the

number of firms comes from the creation of new firms, rather than from the relocation

of existing economic activities. The long-lasting increase in the stock of firms suggests

that the creation of firms surpasses both the deaths and out-migrations of existing firms.

Although the data requirements of Wooldridge’s approach (2021, 2023) limit our options,

we obtain similar results in cases where it can be applied.

We complement the main analysis with a variety of robustness checks and extensions.

We first include municipalities further away in the control group and find similar results.

Then, we run the analysis on a subsample that excludes firms existing for only one period

in our panel. This approach addresses potential artificial increases in the birth of firms

resulting from the fuzzy matching of observations across periods. Another way to control

for whether the effects come from unmatched observations across periods is to create a

”net-birth” variable, which involves subtracting the deaths of the previous period from

the births in the current period. In both cases, we find comparable results to those in our

main analysis. We also run placebos, where we randomize the timing of the treatment,

and the results suggest that the effects come from the highways, not chance.

The structure of this paper is as follows. In the next section, we review the related lit-

erature and set the theoretical framework. Section 3 describes the context in which the

development of the highways in Switzerland occurred. Section 4 presents our data and

provides descriptive statistics. In Section 5, we describe our empirical approach. Section

6 presents our empirical results, while Section 7 contains different robustness checks.

Section 8 concludes the paper.
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2 Theoretical framework and related literature

2.1 Theoretical framework

This paper is related to previous research in different aspects. We focus on investments

in Switzerland’s national high-speed road network and their effects on economic activity,

specifically firm creation and relocation.

Market access is improved for firms close to transportation networks, resulting in com-

parative advantages in terms of access to workers, managers, consumers, suppliers, or

resources compared to competitors located further away from these networks (Eberts &

McMillen 1999, Bernard & Moxnes 2018). The results in Bernard et al. (2019), for exam-

ple, provide evidence that comparative advantage occurs across firms within a country

through reductions in search costs, not only through transportation costs. A reduction

in the distance between seller and buyer also leads to a more than proportional reduc-

tion in transport costs (Atkin & Donaldson 2015). In addition, transportation networks

have long-lasting effects on economic integration and trade between regions (Barjamovic

et al. 2019, Flückiger et al. 2021). Consequently, firms should be attracted to locations

close to highway access and the long lasting advantages they provide in addition to the

short-term benefits.

However, attracting new firms means stronger competition in those municipalities. In-

creasing competition could lead to present firms exiting or closing if they are not produc-

tive enough. We expect an increase in aggregate productivity as more productive firms

enter the market and less productive ones leave (Melitz 2003). The newly connected mu-

nicipalities are now more tightly connected to cities where the highways pass. Thus,

depending on the distance between them and the cities, rural municipalities might face

competition from urban firms. This can negatively affect incumbent firms in rural con-

nected municipalities, as in Qin (2017) in the context of railway development in China.

To summarize, on the one hand, there is a better market reach (for inputs, consumers,

workers, and directors) and reduced transportation costs, improving regional economic

integration and attracting firms. This will generate the positive spillovers generated by

agglomeration economies, and highway access will lead to an increase in the number of

firms. On the other hand, stronger competition can push firms to exit or close. The two

effects go in opposite directions, and the stock of firms might increase or decrease. At

the same time, remote locations now face competition from the centers as lowering the

transportation costs reduce the advantages of being isolated in smaller regions (Proost &

Thisse 2019).
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2.2 Related literature

Investment in road infrastructure is a well-studied topic in the economic literature. Pre-

vious works have investigated the various effects of infrastructure development, with a

focus on railroads or highways. Many outcomes have been studied, including demo-

graphic outcomes such as population growth, population sorting, and segregation, as

well as taxpayers, commuters, and workers sorting (Levkovich et al. 2019, Fretz et al.

2021). The relationship between highways and segregation is studied by Brinkman &

Lin (2022) and Mahajan (2024). Real estate and land prices, and urban development, as

in Atack et al. (2010), Duranton & Turner (2012), Hornung (2015), Donaldson & Horn-

beck (2016), and Levkovich et al. (2019). Political outcomes such as political participation

(Huet-Vaughn 2019) or geographic polarization (Nall 2015). Volpe Martincus & Blyde

(2013), Duranton et al. (2014), and Donaldson (2018) are examples of works interested in

the effect of road development on trade, while Michaels (2008) investigates the increase

in demand for trade-related skilled workers near new roads. The effects on employment

are also regularly studied, and results find positive effects after highway developments

(Duranton & Turner 2012, Percoco 2016, Gibbons et al. 2019). Sanchis-Guarner (2012)

provides evidence that changes in market accessibility affect wages and hours worked.

Many studies were interested in the effects of investments in transportation infrastruc-

tures on various outcomes in developing countries (Datta 2012, Faber 2014, Ghani et al.

2016, Jedwab & Moradi 2016, Storeygard 2016, Baum-Snow et al. 2017, Qin 2017, Volpe

Martincus et al. 2017, Aggarwal 2018, Banerjee et al. 2020, Baum-Snow et al. 2020, Barag-

wanath Vogel et al. 2024, Dumas & Játiva 2024).

Other studies investigated the effects on firms. Datta (2012) studies the impact of up-

graded roads in India on the inventory management of firms along the Golden Quadri-

lateral (GQ) program. Firms located near the improved highways decreased their inven-

tory and had more efficient supplier turnover compared to those farther away. Reduc-

tions in transportation costs facilitate productive choices of nearby firms. Ghani et al.

(2016) also investigated the Indian GQ program, focusing on the creation of new man-

ufacturing plants and industry-level sorting near the highways. They find a whopping

49% increase in output levels in districts crossed by the network over ten years after the

program began. Incumbent firms are more productive and have a lower closing rate, de-

spite higher competition brought about by the increase in entrants. Duranton & Turner

(2012) find similar results on employment in US cities. They estimate an increase of 1-5%

in employment over 20 years when the initial ”stock” of highways in cities increases by

10%.
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In a series of papers, Holl (2004a, 2004b, 2004c) focuses on manufacturing firms at the

plant level. In her first study, she found an increase in plant entries in municipalities lo-

cated within the first 10 km near highways compared to those outside the 10 km corridor

(Holl 2004a). She uses the distance to the road itself, rather than the access to the road

network, which might introduce errors in the effect of the highways, as being close to

the roads is not equivalent to being close to the accesses. In a second study, Holl (2004b)

confirms that the positive effect is concentrated in this 10 km corridor near the highways

for a variety of industry. Municipalities close to roads attract firms at the expense of those

further away, especially those located between 20-30 km from the highways (Holl 2004c).

Even more related are the papers from Percoco (2016), Gibbons et al. (2019), and Busso &

Fentanes (2024). Percoco (2016) finds that the opening of highway access in Italy affects

employment and plants with growths of approximately 4-5% and 2-3%, respectively. This

growth in the number of firms is more pronounced in transport-intensive sectors. He also

finds that population growth tends to concentrate near these access points. Gibbons et al.

(2019) found positive effects on employment and the number of firms in Great Britain af-

ter road improvements. The increase in employment occurs through the entry and exit of

establishments. Busso & Fentanes (2024) show that new highways in Mexico led to higher

local labor productivity primarily through changes in firm dynamics. In their causal es-

timations, they find an increase in firm entries and a decrease in firm exits (by 1.6 and 3.3

percentage points, respectively). While methodologically related, our study differs in key

respects. However, the context differs vastly between Busso & Fentanes (2024) and our

research. Their study examines Mexico, a developing economy with infrastructure gaps,

between 1998 and 2018, while our study focuses on Switzerland between 1960 and 2003,

a high-income country with mature infrastructure (railways and roads), closely located

urban centers, and different firm dynamics.

Our paper relies on publicly available data on municipal-level highway access in Switzer-

land collected by Fretz et al. (2021). Therefore, there is a strong link with their paper. In

their study, they focus on income segregation in municipalities located within 10 km of

road access. Their findings reveal a long-term increase of 24% in the share of top-income

taxpayers, coupled with a notable decrease of 8% in the share of low-income taxpayers.

They also estimate a 4.9% increase in the number of workers living in those municipali-

ties, thanks to the easier commute via the new roads.

In this paper, we focus on rural municipalities. Artz et al. (2016) find that agglomeration

economies play a major role in determining the location choice between small and large

rural municipalities. They find that rural areas with higher agglomeration economies
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serve as clusters providing labor to workers and commuters near the cities. Their findings

align with the comparative advantage argument presented by Bernard et al. (2019). Even

in rural areas, highways will enhance the agglomeration economies and attract firms in

already relatively more agglomerated markets.

3 Context

Highways were non-existent in Switzerland before 1950, but the number of cars was

rapidly growing. Initial estimations of the increase in traffic massively underestimated

the rise in car use in the country. To address the significant increase in cars and motor-

ized traffic, an ambitious program was launched in 1951. On March 21, 1958, the Swiss

population approved a popular initiative1 to entrust the Confederation with the task of

establishing a national road network. The Swiss Parliament approved the building pro-

gram in 1960. After enacting the “Federal Law on National Roads”, the Confederation and

the cantons embarked on the realization of the Parliament-approved national network

project, spanning 1811 km. The upper part of Figure 1 shows where the first sections of

the network were built. The yellow dots on the maps indicate the access already opened

in 1960. Similarly, the lower part of Figure 1 shows the progress made in 2003.

The program aimed to link the largest cities (Basel, Bern, Geneva, Lausanne, and Zurich)

and connect other important ones (Baden, Biel, Fribourg, Luzern, Neuchâtel, Olten,

Sankt-Gallen, Solothurn, Winterthur, and Yverdon). Between those big cities, various op-

tions were considered. For example, the highway linking Bern to Lausanne had nine pos-

sible layouts before construction2. Ultimately, the highway passes next to three impor-

tant regional cities in addition to Fribourg: Bulle, Châtel-Saint-Denis, and Vevey. Their

regional political influence and economic importance compared to other municipalities

likely played a significant role in the planning. The first completed sections included a

segment of the A2 from Hergiswil to Luzern in 1962 and a section of the A1 between

Geneva and Lausanne, which was opened in 1963 in anticipation of the 1964 National

Exhibition.

The construction of the network was planned over a period of 20 years, with an estimated

cost of 2.93 billion CHF. However, these estimates proved overly optimistic. In 1963, al-

ready 700’000 cars were circulating on Swiss roads. By 1965, motor vehicle numbers had

already exceeded the projections made for 1980, necessitating an upward revision of the

1Federal decree of the 21st of March 1958 regarding the popular initiative on the improvement of the
road network

2See Figure 7 in Appendix A.3.
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Figure 1: Location of all access built until 1960 & 2003

Note: Yellow dots show the highway access. Dark grey areas show cities & municipalities within
agglomerations. Light grey areas are the rural municipalities with access within 15 km distance from their

center. Based on Fretz et al. (2021).
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national road capacity. The increase in costs led to project delays, ensuring that funding

could continue to be supported by fuel taxes. The estimations of the cost were even more

inaccurate: in 1997, a report from the Control Committee of the National Council rang

the alarm about the costs of building highways. 34.5 billion CHF had already been spent

by the Confederation, in addition to the 5.7 billion CHF invested by the Cantons. They

estimated the remaining costs at around 25 billion CHF, highlighting the complexity of

the project.

The development of the Swiss highway system was not without its share of opposi-

tion. Like many large-scale infrastructure projects, highway development faced delays,

but also criticism from various quarters. For example, the A1 highway was originally

planned to be built over swamps, which were initially selected due to their low agri-

cultural value. Diverse ecological groups formed an opposition to this layout, as they

sought to protect the swamps from destruction. This fierce opposition during the 1970s

forced planners to consider other options, who were also facing severe criticism from the

agricultural lobby. Tired of the numerous oppositions delaying the A1 construction, the

focus shifted toward the A12, linking Fribourg to Vevey. The bill for the A1 began to bal-

loon in the mid-1980s when the wishes of opponents - environmentalists, farmers, and

local authorities - were taken into account, necessitating major changes in the planned

layouts.

Figure 2: Number of municipalities gaining access by year and share of municipalities
with access (15 km or less)

Note: This figure shows the number of municipalities receiving an access by year. The right axis shows the
share of treated municipalities, which add up to 100% as we limit the sample to the eventually treated

municipalities.
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This example, coupled with the financial delays mentioned earlier, is one of the many

cases where the initial plans and the timing of its opening did not occur as expected. In

1967, the authorities estimated that the network would be completed in 1987. In 1995, this

estimation was delayed to 2012. The construction time doubled from its initial planned

duration. In 2010, the network was almost entirely built with 94.6% of the initial project

completed. Figure 2 illustrates the number of accesses opened each year in addition to the

completion rate. As we consider only treated municipalities, the completion rate reaches

100% at the end of the sample. Around 60% of the access were built in 1971. More than

80% of the network was completed before the 1980s.

Of course, transport is not limited to roads. The Swiss railway network was developed

long before the highways were planned. The major changes came late in the last century

with the project Rail 2000. Rail 2000, launched in the mid-1980s and approved by pop-

ular vote in 1987, aimed at a major shift in Swiss rail policy. However, the first phase,

consisting mostly of the construction of the Mattstetten–Rothrist high-speed line, was

completed only in December 2004. Several planned segments, including the full Lau-

sanne–Berne speed upgrade, were postponed. Other modifications were implemented,

such as the reorganization of train schedules, the modernization of the rolling stock, and

the improvement of the regular interval timetable. Even though some changes occurred,

the focus was clearly on improving the commuting lines, and no major new rails were

constructed over our sample period (Swiss Federal Office of Transport 2007).

4 Data

4.1 Firms data

We have digitalized all existing editions of the “Verzeichnis der Verwaltungsräte Schweiz-

erischer Aktiengesellschaften” (or ”Répertoire des administrateurs des sociétés anonymes su-

isses” in French) between 1934 and 2003. Figure 6 in Appendix A.1 shows an example of

a page from the publication. These collections are based on the 27 commercial registries

and contain every person who holds a mandate on the board of directors of a type of

limited company (AG) in a specific year, with information such as the name, address,

function in the board, firm name, firm location, and nominal capital. This publication al-

lows us to extract the yearly cross-sectional universe of firms in Switzerland for the years

1934, 1943, 1960, 1962-1966, 1969, 1975, and 1979-2003. Using the resulting cross-sections,

we construct a municipal-level panel of the stocks of firms3. Since we can track firms

3See Appendix A.1 for details on the procedure.
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across periods, we can generate more detailed outcome variables, including the number

of births, deaths, and relocations within or outside of the municipalities. We exclude 1934

and 1943 because the former is contains only a subsample of firms and the latter is too

distant from the next available year, 1960. Our final dataset covers the years 1960, 1962-

1966, 1969, 1975, and 1979-2003. We explain how we dealt with the gaps in our different

outcome variables in Appendix A.2.

Our dataset also includes the category of municipalities as defined by the Federal Sta-

tistical Office (Swiss Federal Statistical Office 2005). There are 27 ”urban centers”, 865

”suburban municipalities”, and 1469 ”non-urban municipalities” in our sample. In our

analysis, we use the non-urban ones to create our treatment and control groups. As ex-

pected, most firms are located in cities and suburban municipalities. Across all years

in our sample, cities host an average of 1’977.05 firms. The number of firms located in

suburban municipalities is way lower, with an average of 39.67 firms. Unsurprisingly,

there are even fewer firms in non-urban municipalities. The non-urban municipalities lo-

cated within 15 km of a highway access have, on average, 11.63 firms, while those further

away have 8.6 firms. Table 11 in Appendix B.1 provides summary statistics by type of

municipality.

Regarding the evolution over the considered period, Table 12 illustrates the importance of

each type of municipality at the beginning of the sample compared to the end. Let us take

the number of firms as an example. Only 8% of the firms are located in the ”Non-urban

connected municipalities” between 1960 and 1970. At the end of the sample, between 1990

and 2003, this share increased to 12%. The last line indicates the change in importance of

each type of municipality when comparing before and after the construction of highways.

One caveat in our case is that we limit the sample period to 1960-2003. Which means that

our Before measures already had some treatment occurring (around 40% of municipalities

were treated in 1970). However, the goal of this Table is to illustrate trends, not to run

causal analysis.

The interesting aspect of Table 12 is that the urban centers experienced a decline in na-

tional importance across all variables: the number, creations, deaths, relocations of firms,

as well as employment-related variables. Note that there are only 27 urban centers, so

even if the share of firms dropped, the share remains high for such a small number of

municipalities. All three other types of municipality saw an increase in our firm vari-

ables. Suburban municipalities experienced the largest increase. This finding aligns with

those of Fretz et al. (2021), who also report effects of residential urban sprawl. Economic

activities, as measured by our firm variables, also appear to spread outside of the cities.

12



However, when we look at agglomerations as a single group, we see that there are al-

most no changes. We show results suggesting this phenomenon, as shown in Table 8 in

Appendix C.2.2.

The firms are geolocalized where the headquarters are officially registered. This could be

an issue if the headquarters were located at a different location than the production sites.

However, most companies are small in size, making it more likely for them to have both

their headquarters and production facilities in the same location. Regarding larger com-

panies, they tend to have several distinct registered firms (e.g., holdings, management

entity, etc.), making them more likely to have their headquarters location and production

sites somewhat aligned.

Our main variables of interest are the number, creation, closure, and relocation of firms

within Switzerland. We extend the analysis and evaluate the change in the number of

firms with nominal capital above and between certain percentiles (50th to 75th, 75th to

90th, 90th to 99th, and top 1% percentiles). Percentiles are calculated based on the nation-

wide distribution of capital for each year. We also proxy the size of firms using the size of

their board of directors, with the hypothesis that larger firm requires more board mem-

bers. Unfortunately, extensive and systematic firm data is quasi-inexistent for Switzer-

land, even aggregated at the municipal level. This limits the analysis due to the lack of

labor market outcomes.

The count of firms in each municipality is a non-negative integer value. A common way

to model count data is as a Poisson-distributed variable. The Poisson distribution explic-

itly handles the integer property of the dependent variable and includes zero observa-

tions as a natural outcome. An analysis focusing on small rural municipalities implies

zero counts for certain years. The proportion of zero observations is large in our sam-

ple. In the full sample, observations with no firm represent 20.60% of all observations.

This percentage increases to 27.69% when we consider only non-urban municipalities.

Unsurprisingly, in the subsample of non-urban connected municipalities, the percent-

age of observations without any firm is slightly lower (26.91%). Figures 8 and 9, also

in Appendix B.1, illustrate the skewness of the frequency distributions of the number of

firms. These facts also apply to the more detailed outcome variables (creation, deaths,

and relocations), where zeros are even more prevalent.

4.2 Other data sources

As previously mentioned, we rely on the publicly available data of Fretz et al. (2021) for

the timing and location of the highway access. More specifically, we know the distance
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between the centroid of all municipalities and the nearest entry to the high-speed net-

work. We define the treatment group as the municipalities with access within a 15 km

distance. We allow for this definition to vary in our robustness checks. A more common

distance used is 10 km (Holl 2004a, 2004b, 2004c, Faber 2014, Fretz et al. 2021), but our

results (see Table 7 in our Extension section) suggest that part of the effect also occurs

between 10 and 15 km. Their access data not only indicates the distance to the closest

access, but it also counts the number of access within different distance thresholds. From

their dataset, we also utilize the variable indicating whether a railway passes through a

municipality’s territory.

We also make use of data from the Federal Population Census (Swiss Federal Statistical

Office 2000), the Business Census (Swiss Federal Statistical Office 1955), and the distance

to the closest urban center from Fretz et al. (2021). We also compute our distance mea-

sure, which simply consists of the straight line distance. We primarily use that data for

robustness checks and extensions of the main analysis.

5 Empirical methodology

5.1 Identification approach

The empirical approach relies on the identification strategy and the data available in Fretz

et al. (2021) on the specific timing of highway openings in Switzerland. We complement

the analysis using Wooldridge (2021, 2023) to allow for potential heterogeneous effects

across cohorts and over time. Those accesses connected different municipalities with a

much faster alternative transport route than previously. We exploit the timing-based data

structure and restrict the analysis to ever-treated units only to limit selection bias. The

timing of the opening of new highway access varies across the treated municipalities. As

in Hornung (2015), Donaldson (2018), or Fretz et al. (2021), all municipalities are included

in our main analysis at the end of the panel. However, they get this treatment in different

years. This staggered treatment allows us to use the municipalities that will get access in

later periods as controls for the already-treated ones.

To deal with potential omitted variable bias, we include unit fixed effects, year fixed ef-

fects, and municipality-specific time trends in our regressions. This approach allows us

to account for nationwide shocks and variations in growth rates across individual unob-

served variables. Additionally, we investigate whether there are any differences in rail-

way accessibility between municipalities treated early and those treated later. Railways

influence firms’ location decisions and could act as a confounding variable. Fortunately,
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as noted in section 3, nearly all railroads were already built at the beginning of the twenti-

eth century, long before our panel starts (Büchel & Kyburz 2018). Additionally, our panel

dataset ends in 2003, just prior to the expansion of the rail network in 2004. Therefore,

there were no major railway constructions during the years covered by our data.

Of course, the positions of the access are not decided randomly and depend on the spe-

cific socio-economic contexts. On the one hand, it is not by chance that the main cities of

Switzerland are well-connected and close to several highway entrances. The purpose of

such high-speed roads is precisely to connect large cities and facilitate exchanges between

them. On the other hand, there are extremely remote municipalities where it makes little

economic sense to build such infrastructure. For these two reasons, treatment is not ran-

dom. Thus, selection bias poses major threat to identification. Never-treated municipal-

ities might be incomparable to treated ones, but so are treated ones between themselves.

Important municipalities may be the focus of the network’s early development.

To limit this bias, we need to carefully build treatment and control groups for which the

treatment is exogenous. First, we exclude remote municipalities from our control group.

Considering only ever-treated municipalities deals with part of the endogeneity caused

by the non-random location of highway access. Second, we rely on the “inconsequen-

tial place approach” used by Chandra & Thompson (2000).We restrict our analysis to

non-urban municipalities, as they receive the treatment mostly based on their locations

between major cities. Due to their small size, these municipalities were unlikely to influ-

ence highway routing decisions. As we have discussed in the context section, the main

goal was precisely to link big cities and not to develop economic activities in randomly

connected remote municipalities.

We will estimate the cumulative effect of having an entry to the highway network within

15 km of the municipalities. Anticipation is crucial in preventing the internalization of

transportation cost reductions into land value and the real estate market. Those areas

around highways are becoming more attractive for firms, and being the first to seize the

opportunity allows them to avoid facing increased prices or rents (Duncan 2011). Follow-

ing Miller’s (2023) recommendation, we avoid setting the period we want to normalize

to zero mindlessly. There is no straightforward solution in our context, and, therefore,

we need to rely on a judgment call. Thus, to account for possible anticipatory effects, we

will set the reference period 4 years prior to the treatment. We decide to use this reference

period because, as stated by Fretz et al. (2021), data from specialized websites suggest

that the construction time of large infrastructure, such as bridges or tunnels, is approxi-

mately 4 years on average. Note that we only observe the moment the firms appear in
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the Commercial Registry. This means that anticipatory effects may not appear, as even

if the opening or relocation is planned, the firms may not be officially registered or have

moved to the location yet.

Staggered treatment occurs when treatment timing varies across units or groups. When

multiple periods and groups are available, and the treatment has been implemented over

several periods, the standard two-way fixed effects method might struggle to identify

the average treatment effects. This is because it tends to use inadequate controls, assigns

negative weights to treated units, and can result in biased estimates (Goodman-Bacon

2021). Although the conventional TWFE method has several limitations, it can avoid

biases in estimation when implemented correctly. TWFE can estimate treatment effects

efficiently, yielding results similar to those of Borusyak et al. (2024) or Gardner (2022). Al-

though TWFE may be sufficient, we will implement Wooldridge’s approach as a robust-

ness check. Wooldridge (2021, 2023) proposes that the extended two-way fixed effects

(ETWFE) models can be adapted to allow for non-linear models. In brief, he proposes a

set of saturated interaction effects to address potential bias issues in standard TWFE. We

will rely on his method to allow all treatment effects to vary by cohort and time.

5.2 Specifications

5.2.1 Standard Staggered Difference-in-Differences

We estimate the dynamic effects of highway access using the following regression equa-

tion:

yit =
τ=15∑
τ=−8

βτAccessi,t+τ ++ξi + ξt + θit+ ϵit (1)

In our baseline regressions, yit represents the different outcome variables (stock, births,

deaths, and relocations of firms) located in municipality i at time t. Accessi,t+τ is a

dummy variable that takes on a value of 1 if municipality i has an entry to the highway

network within 15 km of its centroid in period t. It is equal to 0 otherwise. We include

municipality fixed effects ξi, year fixed effects ξt, and linear municipality time trends θit.

The municipality-time error term is ϵit and is clustered at the district level to account for

possible autocorrelation over time and units as suggested by Bertrand et al. (2004)4.

4Districts are an administrative subdivision within cantons regrouping multiple municipalities.
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The event-study equivalent of the previous regression in equation (1) is:

γp =


−
∑r

τ=p+1 βτ for − 8 ≤ p ≤ r < −1

0 for p = r = −4∑p
τ=r+1 βτ for r + 1 ≤ p ≤ 15

(2)

The long-term cumulative effect is calculated following Davidson & MacKinnon (2004).

The reference year is -4, to match the reference year in our dynamic estimations. Thus,

equation (1) becomes:

yit =
15∑

τ=−3

βτAccessit + ξi + ξt + θit+ ϵit (3)

Then, by adding and subtracting
∑15

τ=−3,τ ̸=0 βτAccessit, we have:

yit = γAccessit +

15∑
τ=−3,τ ̸=0

βτ (Accessit−τ −Accessit) + ξi + ξt + θit+ ϵit (4)

This allows us to estimate γ =
∑15

τ=−3 βτ , which is the long-term effect in the second part

of Table 1.

5.2.2 ETWFE estimator for staggered difference-in-differences (Wooldridge, 2021,

2023)

The construction of the highways spans multiple decades. The staggered nature of the

treatment can result in varying treatment effects across groups and over time. There-

fore, we cannot rely solely on the standard two-way fixed effects as thoroughly shown in

the recent literature on difference-in-differences (e.g., de Chaisemartin & D’Haultfœuille

2020, or Goodman-Bacon 2021). We rely on Wooldridge’s (2021) approach, which extends

the heterogeneous difference-in-differences framework to non-linear models and allows

for different effects depending on time and units.

As outlined later in Wooldridge (2023), the standard ETWFE model identifies the aver-

age treatment effect under the assumption of linear parallel trends. However, like in

our case with count and non-negative dependent variables, this assumption may not

hold. Thankfully, Wooldridge (2023) demonstrates that the linear ETWFE model can be

adapted to accommodate non-linear models. We use the jwdid command on Stata to ap-

ply Wooldridge’s (2023) approach5.
5Section 3 of Nagengast et al. (2024) provides a detailed explanation of the command
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More formally, the baseline equation in Wooldridge (2021) is as follows:

Yi,t = α+
∑
g∈G

T∑
t=g

θg,tDi,g,t + ξi + ξt + ϵi,t (5)

Yi,t is the outcome variable, Di,g,t is a dummy that takes the value of 1 if the observation

is in the treatment group g, on period t (and 0 otherwise). G is a set that indicates at what

time treatment started for every observation, and T is the last period of the analysis. We

include municipality fixed effects ξi and a year fixed effects ξt. The municipality-time

error term is ϵi,t and is clustered at the district level.

θg,t are the coefficients of interest. They measure the ATE that the cohorts g experience

at time t. As previously mentioned, our outcome variables are non-negative count data.

We implement Wooldridge (2023) because his approach can be extended to non-linear

models. In the non-linear case, Equation (5) becomes :

E(Yi,t|X, ξi, ξt) = H

α+
∑
g∈G

T∑
t=g

θg,tDi,g,t + ξi + ξt

 (6)

With H(·) = H(exp). If we assume H(·) to be the identity function, we go back to the

standard ETWFE. It is worth noting that the approach is particularly demanding in our

case. We have 43 periods t and 26 different cohorts g. Therefore, we need to estimate one

coefficient for every combination of t and g (1118 different θg,t). The number of estimated

parameters increases rapidly with the number of cohorts and analysis periods. Adding

municipality time trends, as in our standard staggered difference-in-differences, poses

additional issues for estimation. Ultimately, we do not have sufficient data to estimate a

fully heterogeneous model that includes linear municipality time trends as in the TWFE

case.

The approach allows for flexible aggregations of the coefficients. After estimating the

model, under the default options, one can use the coefficients as direct estimates of the

group and time-specific ATEs on the treated. However, one may also be interested in

estimating other aggregated effects, for example, the effects on the overall data, across

groups or periods, or the dynamic effects. We calculate the dynamic treatment effects

relative to the reference period and replicate our analysis by including never-treated ob-

servations located within a distance of 15 to 30 km from an access point.
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6 Results

6.1 Standard Staggered Difference-in-Differences

6.1.1 Stock of firms

We start by presenting the results for our stock variable, the number of firms, in Table 1.

The first part of the table presents the cumulative effect of having an access less than 15

km away from the municipality’s centroid compared to municipalities receiving similar

access later in time.

In our first specification, which includes municipality and time fixed effects, we do not

find any statistically significant effect of the access. After introducing municipal-specific

time trends in the specification (2), our estimations are now statistically significant, with

quasi-identical coefficients compared to those in (1). The number of firms starts to in-

crease in period 1. Figure 3 illustrates the accumulation of the effect over time in our full

specification. We observe that, prior to the reference period, the parallel trends assump-

tion holds. The number of firms increases over time, with a slight break between periods

6 and 10, before continuing to increase even 15 years after the opening of the access.

The long-term effects measured following Davidson & MacKinnon (2004) are shown at

the bottom of the table. We find a 30.34% long-term increase in the number of firms in

specifications (2)6.

Figure 3: Cumulative effect j years before/after access (<15 km) - Number of firms

6The effect is calculated as follows: 100 ·
(
e0.265 − 1

)
= 30.34%
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Table 1: Cumulative effect j years before/after access (<15 km)

Number of Firms Births Deaths Relocations In Relocations Out
(1) (2) (3) (4) (5) (6)

≤8 -0.119 (0.146) 0.030 (0.037) 0.020 (0.234) 0.217* (0.124) -0.541*** (0.139) 0.364* (0.220)
-7 -0.093 (0.064) -0.055 (0.063) -0.049 (0.245) 0.000 (0.160) -0.364** (0.175) -0.002 (0.237)
-6 -0.072 (0.053) -0.014 (0.044) 0.256 (0.157) 0.072 (0.108) -0.299 (0.183) -0.056 (0.200)
-5 -0.057 (0.042) -0.001 (0.036) 0.062 (0.186) 0.114 (0.112) -0.019 (0.132) 0.099 (0.164)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.021 (0.014) 0.019 (0.014) 0.175 (0.145) 0.016 (0.174) -0.094 (0.144) 0.284 (0.185)
-2 0.038 (0.029) 0.038 (0.025) 0.122 (0.089) 0.421*** (0.125) -0.222 (0.139) 0.214 (0.231)
-1 0.047 (0.040) 0.043 (0.033) 0.161 (0.112) 0.137 (0.102) -0.203 (0.143) 0.226 (0.218)
+0 0.069 (0.049) 0.063 (0.041) 0.172* (0.094) 0.080 (0.112) 0.279 (0.228) 0.192 (0.226)
+1 0.099 (0.064) 0.090* (0.054) 0.265** (0.109) 0.271** (0.127) -0.020 (0.154) -0.113 (0.224)
+2 0.119 (0.077) 0.119* (0.066) 0.336*** (0.091) 0.227* (0.118) -0.119 (0.128) -0.012 (0.226)
+3 0.140 (0.090) 0.140* (0.075) 0.424*** (0.113) 0.304*** (0.113) -0.216 (0.151) 0.310 (0.196)
+4 0.157 (0.101) 0.155* (0.081) 0.348** (0.136) 0.609*** (0.217) -0.142 (0.122) 0.199 (0.234)
+5 0.168 (0.113) 0.173* (0.089) 0.265*** (0.102) 0.563* (0.300) -0.120 (0.150) 0.264 (0.298)
+6 0.189 (0.124) 0.192** (0.094) 0.395*** (0.136) 0.890*** (0.298) 0.055 (0.121) 0.451* (0.272)
+7 0.183 (0.129) 0.185** (0.083) 0.322* (0.182) 0.423** (0.188) -0.106 (0.163) 0.255 (0.235)
+8 0.187 (0.139) 0.186** (0.076) 0.351* (0.199) 0.487** (0.206) -0.046 (0.153) 0.331 (0.212)
+9 0.175 (0.149) 0.174** (0.072) 0.317 (0.197) 0.469*** (0.127) 0.088 (0.149) 0.224 (0.236)
+10 0.171 (0.159) 0.168** (0.070) 0.322 (0.206) 0.362*** (0.136) -0.078 (0.138) 0.158 (0.229)
+11 0.177 (0.170) 0.175** (0.073) 0.334 (0.208) 0.373*** (0.145) -0.114 (0.173) 0.064 (0.233)
+12 0.178 (0.181) 0.183** (0.079) 0.340 (0.215) 0.473*** (0.157) 0.023 (0.156) 0.053 (0.239)
+13 0.192 (0.189) 0.198** (0.084) 0.357* (0.190) 0.492*** (0.154) 0.016 (0.159) 0.239 (0.249)
+14 0.205 (0.199) 0.214** (0.091) 0.400** (0.203) 0.514*** (0.164) 0.065 (0.153) 0.374 (0.279)
≥15 0.219 (0.222) 0.246** (0.102) 0.438** (0.204) 0.676*** (0.174) 0.050 (0.154) 0.183 (0.277)

Long-term effect 0.289 (0.285) 0.265** (0.110) 0.366** (0.159) 0.655*** (0.203) 0.149 (0.180) 0.191 (0.276)

# Observations 45848 45720 44696 40377 36916 35088
# Municipalities 1042 1041 1023 939 839 816
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Municipal time trends No Yes Yes Yes Yes Yes

Note: The sample includes all non-urban municipalities within 15 km of an access. Standard
errors (in parentheses) are clustered at the district level. *** p < 0.01, ** p < 0.05, and * p < 0.10.
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The results align with our expectations. The comparative advantage of municipalities

having access before others leads to an increase in the number of firms compared to

those that are yet to receive access. This increase comes from the decrease in transporta-

tion costs resulting from the construction of new roads. The positive effects are also

consistent with the existing literature on the impact of road development on plants and

establishments. However, similarly to the literature, we are still blind to the ”growth

versus reorganization” problem when using the stock of firms. We contribute by uti-

lizing the panel structure of our dataset, which enables us to track firms over time and

distinguish between creations and relocations of firms.

6.1.2 Creation, death, and relocation of firms

To do so, we now turn to our ”flow” outcome variables. We estimate the same regres-

sions but using the number of newly created, dying, and relocating firms from and to

the treated municipalities. Table 1 also shows the cumulative effects for each outcome

variable. We present the results with our full specification, which includes municipality-

specific time trends. The complete tables with our two different specifications are in

Appendix C.1 Figure 4 visually presents the effects for all flow variables.

Column (3) shows the number of newly created firms in the treatment group. We find

a positive effect starting at period 0, and all subsequent periods show that the highway

construction induced a large increase in the number of firms created. Again, the increas-

ing trend slows down around period 6. The coefficients are also more unstable due to the

flow nature of the variable (while the number of firms is a stock). The long-term effect

is 75.59%. Note that the average number of yearly firm creations in the treatment group

across all periods is 1.46. The large effect in percentage also comes from the very few

creations in our treated sample in general.

We also observe an increase in the number of closures in the treatment municipalities,

as shown in column (4). In this case, we observe an effect before the reference year (in

period -8, which is binned), suggesting that the assumption of parallel trends might not

hold. The cumulative effect starts to increase after period 1. The effect fluctuates more

for the closure of firms, but again, the long-term effect shows a substantial increase in

the number of firm deaths (63.39%). The results in columns (5) and (6) are inconclusive.

The effects on the number of firms relocating in and out of the treated municipalities

are positive, but statistically insignificant and noisy. This is good news for our stock

estimates, as the new road in the treated municipalities does not lead to migration of

economic activity to those municipalities. Finding no effect on relocations reinforces our
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estimation in the baseline results, as this suggests that the Stable Unit Treatment Value

Assumption (SUTVA) is not a major threat to identification. More specifically, if firms

were moving from untreated (even not-yet-treated) to treated municipalities, then the

assumption would be violated. Here, the effect on the stock in treated municipalities

comes from the treatment to which they are assigned, not the treatments of others.

To sum up, the number of firms increases in municipalities that gain access earlier com-

pared to those that gain access later. The increase in the stock of firms results from an

increase in the creation of firms that exceeds the number of deaths. In brief, the develop-

ment of highways in Switzerland has induced growth rather than a simple reorganiza-

tion of the economy in the treated municipalities. We investigate the potential channels

behind these results in Section 7.2.

Figure 4: Cumulative effect j years before/after access (<15 km) - Details

7 Robustness Checks & Extensions

7.1 Robustness Checks

7.1.1 Variation of treatment and control groups

We start by simply running our main regressions using 10 km as the distance defining

the treatment group. As described before, this is too restrictive in our context (see Table

7). The results are almost identical, as shown in Table 21 in Appendix C.3 This is true for

all variables except for relocations. For those two, the coefficients change, but we still do

not find any conclusive results.
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In Table 2, we include rural non-connected municipalities in the control group. Instead

of having only treated municipalities in our sample, we also include municipalities that

have never been treated. More specifically, municipalities with a distance ranging from

15 km to 30 km from a highway access are also included in the control group. We find

close results. The number of firms accumulates from period 0 up to period 8 for specifi-

cations (1). Specification (2) has a similar trend compared to the results in the main anal-

ysis. There are two main differences overall. First, there is one positive and statistically

significant coefficient in period -2. Second, all coefficients are slightly larger. Including

municipalities that we considered non-treated increases the effects. The long-term effect

increased from 0.265 to 0.305 using those never-treated municipalities.

Interestingly, as shown in Appendix C.2 Table 14, adding only non-connected munic-

ipalities lying 15 to 20 km from the highways in the control group do not change the

coefficients compared to the main results. The long-term effects increase from 0.265 to

0.279, while the cumulative effect after 15 years increasing from 0.246 to 0.264. The in-

crease is also marginal when we add municipalities 15 to 25 km away from highways,

where we find a long-term effect of 0.287 and a cumulative effect after 15 periods of 0.273

(see 15, also in Appendix C.2).

Regarding the ”flow” variables, we observe more births and deaths when we add never-

treated municipalities to the control group. However, we still do not find any effects for

relocations. The coefficients are also comparable to those in Table 1. Interestingly, even

if statistically insignificant, we find a lower long-term effect for relocations in the treated

municipalities. On the contrary, we observe higher relocations out of the treated group,

which means that the larger increase in the stock of firms comes only from births. The

only way an increase in stock is possible when we observe fewer firms moving in and

more firms dying and relocating out is because the increase in firm creations surpasses

the other flow variables.
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Table 2: Cumulative effect j years before/after access (<15 km), including non-connected
municipalities (15 km to 30 km)

Number of Firms Births Deaths Relocations In Relocations Out
(1) (2) (3) (4) (5) (6)

≤8 -0.068 (0.085) 0.003 (0.037) 0.058 (0.244) 0.190 (0.122) -0.519*** (0.125) 0.291 (0.222)
-7 -0.080 (0.051) -0.058 (0.067) -0.008 (0.262) 0.011 (0.152) -0.371** (0.171) -0.038 (0.244)
-6 -0.064 (0.043) -0.015 (0.047) 0.300* (0.163) 0.078 (0.103) -0.301 (0.183) -0.120 (0.206)
-5 -0.052 (0.038) 0.003 (0.039) 0.109 (0.197) 0.128 (0.110) -0.020 (0.136) 0.047 (0.168)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.018 (0.011) 0.023 (0.014) 0.223 (0.155) 0.045 (0.161) -0.090 (0.146) 0.224 (0.186)
-2 0.032 (0.021) 0.046* (0.027) 0.164 (0.101) 0.439*** (0.127) -0.233 (0.144) 0.184 (0.234)
-1 0.037 (0.028) 0.056 (0.036) 0.215* (0.123) 0.166 (0.103) -0.202 (0.145) 0.200 (0.217)
+0 0.056* (0.033) 0.081* (0.044) 0.218** (0.107) 0.109 (0.111) 0.258 (0.231) 0.157 (0.224)
+1 0.083* (0.044) 0.113* (0.058) 0.321*** (0.123) 0.301** (0.139) -0.047 (0.147) -0.125 (0.231)
+2 0.098* (0.054) 0.145** (0.071) 0.376*** (0.109) 0.286** (0.121) -0.142 (0.123) -0.042 (0.247)
+3 0.116* (0.064) 0.170** (0.082) 0.476*** (0.137) 0.362*** (0.119) -0.255* (0.147) 0.290 (0.197)
+4 0.128* (0.069) 0.189** (0.089) 0.393*** (0.148) 0.673*** (0.250) -0.167 (0.119) 0.189 (0.241)
+5 0.135* (0.076) 0.210** (0.098) 0.307*** (0.116) 0.624* (0.332) -0.164 (0.153) 0.234 (0.308)
+6 0.153* (0.081) 0.233** (0.105) 0.446*** (0.162) 0.966*** (0.338) 0.011 (0.126) 0.445 (0.271)
+7 0.143* (0.073) 0.228** (0.095) 0.366* (0.207) 0.492** (0.217) -0.150 (0.164) 0.267 (0.227)
+8 0.142* (0.074) 0.233*** (0.090) 0.397* (0.225) 0.567** (0.226) -0.110 (0.152) 0.318 (0.205)
+9 0.126 (0.078) 0.223*** (0.086) 0.354 (0.217) 0.553*** (0.145) 0.044 (0.155) 0.244 (0.229)
+10 0.115 (0.084) 0.219*** (0.084) 0.352 (0.229) 0.451*** (0.138) -0.139 (0.140) 0.171 (0.219)
+11 0.117 (0.091) 0.227*** (0.088) 0.366 (0.232) 0.463*** (0.152) -0.169 (0.182) 0.083 (0.236)
+12 0.111 (0.097) 0.234** (0.093) 0.358 (0.239) 0.548*** (0.187) -0.050 (0.161) 0.088 (0.229)
+13 0.118 (0.098) 0.249** (0.098) 0.372* (0.213) 0.565*** (0.183) -0.050 (0.158) 0.289 (0.238)
+14 0.125 (0.103) 0.264** (0.106) 0.415* (0.227) 0.588*** (0.197) -0.007 (0.158) 0.421 (0.265)
≥15 0.087 (0.102) 0.292** (0.114) 0.439** (0.223) 0.747*** (0.211) -0.029 (0.163) 0.232 (0.260)

Long-term effect 0.142 (0.129) 0.305*** (0.118) 0.346** (0.166) 0.701*** (0.229) 0.089 (0.191) 0.252 (0.255)

# Observations 58916 58744 57351 51729 46244 44032
# Municipalities 1339 1337 1311 1203 1051 1024
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Municipal time trends No Yes Yes Yes Yes Yes

Note: All specifications include municipality and time fixed effects. The sample includes all non-
urban municipalities within 15 km of an access. Standard errors (in parentheses) are clustered at
the district level. ***p < 0.01, **p < 0.05, and *p < 0.10. We include rural municipalities with an
access between 15 km and 30 km in the control group.
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7.1.2 Exclusion of ”close-controls”

A key concern in evaluating the local effects of infrastructure is whether observed

changes in economic outcomes reflect net growth or reallocation of firms across space.

In our context, such reallocation could occur if municipalities without direct highway ac-

cess, but located near those with access, experience negative spillovers. If this were the

case, the observed positive effects of highways could partially reflect displacement rather

than pure growth. Moreover, this would constitute a violation of the SUTVA, which un-

derlies our empirical identification.

To investigate this possibility, we re-estimate our main analysis after excluding from the

control group municipalities that are geographically close to treated units but not-yet-

treated themselves (Debarsy & Le Gallo, 2025). Specifically, we exclude municipalities

that lie 5 km away from a treated municipality, but keep those further away. We refer to

those excluded municipalities as ”close-controls”. If negative spillovers were present, we

would expect the estimated treatment effects to increase when these close-controls are

dropped, since we would be removing negatively affected units from the control group.

However, we find that the estimated effects are remarkably stable as shown in Table 3.

Comparing to Table 1, excluding the close-controls not-yet-treated increases the cumula-

tive effect on the number of firms after 15 periods from 0.246 to 0.254. The long-term ef-

fects are quasi-identical. This suggests that the observed treatment effects are not driven

by negative effects on nearby untreated areas. Similarly, the results for the flow variables

remain comparable although we observe decrease in long-term births and deaths when

dropping close-controls. We run the same analysis including never-treated municipali-

ties as in the previous section, but excluding close-controls. Once again, we find small

variations compared to the results including close-controls, suggesting that there are no

spillovers issue with the neighboring untreated municipalities.

In sum, those different results provide indirect evidence that SUTVA holds in our setting,

and that the local effects of highways are not driven by negative effects in close-controls

nor firm relocations from neighboring areas, but rather by local growth.
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Table 3: Cumulative effect j years before/after access (<15 km), excluding municipalities
close to treated units (<5 km)

Number of Firms Births Deaths Relocations In Relocations Out
(1) (2) (3) (4) (5) (6)

≤8 -0.133 (0.165) 0.041 (0.059) -0.034 (0.291) 0.265* (0.151) -0.306 (0.213) 0.688** (0.302)
-7 -0.101 (0.082) -0.067 (0.099) -0.052 (0.296) -0.016 (0.235) -0.454 (0.284) 0.173 (0.293)
-6 -0.072 (0.070) 0.003 (0.070) 0.383** (0.188) 0.313** (0.138) -0.060 (0.217) 0.254 (0.268)
-5 -0.072 (0.057) 0.009 (0.056) 0.036 (0.217) 0.260* (0.147) 0.025 (0.213) 0.189 (0.270)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.013 (0.019) 0.010 (0.021) 0.227 (0.167) 0.047 (0.270) -0.125 (0.216) 0.415* (0.248)
-2 0.035 (0.037) 0.033 (0.034) 0.131* (0.079) 0.497*** (0.182) -0.301 (0.231) 0.362 (0.297)
-1 0.048 (0.050) 0.043 (0.045) 0.225** (0.109) 0.141 (0.173) -0.350* (0.184) 0.481* (0.252)
+0 0.020 (0.053) 0.071 (0.052) 0.213** (0.108) 0.115 (0.153) 0.163 (0.234) 0.274 (0.267)
+1 0.049 (0.065) 0.096 (0.066) 0.299** (0.124) 0.292 (0.188) -0.171 (0.208) -0.050 (0.270)
+2 0.062 (0.075) 0.121 (0.077) 0.381*** (0.104) 0.240 (0.167) -0.285 (0.190) 0.059 (0.267)
+3 0.082 (0.088) 0.141 (0.088) 0.467*** (0.116) 0.316** (0.160) -0.394* (0.215) 0.364 (0.250)
+4 0.098 (0.098) 0.156 (0.095) 0.400*** (0.146) 0.638** (0.255) -0.331* (0.196) 0.265 (0.271)
+5 0.107 (0.110) 0.176* (0.102) 0.321*** (0.110) 0.600* (0.334) -0.319 (0.208) 0.336 (0.339)
+6 0.127 (0.122) 0.194* (0.108) 0.455*** (0.139) 0.914*** (0.332) -0.156 (0.186) 0.494* (0.292)
+7 0.122 (0.131) 0.186* (0.099) 0.386** (0.188) 0.445* (0.245) -0.323 (0.220) 0.295 (0.260)
+8 0.123 (0.144) 0.184** (0.093) 0.418** (0.204) 0.510* (0.266) -0.275 (0.213) 0.365 (0.259)
+9 0.112 (0.157) 0.173** (0.088) 0.392* (0.203) 0.482** (0.196) -0.140 (0.223) 0.237 (0.284)
+10 0.109 (0.170) 0.168* (0.086) 0.400* (0.210) 0.372* (0.208) -0.312 (0.216) 0.156 (0.286)
+11 0.117 (0.180) 0.176** (0.089) 0.413** (0.210) 0.382* (0.221) -0.351 (0.237) 0.046 (0.306)
+12 0.120 (0.192) 0.185** (0.094) 0.428** (0.217) 0.488** (0.228) -0.218 (0.221) 0.028 (0.299)
+13 0.135 (0.200) 0.202** (0.101) 0.452** (0.192) 0.505** (0.228) -0.231 (0.217) 0.207 (0.314)
+14 0.150 (0.212) 0.219** (0.108) 0.495** (0.204) 0.527** (0.242) -0.180 (0.213) 0.334 (0.348)
≥15 0.172 (0.240) 0.254** (0.121) 0.548*** (0.201) 0.680*** (0.255) -0.206 (0.223) 0.099 (0.357)

Long-term effect 0.258 (0.325) 0.268* (0.142) 0.443*** (0.162) 0.558* (0.293) -0.143 (0.241) -0.040 (0.438)

# Observations 42702 42559 41772 37237 34320 32345
# Municipalities 1041 1039 1010 921 825 794
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Municipal time trends No Yes Yes Yes Yes Yes

Note: All specifications include municipality and time fixed effects. The sample includes all non-
urban municipalities within 15 km of an access. We exclude control municipalities located within
5 km from treated municipalities. Standard errors (in parentheses) are clustered at the district
level. ***p < 0.01, **p < 0.05, and *p < 0.10.
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7.1.3 Heterogeneous Difference-in-Differences (Wooldridge, 2021, 2023)

We now turn to the results obtained after allowing the treatment effects to differ across

cohort and time. Given the data requirements, we are only able to replicate the regres-

sions that include municipalities located between 15 km and 30 km away from highway

accesses. Therefore, we need to compare the results with those obtained in Table 2, spec-

ification (1). The results for the stock of firms are of comparable magnitude, as shown

in Table 4. This suggests that heterogeneity does not play a major role in our results in

Section 6.1 and our setting.

When using our flow variables, we have to compare the results to Table 13 in Ap-

pendix C.1. We did not find any effect on the creation of firms in the standard stag-

gered difference-in-differences framework with time and municipality fixed effects. The

ETWFE regression finds a positive effect on the creation of firms in the years following

highway construction. The increase lasts until 6 years after the road access opened. We

encounter into statistical power issues again when estimating the effects on the death of

firms. However, if we look at the coefficients only, we do find similar trends and positive

values as well. Columns (4) and (5) are noisy as usual, but it seems that some relocations

outside of the treated municipalities occur when allowing for heterogeneity across time

and cohorts.

7.1.4 Estimation without single-year firms

Given that we constructed the panel data based on cross-sectional data, the digitalization

of firm names, and a fuzzy matching algorithm, we may have unmatched observations

that should have been regrouped with others. In reality, we can expect most of the newly

created firms to exist more than one year. Thus, we want to rule out the possibility that

these unmatched cases drive our results. To do so, we run the same regressions on a

subsample excluding them. The results are comparable to the ones in the full sample as

highlighted in Tables 1. We do find smaller coefficients and long-term effects, but the

patterns remain similar. The single-year firms are not driving the results.

7.1.5 Net Birth estimation

As a further robustness check, we create a ”net birth” variable, which is calculated using

the current number of created firms from which we subtract the deaths from the previous

period. This is a way to correct the potential inflation of the number of creations in cases

where false negatives remain in the panel. If we missed some correct matches, we will

have an additional death and birth each. We attempt to solve this issue with this corrected
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Table 4: Cumulative effect j years before/after access (<15 km), including non-connected
municipalities (15 km to 30 km) - ETWFE

Number of Firms Birth Death Relocation In Relocation Out
(1) (2) (3) (4) (5)

-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.027 (0.019) 0.004 (0.066) 0.448 (.) -0,029 (0.335) 0.096 (0.257)
-2 0.037* (0.022) 0.042 (0.063) 0.547 (.) 0.036 (0.201) 0.319 (0.234)
-1 0.045* (0.025) 0.048 (0.065) 0.069 (.) 0.215 (0.238) 0.282 (0.206)
0 0.067** (0.028) 0.087 (0.055) 0.211 (.) 0.335* (0.175) 0.184 (0.230)
+1 0.091*** (0.031) 0.199*** (0.067) 0.218 (.) 0.414** (0.164) 0.150 (0.188)
+2 0.106*** (0.035) 0.121** (0.061) 0.133 (.) 0.305 (0.187) 0.146 (0.216)
+3 0.123*** (0.039) 0.172*** (0.064) 0.194 (.) -0.080 (0.180) 0.373** (0.185)
+4 0.136*** (0.041) 0.185** (0.075) 0.642 (.) 0.113 (0.174) 0.289** (0.147)
+5 0.139*** (0.044) 0.109 (0.070) 0.226 (.) 0.232 (0.167) 0.044 (0.287)
+6 0.152*** (0.047) 0.132* (0.076) 0.726 (.) 0.129 (0.204) 0.299 (0.239)
+7 0.146*** (0.050) 0.071 (0.076) 0.552 (.) -0.116 (0.239) 0.209 (0.331)
+8 0.150*** (0.055) 0.106 (0.085) 0.248 (.) -0.046 (0.202) 0.350* (0.186)
+9 0.142** (0.059) 0.131 (0.081) 0.349 (.) 0.188 (0.171) 0.426** (0.179)
+10 0.137** (0.062) 0.017 (0.090) 0.550 (.) 0.141 (0.176) 0.380** (0.155)
+11 0.135** (0.066) 0.072 (0.101) 0.333 (.) -0.212 (0.271) 0.290** (0.136)
+12 0.123* (0.070) 0.076 (0.102) 0.575 (.) -0.140 (0.242) 0.146 (0.156)
+13 0.120 (0.073) 0.025 (0.105) 0.509 (.) 0.121 (0.189) 0.322* (0.172)
+14 0.125* (0.076) 0.088 (0.111) 0.442 (.) 0.258* (0.155) 0.481** (0.199)
≥15 0.138 (0.105) 0.109 (0.146) 0.685 (.) 0.119 (0.210) 0.300 (0.219)

Observations 51788 50802 51763 37960 35183
Municipalities 1177 1157 1223 922 894

Note: All specifications include municipality and time fixed effects. The treatment group in-
cludes all non-urban municipalities within 15 km of an access. The control group includes not-
yet-treated and never-treated observations (15 km to 30 km of an access). Standard errors (in
parentheses) are clustered at the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.
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Table 5: Cumulative effect j years before/after access (<15 km) - w/o one-year firms

Number of Firms Births Deaths Relocations In Relocations Out
(1) (2) (3) (4) (5) (6)

≤8 -0.119 (0.146) 0.030 (0.038) -0.037 (0.225) 0.269 (0.173) -0.566*** (0.144) 0.328 (0.224)
-7 -0.089 (0.064) -0.050 (0.061) -0.066 (0.223) 0.082 (0.157) -0.378** (0.175) -0.021 (0.241)
-6 -0.069 (0.053) -0.011 (0.044) 0.226 (0.143) 0.101 (0.134) -0.319* (0.187) -0.076 (0.207)
-5 -0.055 (0.041) -0.000 (0.036) 0.006 (0.169) 0.079 (0.125) -0.045 (0.134) 0.057 (0.168)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.020 (0.014) 0.018 (0.014) 0.111 (0.129) -0.024 (0.215) -0.120 (0.149) 0.251 (0.189)
-2 0.037 (0.029) 0.035 (0.024) 0.046 (0.090) 0.444*** (0.132) -0.227 (0.142) 0.175 (0.228)
-1 0.047 (0.039) 0.040 (0.032) 0.082 (0.127) 0.121 (0.156) -0.232 (0.146) 0.183 (0.221)
+0 0.068 (0.048) 0.060 (0.040) 0.129 (0.079) 0.018 (0.169) 0.269 (0.231) 0.171 (0.225)
+1 0.098 (0.063) 0.087* (0.053) 0.213* (0.109) 0.250 (0.162) -0.044 (0.156) -0.164 (0.214)
+2 0.116 (0.077) 0.113* (0.064) 0.214** (0.104) 0.138 (0.164) -0.156 (0.127) -0.050 (0.215)
+3 0.137 (0.090) 0.134* (0.074) 0.381*** (0.112) 0.269** (0.136) -0.243 (0.149) 0.291 (0.199)
+4 0.147 (0.097) 0.144* (0.076) 0.231* (0.135) 0.500** (0.239) -0.188 (0.124) 0.133 (0.239)
+5 0.152 (0.107) 0.156** (0.079) 0.137 (0.132) 0.314 (0.251) -0.160 (0.151) 0.164 (0.262)
+6 0.166 (0.117) 0.168** (0.081) 0.198 (0.157) 0.748** (0.297) 0.017 (0.118) 0.418 (0.277)
+7 0.168 (0.125) 0.167** (0.073) 0.213 (0.149) 0.344* (0.185) -0.152 (0.166) 0.132 (0.232)
+8 0.176 (0.137) 0.172** (0.070) 0.302 (0.200) 0.502** (0.230) -0.062 (0.153) 0.310 (0.209)
+9 0.169 (0.148) 0.165** (0.069) 0.237 (0.185) 0.418*** (0.131) 0.049 (0.151) 0.162 (0.234)
+10 0.168 (0.158) 0.163** (0.070) 0.220 (0.173) 0.338* (0.182) -0.121 (0.139) 0.066 (0.230)
+11 0.173 (0.168) 0.169** (0.073) 0.263 (0.195) 0.322* (0.181) -0.142 (0.177) 0.033 (0.231)
+12 0.173 (0.180) 0.175** (0.079) 0.251 (0.207) 0.376** (0.177) -0.001 (0.151) 0.001 (0.237)
+13 0.185 (0.188) 0.189** (0.083) 0.271 (0.180) 0.436*** (0.159) -0.019 (0.155) 0.193 (0.248)
+14 0.197 (0.198) 0.203** (0.090) 0.255 (0.177) 0.391** (0.168) 0.002 (0.146) 0.314 (0.277)
≥15 0.214 (0.221) 0.236** (0.101) 0.349* (0.197) 0.631*** (0.178) 0.021 (0.152) 0.139 (0.274)

Long-term effect 0.282 (0.284) 0.253** (0.108) 0.289* (0.155) 0.607*** (0.193) 0.129 (0.182) 0.166 (0.274)

# Observations 45672 45671 43391 39560 36916 35088
# Municipalities 1038 1038 1014 920 839 816
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Municipal time trends No Yes Yes Yes Yes Yes

Note: All specifications include municipality and time fixed effects. The sample includes all non-
urban municipalities within 15 km of an access. Standard errors (in parentheses) are clustered at
the district level. ***p < 0.01, **p < 0.05, and *p < 0.10. We exclude observations appearing only
in one period before disappearing.
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outcome variable. The results differ in terms of the coefficient, but the overall trend is

very similar. The effects differ in periods 5 to 7 and 13 to 14. We find an effect that was

not present in period 9. Potential false negatives in our matching procedure do not drive

our main results. Note that, using our ”net birth” variable, we might have corrected for

successive deaths and births that are perfectly right.

Table 6: Cumulative effect j years before/after access (<15 km) - Net Birth

Net Birth
(1) (2)

≤8 -0.547* (0.328) -0.023 (0.349)
-7 -0.351 (0.232) 0.021 (0.373)
-6 -0.385 (0.254) 0.353 (0.236)
-5 -0.387* (0.214) 0.145 (0.280)
-4 0.000 (.) 0.000 (.)
-3 -0.386* (0.232) 0.234 (0.194)
-2 -0.357*** (0.115) 0.155 (0.155)
-1 -0.248* (0.128) 0.230 (0.169)
+0 -0.227 (0.146) 0.300** (0.151)
+1 -0.170* (0.102) 0.387** (0.191)
+2 -0.149 (0.161) 0.491*** (0.175)
+3 -0.053 (0.230) 0.616*** (0.207)
+4 -0.096 (0.108) 0.552** (0.224)
+5 -0.352*** (0.109) 0.288 (0.265)
+6 -0.432** (0.168) 0.309 (0.302)
+7 -0.129 (0.150) 0.519 (0.343)
+8 -0.059 (0.174) 0.593* (0.360)
+9 -0.267* (0.136) 0.478* (0.283)
+10 -0.176 (0.144) 0.553 (0.338)
+11 -0.147 (0.169) 0.579 (0.393)
+12 -0.289** (0.143) 0.481 (0.329)
+13 -0.196 (0.152) 0.567 (0.359)
+14 -0.106 (0.188) 0.684 (0.421)
≥15 -0.173 (0.171) 0.690* (0.397)

Long-term effect 0.061 (0.227) 0.536* (0.324)

# Observations 45056 44624
# Municipalities 1024 1022
Year FE Yes Yes
Municipality FE Yes Yes
Municipal time trends No Yes

Note: All specifications include municipality and time fixed effects. The sample includes all non-
urban municipalities within 15 km of an access. Standard errors (in parentheses) are clustered at
the district level. ***p < 0.01, **p < 0.05, and *p < 0.10. We exclude observations appearing only
in one period before disappearing.
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7.1.6 Placebos - Randomization of treatment timing

As a final robustness check, we conducted placebo tests in which we randomized the

treatment date for municipalities within 15 km of an access. Regarding the stock, we use

specification (2) of our baseline results and randomize treatment timing 1000 times. The

dependent variable is the number of firms at the municipal level. The red line shows the

long-term coefficient found in Table 1 specification (2). Both dashed lines show the coef-

ficients for which there is statistical significance at the 5% level. As Figure 5 shows, the

placebo coefficients are around four times smaller compared to our estimated coefficient.

We proceed similarly with the flow variables for which we found an effect: the births

and deaths of firms. We randomized treatment date 500 times in this case, due to the

computational duration. The resulting figures are in Appendix C.5. They show that,

again, the long-term effect when using the real treatment timing is way larger than all

the randomized treatments. The placebo tests suggest that our results are not the result

of chance.

Figure 5: The long-term effect on the number of firms - Placebo tests

Note: Resulting histogram from our placebo tests where we randomized the treatment 1000 times. We use
the same regressions as in our main analysis, focusing on the long-term effects. The dotted vertical lines

show the 95% confidence interval. The vertical axis shows the share of long-term effects falling into a
certain range. The red line is the long-term effect on the number of firms from Table 1, specification (2).
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7.2 Extensions

7.2.1 Distance to access, to urban center, and interactions

First, we show that the effects are spatially limited and decay as the distance to the access

increases. In terms of the stock of firms, Table 7 suggests that the most attractive distance

is between 5 km and 10 km from a highway entry, with 10 km to 15 km also attracting

firms. The distance ranging from 0 to 5 km does attract firms, but we do not find any sta-

tistically significant effect. The positive effect lasts only up to 15 km. More interestingly,

column (2) shows that the impact on firm creation is positive in all distance bands, except

between 0 and 5 km from the access. Column (3) highlights the large increase in the death

of firms concentrated near the highways, especially in the 5 to 10 km distance band. As

expected, we do not find any results when looking at the movements of existing firms.

Table 7: Heterogeneity - Distance to access

Stock Births Deaths Relocation In Relocation Out
(1) (2) (3) (4) (5)

Long-term effect (0-5 km) 0.222 (0.212) 0.295 (0.306) 0.614 (0.396) -0.763 (0.665) -0.103 (0.582)
Long-term effect (5-10 km) 0.386** (0.173) 0.737*** (0.185) 1.052*** (0.317) -0.303 (0.317) -0.212 (0.515)
Long-term effect (10-15 km) 0.220* (0.131) 0.532*** (0.148) 0.210 (0.262) 0.084 (0.290) 0.119 (0.383)
Long-term effect (15-20 km) 0.049 (0.144) 0.458*** (0.169) -0.102 (0.308) -0.399 (0.253) -0.486 (0.382)

# Observations 53332 51982 46913 42636 40635
# Municipalities 1214 1189 1091 969 945

Note: Include municipality fixed effects, time fixed effects, and municipal time trends. The sam-
ple includes all non-urban municipalities within 15 km of an access. Standard errors (in paren-
theses) are clustered at the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.

Next, we investigate the channels behind the increase in both births and deaths of firms.

To do so, we interact our access variables with a dummy variable indicating if the treated

municipality is less than 20 km away from an urban center. Table 8 shows that the in-

crease in the number of firms is driven by the municipalities distant from the cities. This

is confirmed by the results in columns (2) and (3). The creation of firms also occurs in mu-

nicipalities located more than 20 km away from the urban centers. We do not observe any

effect within a distance of 20 km, suggesting that firms tend to avoid locating themselves

near urban centers when they are established. Regarding deaths, they are happening in

both cases. The coefficient is larger closer to urban centers.

Those results are in line with the core-periphery theory, which predicts that economic

activities will be concentrated in central locations as remote places become connected to

centers. Highways provide a competitive advantage to rural municipalities with access

compared to those without access. At the same time, high-speed roads reduce commut-

ing time between large cities and reduce transportation costs in cities. Decreasing trans-
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portation costs expand the market reach of firms in cities, which are usually more pro-

ductive. Firms located further away now face competition from those in the city centers.

Table 8 suggests that firms close to the centers are dying way more, while no firms are

getting created in those areas. For municipalities more than 20 km away from the centers,

we observe both an increase in births and deaths. Deaths can result from both increased

local competition and competition from city centers. The smaller coefficient suggests that

the effect of competing with central firms is weaker the further municipalities are from

cities.

We also interact our access variables with a variable indicating if the municipality has a

railway station. The increase in the number of firms is larger in municipalities without a

railway station. We find a positive effect in municipalities with railway stations, although

it is not statistical significance. This is surprising, as we could have expected firms to

position themselves to benefit from both the road and rail networks.

When we look at the flows behind this stock effect, we can see that the effects on the

creation of firms are larger in municipalities with a train station. Again, we do find a

positive but statistically insignificant effect in municipalities without any railway station.

Regarding deaths, we have the opposite result. Firms are closing more often in munici-

palities without a train station. This puzzling combination can only be explained by the

difference in the initial levels of variables in each case.

Table 8: Heterogeneity - Presence of railways & Distance to urban centers

Stock Births Deaths Relocation In Relocation Out
(1) (2) (3) (4) (5)

Long-term effect

without railway station 0.335*** (0.094) 0.271 (0.239) 1.091*** (0.244) 0.337 (0.384) 0.213 (0.434)
with railway station 0.180 (0.132) 0.380* (0.203) 0.360 (0.278) -0.019 (0.254) 0.170 (0.276)

Long-term effect

distance < 20 km -0.013 (0.099) 0.049 (0.178) 0.662** (0.328) -0.205 (0.198) -0.344 (0.415)
distance ≥ 20 km 0.295*** (0.105) 0.352* (0.197) 0.285* (0.161) 0.334 (0.223) 0.269 (0.200)

# Observations 45720 44698 40377 36916 34648
# Municipalities 1041 1023 939 839 816

Note: Include municipality fixed effects, time fixed effects, and municipal time trends. The sam-
ple includes all non-urban municipalities within 15 km of an access. Standard errors (in paren-
theses) are clustered at the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.

7.2.2 Size of firms and distribution by size

In this section, we investigate the heterogeneity of the effects depending on the size of the

firms. We use the number of directors sitting on the board of directors and the nominal

33



capital as proxies for firms’ size. Our results seem to be driven by relatively small firms.

When we observe the effects depending on the nominal capital percentiles, as measured

in the national capital size distribution, we find effects in the smaller firms. We find large

increases in the number of firms in the bottom 50th percentile, as well as in the 50-75th

percentiles. We do not find any effects in the different groups we formed within the top

25% of the nominal capital distribution.

When we use the size of the board of directors, we also find that the increasing number

of firms is driven by small-sized companies, as measured by board size. We find results

suggesting positive long-term effects for the firm with one, two, and three board mem-

bers. The number of firms with larger boards is not affected by the opening of highway

access. However, the results are far less conclusive given the unstable dynamic effects we

measure.

Table 9: Cumulative effect on the number of firms in the bottom 50th, 50th-75th, 75th-
90th, 90th, 90th-99th, and 99th percentile of national capital size distribution j years be-
fore/after access (<15 km)

(1) (2) (3) (4) (5) (6)
Bottom 50th 50-75th 75-90th Top 10% 90-99th Top 1%

≤-8 0.044 (0.069) -0.078 (0.050) 0.048 (0.044) -0.033 (0.066) -0.072 (0.068) 0.573** (0.292)
-7 -0.121 (0.106) -0.103* (0.056) 0.026 (0.048) -0.005 (0.042) -0.028 (0.042) 0.317* (0.173)
-6 -0.098 (0.060) -0.013 (0.034) 0.006 (0.031) -0.025 (0.036) -0.045 (0.036) 0.140 (0.154)
-5 -0.060 (0.057) -0.021 (0.035) 0.012 (0.030) 0.016 (0.032) 0.001 (0.032) 0.154 (0.161)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.014 (0.030) 0.040 (0.034) -0.013 (0.026) -0.034 (0.027) -0.042 (0.028) -0.093 (0.244)
-2 0.024 (0.048) 0.012 (0.027) 0.011 (0.036) -0.016 (0.028) -0.019 (0.028) -0.088 (0.168)
-1 0.008 (0.054) 0.035 (0.034) 0.026 (0.038) -0.049 (0.033) -0.061* (0.031) 0.048 (0.170)
+0 0.056 (0.072) 0.028 (0.033) 0.052 (0.033) -0.063* (0.037) -0.076** (0.037) 0.069 (0.195)
+1 0.017 (0.052) 0.026 (0.044) -0.012 (0.034) -0.046 (0.043) -0.052 (0.046) -0.097 (0.222)
+2 0.077 (0.062) 0.090** (0.042) 0.006 (0.038) -0.065 (0.047) -0.069 (0.047) -0.122 (0.235)
+3 0.259* (0.138) 0.134** (0.055) 0.043 (0.042) -0.042 (0.050) -0.057 (0.048) -0.028 (0.243)
+4 0.087 (0.062) 0.103* (0.056) 0.018 (0.049) -0.042 (0.057) -0.057 (0.057) -0.030 (0.268)
+5 0.109 (0.069) 0.081 (0.059) 0.018 (0.048) -0.048 (0.058) -0.056 (0.059) -0.116 (0.291)
+6 0.350** (0.175) 0.122* (0.067) 0.029 (0.054) -0.022 (0.060) -0.031 (0.061) -0.163 (0.298)
+7 0.164** (0.080) 0.079 (0.073) 0.019 (0.059) 0.028 (0.069) 0.014 (0.070) -0.066 (0.318)
+8 0.201** (0.082) 0.126 (0.085) 0.014 (0.060) 0.024 (0.067) 0.025 (0.069) -0.306 (0.325)
+9 0.144 (0.088) 0.110 (0.076) 0.052 (0.066) 0.025 (0.071) 0.019 (0.071) -0.222 (0.365)
+10 0.225** (0.096) 0.128 (0.080) 0.035 (0.073) 0.038 (0.075) 0.038 (0.076) -0.336 (0.351)
+11 0.229** (0.090) 0.155* (0.087) 0.041 (0.067) 0.048 (0.086) 0.038 (0.084) -0.188 (0.359)
+12 0.208** (0.096) 0.139* (0.083) 0.056 (0.072) 0.028 (0.082) 0.022 (0.083) -0.254 (0.398)
+13 0.236** (0.100) 0.165* (0.085) 0.073 (0.078) 0.016 (0.083) 0.009 (0.083) -0.280 (0.418)
+14 0.242** (0.102) 0.175** (0.089) 0.080 (0.079) 0.041 (0.087) 0.038 (0.087) -0.304 (0.413)
≥+15 0.292** (0.122) 0.238** (0.104) 0.047 (0.083) 0.103 (0.098) 0.103 (0.096) -0.335 (0.465)

Long-term effect 0.362*** (0.135) 0.255*** (0.097) 0.045 (0.084) 0.099 (0.101) 0.105 (0.099) -0.315 (0.431)

# Observations 34403 30254 24577 19695 19185 5542
# Municipalities 1013 890 723 582 567 163
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Municipal time trends Yes Yes Yes Yes Yes Yes

Note: All specifications include municipality and time fixed effects. The sample includes all non-
urban municipalities within 15 km of an access. Standard errors (in parentheses) are clustered at
the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.
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Table 10: Cumulative effect on the number of firms with different board sizes j years
before/after access (<15 km)

(1) (2) (3) (4) (5) (6)
1 board 2 board 3 board 4 board 5 board 6+ board
member members members members members members

≤-8 -0.015 (0.047) 0.026 (0.073) 0.053 (0.066) 0.024 (0.115) -0.164 (0.117) -0.046 (0.119)
-7 -0.157 (0.096) -0.048 (0.080) 0.004 (0.040) 0.002 (0.100) -0.043 (0.101) -0.020 (0.088)
-6 -0.096* (0.057) -0.001 (0.059) 0.039 (0.039) 0.063 (0.070) -0.120 (0.084) 0.029 (0.069)
-5 -0.054 (0.054) 0.019 (0.052) -0.013 (0.033) -0.010 (0.049) -0.021 (0.073) -0.029 (0.050)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.009 (0.034) 0.077 (0.049) -0.012 (0.038) 0.007 (0.053) -0.015 (0.077) 0.006 (0.075)
-2 0.005 (0.040) 0.027 (0.035) 0.050 (0.044) -0.040 (0.070) 0.034 (0.089) -0.048 (0.080)
-1 -0.021 (0.048) 0.056 (0.045) 0.036 (0.044) -0.073 (0.087) 0.063 (0.091) -0.030 (0.079)
+0 0.004 (0.057) 0.067 (0.072) 0.056 (0.046) 0.014 (0.080) -0.032 (0.104) -0.005 (0.080)
+1 -0.036 (0.046) 0.023 (0.050) 0.059 (0.054) -0.032 (0.083) 0.004 (0.110) -0.051 (0.091)
+2 0.044 (0.053) 0.052 (0.053) 0.052 (0.056) 0.048 (0.076) 0.022 (0.121) -0.066 (0.094)
+3 0.234* (0.125) 0.171* (0.090) 0.067 (0.064) -0.018 (0.091) 0.048 (0.123) -0.148 (0.107)
+4 0.032 (0.060) 0.072 (0.076) 0.097 (0.066) 0.032 (0.097) 0.026 (0.130) -0.097 (0.111)
+5 0.041 (0.062) 0.079 (0.067) 0.085 (0.076) 0.024 (0.105) 0.065 (0.119) -0.133 (0.122)
+6 0.317* (0.171) 0.159 (0.103) 0.093 (0.071) 0.006 (0.112) 0.083 (0.126) -0.171 (0.133)
+7 0.083 (0.074) 0.095 (0.097) 0.132 (0.082) 0.001 (0.116) 0.040 (0.128) -0.104 (0.155)
+8 0.114 (0.079) 0.122 (0.103) 0.158* (0.081) 0.008 (0.119) 0.088 (0.133) -0.041 (0.142)
+9 0.052 (0.084) 0.119 (0.097) 0.118 (0.081) 0.052 (0.125) 0.063 (0.151) 0.054 (0.143)
+10 0.117 (0.092) 0.160 (0.104) 0.149* (0.086) 0.056 (0.123) 0.088 (0.159) -0.012 (0.146)
+11 0.112 (0.082) 0.230* (0.137) 0.141 (0.091) 0.081 (0.125) 0.050 (0.165) -0.013 (0.153)
+12 0.125 (0.088) 0.150 (0.109) 0.137 (0.093) 0.039 (0.135) 0.083 (0.174) -0.066 (0.164)
+13 0.144 (0.091) 0.172 (0.111) 0.116 (0.093) 0.023 (0.142) 0.112 (0.174) -0.031 (0.172)
+14 0.143 (0.095) 0.183 (0.116) 0.141 (0.092) -0.034 (0.148) 0.184 (0.171) -0.029 (0.168)
≥+15 0.201* (0.122) 0.213 (0.138) 0.174* (0.100) 0.031 (0.161) 0.192 (0.178) -0.094 (0.185)

Long-term effect 0.265** (0.119) 0.219* (0.126) 0.174* (0.094) 0.021 (0.160) 0.210 (0.187) -0.098 (0.189)

# Observations 33312 32291 31009 24596 20450 15991
# Municipalities 981 950 913 726 603 471
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Municipal time trends Yes Yes Yes Yes Yes Yes

Note: All specifications include municipality and time fixed effects. The sample includes all non-
urban municipalities within 15 km of an access. Standard errors (in parentheses) are clustered at
the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.
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8 Conclusion

This paper presents new evidence on the impact of large-scale transportation infras-

tructure on firm dynamics at the local level. Exploiting the staggered development of

Switzerland’s national highway network and using a novel historical panel covering all

limited companies from 1960 to 2003, we find that access to the highway network signif-

icantly increases the number of firms in treated municipalities. This effect persists over

time and is driven by higher firm entry and exit rates, rather than by the relocation of

existing firms.

Our findings reveal that highway access generates a significant and persistent increase

in the number of firms in treated municipalities. This effect is primarily driven by an

increase in firm creations, which more than offsets the observed increase in firm exits.

In contrast, we find no conclusive evidence that highway access leads to a systematic

relocation of existing firms.

Through a series of robustness checks and extensions, we can strengthen our findings and

provide a more comprehensive explanation for the simultaneous observation of more

births and deaths. Firstly, we show that the effects are coming mostly from small-sized

firms, in terms of both nominal capital and size of the board of directors. Secondly, the

distance between treated municipalities and city centers plays a role in firm dynamics.

The increase in the number of firms comes from municipalities located more than 20

km away from cities. Firms in municipalities within 20 km suffer from an increase in

competition, leading to a larger increase in deaths. At the same time, firms tend to avoid

establishing themselves near urban centers. Finally, we find results suggesting that firms

contribute to urban sprawl.

We obtain similar results when we run the analysis excluding firms that existed for only

one year. Correcting for potential false matches in the panel construction (using net births

instead of births) does not change the results either. The results are also comparable when

using 10 km as our treatment definition. Finally, our placebo tests show that our long-

term effects are way larger than when we randomize treatment timing.

These results suggest that improved market accessibility fosters net economic growth

rather than merely redistributing existing activity across space. Even in a country with

extensive existing rail networks and a well-developed road network, reductions in trans-

portation costs can lead to large and durable changes in firm dynamics in newly con-

nected areas. While our focus is on Switzerland, the findings carry broader implications

for developed countries considering infrastructure expansions or improvements.
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Appendix

A Documents & Data preparation

A.1 Raw Data & Panel Construction

We have digitalized all existing editions of the “Verzeichnis der Verwaltungsräte Schweiz-

erischer Aktiengesellschaften / Répertoire des administrateurs des sociétés anonymes suisses”

published between 1934 and 2003. One example can be found in Figure 6 below. These

collections are centered around individual directors. They are based on the 27 commer-

cial registries and list every person who holds a mandate on the board of directors of a

limited company (AG) in a specific year, including information on their name, address,

function on the board, firm name, firm location, and nominal capital. We have scanned

these collections and collaborated with Sugarcube Sàrl (specializing in the digitalization

of complex documents) to establish a structured database. The raw database contains

around 4.6 million individual and 4.2 million firm entries. The dataset comprises yearly

cross-sections for the years 1934, 1943, 1956, 1960, 1962-1966, 1969, 1972, 1975, and 1979-

2003. From this extensive data, we can aggregate the number of firms at the municipal

level and characterize the local firm structure through size indicators, such as nominal

capital or the number of directors.

As the structure of the board directories focuses on individuals, firm information is not

unique. Several individuals can sit on a board. Thus, we can observe multiple entries for

the same firm in a specific year. Therefore, we need to deduplicate and connect firm en-

tries: i) identify unique firms in any given year (given potential OCR errors and reporting

differences in the original publications), deduplicate and consolidate on an annual basis,

and ii) identify and link unique firms over the yearly cross-sections. To achieve this, we

employed a matching approach implemented in sequences. We start by standardizing the

firm names. This allows us to find new perfect matches within municipalities. Although

Sugarcube Sàrl already merged the firms with the same name in the data they provided

us, we might have new exact matches due to the standardization of characters and spe-

cific terms. We restrict the matching within municipalities, as the regulations of the Swiss

Commercial Registry do not allow two firms to have the same name in Switzerland. We

then allow for different firm names to be matched together (using a fuzzy matching al-

gorithm).

We rely on the Stata “strgroup” command to evaluate if two firm names are comparable

enough to match them. We start with a threshold of 10% and re-implement the algorithm
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using a 20% threshold. The lower the threshold, the more comparable the matched obser-

vations. The Stata “strgroup” command matches strings based on their Levenshtein edit

distance. Every step is manually evaluated by two student assistants. They reviewed

at all the resulting matches and determined whether they were correctly matched or not.

Based on this information, we can measure the number of firms and distinguish their size

(in terms of nominal capital and the number of directors) at the municipal level.

Moreover, we can also establish changes in firm size and relocation decisions at the firm

level. This provides the possibility of establishing measures of firm sorting and concen-

tration or dispersion at the municipal as well as varying regional levels (flexible aggre-

gation of municipal information). This, however, requires clean panel structures in our

firm data. We rely on what we call the “flow approach”. It consists in cutting the tasks in

several smaller steps that solve part of the panel construction issues.

We first identify the cases where we are highly confident that the firm is the same across

multiple periods. To do so, we create subsamples of successive years (1934 and 1943, 1943

and 1960, 1960 and 1962, etc.). Within those subsamples, we start by matching firms with

the same name and limit the options to firms in the same municipality. If observations

have the same company names and are in the same municipality, they receive the same

panel ID. We apply the same matching procedure to all pairs of periods. We now regroup

all the different subsamples together and attribute the same panel ID in a cascade. If an

observation A in 1934 is matched with an observation B in 1943, which is also matched

with an observation C in 1960, then we must match A and C.

As those series are very strictly built, we do not require manual examination of the

matches. We are confident that the observations that are not the first or last appearance

in a group are correctly matched and will no longer be helpful. Thus, we separate them

from the next matching steps. Only the observations at the end or the start of each series

can be further matched (not starting in 1934 or ending in 2003, our first and last periods,

respectively).

We then proceed similarly, allowing the company names to differ by 10% and still be

matched (within municipalities). We run the matching procedure on the subsample of

first and last observations within a panel ID (as the middle observations come from per-

fect matches) to extend the existing series. We refer to the observations in this subsample

as the ”potential matches”. Single observations, those that have not been matched yet, are

also included. The subsample size allows us to run the matching procedure over all peri-

ods directly. Our two assistants evaluated the resulting subsample of matches. We then
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increase the threshold to 20% and we manually evaluate the resulting matches. After this

second step, we now have a panel of firms with an ID for non-moving firms over time

(as we restricted the matching within municipalities). Every new step reduces the sub-

sample of potential matches thanks to the extension of our existing panel IDs (or when

we link to existing IDs together).

Next, we have to allow for matching across municipalities. When we drop the within-

municipality restriction, we encounter computational issues. Each observation has to

be compared to all the others in the subsample of potential matches. We attempted to

implement the matching using brute force on our servers, but they crashed due to the size

of the task. We turned again to a ”flow approach” where we start with stricter matching

restrictions to reduce the ”potential matches”. Again, we create subsamples of successive

years (1934 and 1943, 1943 and 1960, 1960 and 1962, etc.), and run the matching algorithm

without geographical restriction. As usual, we start by regrouping observations with the

same firm names across successive years using the ”potential matches”. Again, we then

increase the matching thresholds to 10% and 20%. Each additional step reduced the size

of the potential matches subsample and improved the attribution of our panel IDs.

The matching algorithm we chose measures the distance based on character comparisons.

This is why, in our last round of matching, we implemented a token-based matching

algorithm using the Stata command ”matchit”. Token-based algorithms are performing

way better when the orders of words are switched. It was not an issue in cross-sections,

but it seems that the order in which different parts of similar firm names are written can

change across periods. We had to run the matching over successive periods again. Every

resulting matched sample was evaluated manually.

The final firm-level panel is composed of :

• 4 million individual observations

• Around 430k distinct AGs, which are limited companies and stock corporations,

publicly listed or not

Which can then be aggregated using the geographical information we have. For this

project, we aggregate our firm-level data at the municipal level using the 2012 state of

municipalities data. We use 2012 to employ the same universe of municipalities as Fretz

et al. (2021), allowing us to utilize their access data.
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Figure 6: Example : ”Répertoire des administrateurs des sociétés anonymes suisses”

Note: Example of a page in the publications showing the raw data before digitalization.
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A.2 Dealing with missing years in the panel

As mentioned several times, we have missing data in some years prior to the 1980s. Re-

garding the stock, we use a linear approximation as the number of consecutive missing

years does not exceed three years. The number of firms is a stable number that, in almost

all cases, steadily grows over time. Flow variables are trickier because the current values

are way less dependent on previous ones. If we observe no firm creations in a period im-

mediately preceding a gap in the data and 10 newly created firms in the period following

it, we have no idea when those firms were created during the missing years.

The number of created firms generally increases over time. We use this fact to determine

a rule for attributing the creations of firms over missing years. As an example, we can

use the number we just used. We observe 10 firms created in period t after a gap of three

years (the longest over the years after 1960). We start by dividing those 10 creations by

2. We then attribute 5 to period t, and 5 to period t-1. We redo the same and divide the 5

creations in period t-1 by 2 before attributing each half to period t-1 and t-2. As we have

rational numbers, we round up the number in t-1 and down the one in t-2. We continue

with the same approach until the gaps are filled. By doing so, we preserve the exact

number of created firms observed and attribute more creation to later periods. Note that

firms that are created but also close during a gap are never observed in our data. The

numbers of creations and deaths could be higher without gaps. The same procedure is

applied to fill gaps in all our ”flow variables”.

A.3 Example of planning: Lausanne - Bern segment

One possible method for causally estimating the effects of highways would have been

to use original plans as an instrument for later constructions, as in Duranton & Turner

(2012) or Mahajan (2024), for example. We quickly found out that such plans did not

exist consistently in the Swiss context. For example, we did found a map (see Figure 7)

showing all the various routes considered for connecting Bern and Lausanne (Piveteau

1964). We were unable to determine when the final decision was made, and we did not

find systematic or more granular information on the planned routes.
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Figure 7: Example: All different options considered to connect Bern and Lausanne

Reference: Piveteau (1964)

B Descriptive Statistics

B.1 Summary Statistics

Table 11 presents the summary statistics of the variables used in this research. We present

the means and standard deviations (in parentheses) for the entire sample across all years.

We split the metrics by type of municipality.
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Table 11: Summary Statistics

All Non-urban Non-urban Urban Suburban
municipalities connected non-connected centers municipalities

municipalities municipalities
(1) (2) (3) (4) (5)

Firms (SA/AG) 43.51 11.67 8.70 1965.03 40.07
(366.39) (56.03) (19.64) (2770.52) (86.66)

Firms’ birth 3.50 0.88 0.63 158.39 3.33
(35.37) (4.60) (1.70) (287.31) (7.98)

Firms’ death 2.15 0.50 0.33 103.40 1.93
(22.86) (3.45) (1.13) (184.17) (5.91)

Firms relocating in 0.79 0.19 0.13 20.70 1.22
(4.83) (0.86) (0.62) (33.84) (3.73)

Firms relocating out 0.77 0.17 0.11 29.37 0.95
(6.85) (1.03) (0.60) (53.82) (3.20)

Total nominal capital 484.34 5.99 8.38 44059.43 41.30
(1.0e+05) (55.25) (563.14) (1.0e+06) (1975.67)

Share of Firms in 50th-25th percentile (capital) 0.27 0.27 0.30 0.24 0.25
(0.26) (0.29) (0.29) (0.10) (0.21)

Share of Firms in 25th-10th percentile (capital) 0.14 0.13 0.15 0.12 0.13
(0.19) (0.21) (0.21) (0.04) (0.15)

Share of Firms in 10th-1th percentile (capital) 0.08 0.08 0.09 0.09 0.08
(0.14) (0.15) (0.16) (0.03) (0.12)

Share of Firms in top 1% (capital) 0.01 0.01 0.01 0.01 0.01
(0.04) (0.05) (0.05) (0.01) (0.03)

Total number of directors 91.76 24.74 21.31 4191.28 93.09
(739.28) (95.11) (45.83) (5771.66) (178.43)

Share 1 director 0.37 0.35 0.32 0.45 0.41
(0.27) (0.29) (0.29) (0.12) (0.23)

Share 2 directors 0.28 0.29 0.29 0.23 0.26
(0.24) (0.27) (0.27) (0.06) (0.19)

Share 3 directors 0.22 0.23 0.23 0.20 0.22
(0.22) (0.25) (0.25) (0.04) (0.17)

Share 4 directors 0.06 0.06 0.07 0.06 0.06
(0.13) (0.14) (0.16) (0.02) (0.10)

Share 5 directors 0.07 0.07 0.10 0.06 0.05
(0.14) (0.16) (0.18) (0.02) (0.10)

Distance to closest urban center 21.36 22.19 28.99 0.00 15.15
(13.80) (11.75) (15.43) (0.00) (10.23)

As the crow flies distance to urban center 15.14 15.67 20.07 23.27 10.49
(9.50) (8.11) (10.28) (12.37) (7.40)

Railway station 0.39 0.33 0.35 1.00 0.46
(0.49) (0.47) (0.48) (0.00) (0.50)

# Municipalities 2361 1082 387 27 865

Source: Population data (Swiss Federal Statistical Office 2000, 2016). Type of municipalities de-
fined by the Swiss Federal Statistical Office (2005). Distance to the closest urban center is com-
puted using the road network as of 2012 from Fretz et al. (2021). Railway station dummy variable
in 2017 (Swiss Federal Office of Transport, 2017). All firms, nominal capital, and directors’ data
are digitalized from the ”Répertoire des administrateurs des sociétés anonymes suisses” based on the
Commercial Registry of Switzerland.
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B.2 Stylized Facts

We report the evolution of our main outcome variables by type of municipality in Table

12. This table compares the average fraction of firm and worker variables in non-urban

connected, non-urban non-connected, and urban municipalities at the beginning and af-

ter the highway construction.

Table 12: Stylized Facts

# of Firms Creations Deaths Relocations Relocations Employment Employment Employment
In Out Total in 2nd sector in 3rd sector

Non-urban connected municipalities (N=1082)

Before (1960-1970) 0.08 0.10 0.07 0.09 0.07 0.12 0.14 0.10
(0.00) (0.00) (0.00) (0.01) (0.01) (0.00) (0.00) (0.00)

After (1993-2003) 0.12 0.10 0.10 0.10 0.09 0.13 0.18 0.11
(0.00) (0.00) (0.00) (0.01) (0.01) (0.00) (0.00) (0.00)

Ratio After/Before 1.45 1.02 1.43 1.10 1.29 1.06 1.30 1.10
(0.03) (0.05) (0.10) (0.10) (0.12) (0.01) (0.01) (0.01)

Non-urban non-connected municipalities (N=387)

Before (1960-1970) 0.03 0.03 0.02 0.02 0.02 0.05 0.06 0.04
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

After (1993-2003) 0.04 0.03 0.03 0.02 0.02 0.05 0.06 0.04
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Ratio After/Before 1.32 1.09 1.26 1.09 1.22 0.84 0.99 0.91
(0.01) (0.07) (0.13) (0.19) (0.21) (0.01) (0.01) (0.01)

Urban centers (N=27)

Before (1960-1970) 0.68 0.65 0.72 0.46 0.65 0.47 0.39 0.60
(0.00) (0.01) (0.01) (0.02) (0.02) (0.00) (0.00) (0.00)

After (1993-2003) 0.43 0.45 0.49 0.28 0.37 0.39 0.25 0.45
(0.00) (0.01) (0.01) (0.02) (0.02) (0.00) (0.00) (0.00)

Ratio After/Before 0.63 0.70 0.68 0.61 0.57 0.83 0.64 0.76
(0.01) (0.01) (0.02) (0.04) (0.03) (0.00) (0.01) (0.01)

Suburban municipalities (N=865)

Before (1960-1970) 0.21 0.23 0.19 0.43 0.26 0.35 0.41 0.26
(0.00) (0.00) (0.01) (0.01) (0.01) (0.00) (0.00) (0.00)

After (1993-2003) 0.41 0.41 0.39 0.59 0.51 0.44 0.51 0.40
(0.00) (0.00) (0.01) (0.01) (0.01) (0.00) (0.00) (0.00)

Ratio After/Before 1.96 1.83 1.99 1.38 1.96 1.23 1.24 1.52
(0.04) (0.04) (0.06) (0.04) (0.11) (0.01) (0.01) (0.03)

Urban municipalities - Urban centers & Suburban municipalities (N=892)

Before (1960-1970) 0.89 0.87 0.91 0.89 0.91 0.82 0.80 0.86
(0.00) (0.00) (0.00) (0.01) (0.01) (0.00) (0.00) (0.00)

After (1993-2003) 0.84 0.87 0.87 0.87 0.88 0.83 0.76 0.86
(0.00) (0.00) (0.01) (0.01) (0.01) (0.00) (0.00) (0.00)

Ratio After/Before 0.95 0.99 0.96 0.98 0.97 1.00 0.95 0.99
(0.00) (0.01) (0.01) (0.01) (0.01) (0.00) (0.00) (0.00)
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B.3 Frequency Distributions

Figure 8: Frequency distribution of the number of firms - Non-urban municipalities

Note: This graphic shows the frequency distribution in the subsample of municipalities with an access to
a highway less than 30 km away. It also excludes urban centers and suburban municipalities. In 2, this
corresponds to (2) and (3).

Figure 9: Frequency distribution of the number of firms - Non-urban connected munici-
palities

Note: This graphic shows the frequency distribution in the subsample of municipalities with an access to
a highway less than 15 km away. It also excludes urban centers and suburban municipalities. In 2, this
corresponds to (2), i.e. the non-urban connected municipalities.

49



C Additional results

C.1 Main analysis - Flow Variables, all specifications

Table 13 provides the complete results for our flow variables. It also includes the regres-

sions without municipal time trends.

Table 13: Cumulative effect j years before/after access (<15 km) - Flow variables, all
specifications

Births Deaths Relocations In Relocations Out
(1) (2) (3) (4) (5) (6) (7) (8)

≤8 -0.381 (0.251) 0.020 (0.234) -0.068 (0.244) 0.217* (0.124) -0.552* (0.331) -0.541*** (0.139) 0.144 (0.312) 0.364* (0.220)
-7 -0.266 (0.164) -0.049 (0.245) -0.051 (0.155) 0.000 (0.160) -0.458* (0.253) -0.364** (0.175) -0.133 (0.288) -0.002 (0.237)
-6 -0.234 (0.166) 0.256 (0.157) -0.075 (0.141) 0.072 (0.108) -0.498* (0.279) -0.299 (0.183) -0.273 (0.255) -0.056 (0.200)
-5 -0.293** (0.145) 0.062 (0.186) -0.032 (0.141) 0.114 (0.112) -0.148 (0.215) -0.019 (0.132) -0.091 (0.193) 0.099 (0.164)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 -0.198 (0.131) 0.175 (0.145) 0.073 (0.122) 0.016 (0.174) -0.269 (0.197) -0.094 (0.144) 0.189 (0.202) 0.284 (0.185)
-2 -0.209** (0.083) 0.122 (0.089) 0.339*** (0.117) 0.421*** (0.125) -0.380** (0.171) -0.222 (0.139) 0.083 (0.200) 0.214 (0.231)
-1 -0.123 (0.088) 0.161 (0.112) 0.125 (0.105) 0.137 (0.102) -0.328** (0.164) -0.203 (0.143) 0.161 (0.199) 0.226 (0.218)
+0 -0.131 (0.089) 0.172* (0.094) 0.064 (0.111) 0.080 (0.112) 0.171 (0.229) 0.279 (0.228) 0.141 (0.188) 0.192 (0.226)
+1 -0.061 (0.070) 0.265** (0.109) 0.198* (0.103) 0.271** (0.127) -0.193 (0.164) -0.020 (0.154) -0.178 (0.160) -0.113 (0.224)
+2 -0.023 (0.105) 0.336*** (0.091) 0.256** (0.106) 0.227* (0.118) -0.268** (0.134) -0.119 (0.128) 0.003 (0.168) -0.012 (0.226)
+3 0.057 (0.150) 0.424*** (0.113) 0.217* (0.116) 0.304*** (0.113) -0.423** (0.180) -0.216 (0.151) 0.189 (0.184) 0.310 (0.196)
+4 -0.029 (0.088) 0.348** (0.136) 0.534*** (0.197) 0.609*** (0.217) -0.333** (0.133) -0.142 (0.122) 0.139 (0.171) 0.199 (0.234)
+5 -0.063 (0.080) 0.265*** (0.102) 0.625** (0.311) 0.563* (0.300) -0.205 (0.137) -0.120 (0.150) 0.308 (0.224) 0.264 (0.298)
+6 0.001 (0.107) 0.395*** (0.136) 0.948** (0.396) 0.890*** (0.298) -0.132 (0.132) 0.055 (0.121) 0.411 (0.271) 0.451* (0.272)
+7 -0.027 (0.129) 0.322* (0.182) 0.328* (0.172) 0.423** (0.188) -0.249 (0.155) -0.106 (0.163) 0.250 (0.215) 0.255 (0.235)
+8 0.038 (0.162) 0.351* (0.199) 0.440** (0.177) 0.487** (0.206) -0.103 (0.133) -0.046 (0.153) 0.391* (0.217) 0.331 (0.212)
+9 -0.076 (0.132) 0.317 (0.197) 0.354** (0.156) 0.469*** (0.127) -0.086 (0.150) 0.088 (0.149) 0.161 (0.183) 0.224 (0.236)
+10 -0.025 (0.150) 0.322 (0.206) 0.407*** (0.157) 0.362*** (0.136) -0.157 (0.130) -0.078 (0.138) 0.237 (0.212) 0.158 (0.229)
+11 0.005 (0.179) 0.334 (0.208) 0.452*** (0.153) 0.373*** (0.145) -0.167 (0.171) -0.114 (0.173) 0.219 (0.191) 0.064 (0.233)
+12 -0.057 (0.161) 0.340 (0.215) 0.385** (0.181) 0.473*** (0.157) -0.104 (0.142) 0.023 (0.156) 0.062 (0.182) 0.053 (0.239)
+13 -0.044 (0.147) 0.357* (0.190) 0.416** (0.195) 0.492*** (0.154) -0.132 (0.153) 0.016 (0.159) 0.274 (0.188) 0.239 (0.249)
+14 0.011 (0.168) 0.400** (0.203) 0.441** (0.211) 0.514*** (0.164) -0.043 (0.146) 0.065 (0.153) 0.403* (0.213) 0.374 (0.279)
≥15 0.022 (0.183) 0.438** (0.204) 0.616** (0.274) 0.676*** (0.174) -0.017 (0.158) 0.050 (0.154) 0.322 (0.253) 0.183 (0.277)

Long-term effect 0.224 (0.256) 0.366** (0.159) 0.664* (0.385) 0.655*** (0.203) 0.318 (0.297) 0.149 (0.180) 0.346 (0.382) 0.191 (0.276)

# Observations 45100 44696 40377 40377 36916 36916 35088 35088
# Municipalities 1025 1023 939 939 839 839 816 816
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes Yes Yes
Municipal time trends No Yes No Yes No Yes No Yes

Note: All specifications include municipality and time fixed effects. The sample includes all non-
urban municipalities within 15 km of an access. Standard errors (in parentheses) are clustered at
the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.
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C.2 Inclusion of non-connected municipalities

Table 14: Cumulative effect j years before/after access (<15 km), including non-
connected municipalities (15 km to 20 km)

Number of Firms Births Deaths Relocations In Relocations Out
(1) (2) (3) (4) (5) (6)

≤8 -0.052 (0.104) 0.018 (0.037) 0.052 (0.239) 0.206* (0.123) -0.522*** (0.127) 0.324 (0.219)
-7 -0.078 (0.056) -0.055 (0.065) -0.020 (0.256) 0.009 (0.156) -0.371** (0.174) -0.025 (0.242)
-6 -0.062 (0.047) -0.014 (0.046) 0.285* (0.160) 0.066 (0.107) -0.302* (0.181) -0.099 (0.202)
-5 -0.052 (0.040) 0.002 (0.038) 0.094 (0.192) 0.124 (0.112) -0.024 (0.132) 0.063 (0.165)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.016 (0.012) 0.021 (0.014) 0.210 (0.151) 0.019 (0.175) -0.087 (0.148) 0.223 (0.187)
-2 0.028 (0.023) 0.042 (0.026) 0.149 (0.096) 0.431*** (0.122) -0.232 (0.142) 0.189 (0.230)
-1 0.031 (0.031) 0.050 (0.034) 0.195* (0.118) 0.138 (0.100) -0.204 (0.143) 0.194 (0.214)
+0 0.048 (0.037) 0.073* (0.043) 0.201* (0.103) 0.088 (0.113) 0.261 (0.233) 0.157 (0.220)
+1 0.073 (0.049) 0.102* (0.056) 0.298*** (0.114) 0.287** (0.129) -0.029 (0.146) -0.129 (0.221)
+2 0.087 (0.060) 0.132* (0.068) 0.362*** (0.101) 0.241** (0.118) -0.143 (0.124) -0.066 (0.242)
+3 0.103 (0.070) 0.156** (0.079) 0.455*** (0.125) 0.326*** (0.115) -0.248* (0.149) 0.273 (0.192)
+4 0.113 (0.076) 0.173** (0.085) 0.375*** (0.142) 0.637*** (0.229) -0.159 (0.119) 0.165 (0.234)
+5 0.119 (0.085) 0.193** (0.093) 0.286*** (0.107) 0.581* (0.313) -0.161 (0.152) 0.211 (0.299)
+6 0.135 (0.091) 0.214** (0.100) 0.425*** (0.149) 0.920*** (0.314) 0.022 (0.126) 0.423 (0.266)
+7 0.123 (0.089) 0.208** (0.089) 0.347* (0.197) 0.453** (0.197) -0.139 (0.166) 0.237 (0.226)
+8 0.120 (0.093) 0.211** (0.083) 0.380* (0.215) 0.517** (0.211) -0.086 (0.153) 0.296 (0.201)
+9 0.102 (0.098) 0.200** (0.079) 0.336 (0.207) 0.507*** (0.129) 0.053 (0.156) 0.209 (0.228)
+10 0.089 (0.106) 0.194** (0.077) 0.335 (0.217) 0.399*** (0.126) -0.123 (0.141) 0.140 (0.218)
+11 0.089 (0.113) 0.201** (0.081) 0.347 (0.221) 0.411*** (0.138) -0.163 (0.180) 0.041 (0.228)
+12 0.082 (0.121) 0.208** (0.086) 0.346 (0.229) 0.501*** (0.167) -0.040 (0.164) 0.039 (0.226)
+13 0.087 (0.124) 0.222** (0.091) 0.362* (0.203) 0.518*** (0.162) -0.037 (0.161) 0.236 (0.237)
+14 0.093 (0.130) 0.237** (0.098) 0.403* (0.218) 0.539*** (0.175) 0.005 (0.162) 0.368 (0.265)
≥15 0.041 (0.130) 0.264** (0.108) 0.430** (0.214) 0.695*** (0.188) -0.017 (0.164) 0.173 (0.261)

Long-term effect 0.088 (0.174) 0.279** (0.113) 0.344** (0.162) 0.661*** (0.211) 0.096 (0.192) 0.191 (0.260)

# Observations 53504 53332 51989 46913 42636 40635
# Municipalities 1216 1214 1189 1091 969 945
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Municipal time trends No Yes Yes Yes Yes Yes

Note: All specifications include municipality and time fixed effects. The sample includes all non-
urban municipalities within 15 km of an access. We include rural municipalities with an access
between 15 km and 20 km in the control group. Standard errors (in parentheses) are clustered at
the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.

51



Table 15: Cumulative effect j years before/after access (<15 km), including non-
connected municipalities (15 km to 25 km)

Number of Firms Births Deaths Relocations In Relocations Out
(1) (2) (3) (4) (5) (6)

≤8 -0.063 (0.090) 0.013 (0.037) 0.055 (0.237) 0.206* (0.124) -0.522*** (0.126) 0.289 (0.223)
-7 -0.080 (0.053) -0.057 (0.065) -0.017 (0.255) 0.009 (0.150) -0.380** (0.172) -0.047 (0.241)
-6 -0.063 (0.045) -0.014 (0.046) 0.291* (0.157) 0.076 (0.104) -0.307* (0.183) -0.121 (0.203)
-5 -0.052 (0.039) 0.002 (0.037) 0.093 (0.191) 0.127 (0.109) -0.033 (0.134) 0.043 (0.166)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.017 (0.011) 0.021 (0.014) 0.207 (0.149) 0.029 (0.161) -0.101 (0.149) 0.218 (0.186)
-2 0.030 (0.021) 0.043 (0.026) 0.148 (0.095) 0.428*** (0.128) -0.250* (0.147) 0.181 (0.233)
-1 0.034 (0.028) 0.052 (0.035) 0.199* (0.117) 0.152 (0.103) -0.220 (0.146) 0.195 (0.217)
+0 0.052 (0.034) 0.075* (0.044) 0.200** (0.100) 0.096 (0.112) 0.242 (0.236) 0.156 (0.224)
+1 0.078* (0.045) 0.105* (0.057) 0.300*** (0.115) 0.281** (0.140) -0.053 (0.147) -0.115 (0.226)
+2 0.092* (0.055) 0.136* (0.070) 0.360*** (0.101) 0.259** (0.123) -0.157 (0.124) -0.046 (0.246)
+3 0.110* (0.065) 0.160** (0.081) 0.457*** (0.129) 0.334*** (0.117) -0.269* (0.148) 0.290 (0.197)
+4 0.121* (0.070) 0.177** (0.087) 0.375*** (0.142) 0.642*** (0.246) -0.185 (0.118) 0.186 (0.239)
+5 0.127 (0.078) 0.198** (0.096) 0.288*** (0.109) 0.591* (0.329) -0.186 (0.158) 0.234 (0.304)
+6 0.144* (0.083) 0.220** (0.103) 0.425*** (0.153) 0.930*** (0.332) -0.005 (0.127) 0.446* (0.269)
+7 0.133* (0.077) 0.214** (0.092) 0.345* (0.198) 0.459** (0.212) -0.166 (0.166) 0.269 (0.230)
+8 0.132* (0.078) 0.217** (0.086) 0.377* (0.217) 0.531** (0.224) -0.121 (0.155) 0.328 (0.206)
+9 0.114 (0.082) 0.207** (0.082) 0.334 (0.209) 0.513*** (0.141) 0.024 (0.157) 0.240 (0.232)
+10 0.103 (0.089) 0.202** (0.081) 0.332 (0.220) 0.408*** (0.137) -0.159 (0.143) 0.174 (0.223)
+11 0.104 (0.096) 0.209** (0.084) 0.346 (0.223) 0.421*** (0.153) -0.192 (0.187) 0.081 (0.238)
+12 0.098 (0.102) 0.216** (0.090) 0.340 (0.230) 0.510*** (0.180) -0.070 (0.163) 0.086 (0.232)
+13 0.105 (0.104) 0.230** (0.095) 0.353* (0.203) 0.527*** (0.176) -0.068 (0.160) 0.292 (0.242)
+14 0.111 (0.109) 0.245** (0.102) 0.398* (0.218) 0.547*** (0.190) -0.025 (0.161) 0.420 (0.269)
≥15 0.070 (0.108) 0.273** (0.110) 0.424** (0.215) 0.706*** (0.201) -0.047 (0.167) 0.235 (0.266)

Long-term effect 0.122 (0.140) 0.287** (0.115) 0.338** (0.162) 0.664*** (0.221) 0.074 (0.196) 0.260 (0.259)

# Observations 56584 56412 55067 49579 44880 42699
# Municipalities 1286 1284 1259 1153 1020 993
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Municipal time trends No Yes Yes Yes Yes Yes

Note: All specifications include municipality and time fixed effects. The sample includes all non-
urban municipalities within 15 km of an access. We include rural municipalities with an access
between 15 km and 25 km in the control group. Standard errors (in parentheses) are clustered at
the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.
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C.3 Robustness checks and extensions

C.3.1 Spillovers - Exclusion of ”close-controls”

Table 16: Cumulative effect j years before/after access (<15 km), including never treated
between 15 km and 20 km, excluding municipalities close to treated units (<5 km)

Number of Firms Births Deaths Relocations In Relocations Out
(1) (2) (3) (4) (5) (6)

≤8 -0.106 (0.141) 0.031 (0.058) -0.027 (0.292) 0.247 (0.151) -0.327 (0.211) 0.623** (0.316)
-7 -0.094 (0.077) -0.069 (0.100) -0.043 (0.299) -0.017 (0.224) -0.484* (0.286) 0.140 (0.303)
-6 -0.068 (0.065) 0.002 (0.070) 0.397** (0.184) 0.281** (0.137) -0.071 (0.217) 0.212 (0.271)
-5 -0.069 (0.056) 0.009 (0.056) 0.048 (0.216) 0.252* (0.145) 0.007 (0.211) 0.133 (0.272)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.012 (0.018) 0.012 (0.020) 0.244 (0.167) 0.041 (0.262) -0.135 (0.216) 0.336 (0.253)
-2 0.032 (0.033) 0.036 (0.035) 0.143* (0.080) 0.499*** (0.182) -0.328 (0.233) 0.343 (0.296)
-1 0.044 (0.044) 0.048 (0.045) 0.246** (0.110) 0.120 (0.165) -0.365** (0.179) 0.434* (0.245)
+0 0.013 (0.041) 0.080 (0.053) 0.227** (0.110) 0.106 (0.150) 0.155 (0.229) 0.234 (0.266)
+1 0.040 (0.050) 0.106 (0.067) 0.315** (0.123) 0.290 (0.190) -0.168 (0.198) -0.065 (0.272)
+2 0.052 (0.059) 0.133* (0.078) 0.395*** (0.104) 0.241 (0.169) -0.291 (0.186) -0.002 (0.292)
+3 0.070 (0.070) 0.155* (0.089) 0.485*** (0.117) 0.313** (0.158) -0.392* (0.208) 0.337 (0.248)
+4 0.083 (0.078) 0.170* (0.097) 0.413*** (0.145) 0.640** (0.262) -0.329* (0.190) 0.244 (0.275)
+5 0.090 (0.087) 0.192* (0.104) 0.334*** (0.108) 0.597* (0.344) -0.317 (0.198) 0.315 (0.342)
+6 0.109 (0.097) 0.212* (0.110) 0.474*** (0.141) 0.918*** (0.340) -0.154 (0.179) 0.490* (0.288)
+7 0.102 (0.101) 0.205** (0.100) 0.404** (0.189) 0.457* (0.247) -0.316 (0.215) 0.298 (0.254)
+8 0.100 (0.111) 0.204** (0.094) 0.439** (0.207) 0.514* (0.269) -0.268 (0.204) 0.362 (0.253)
+9 0.087 (0.121) 0.194** (0.089) 0.407** (0.203) 0.494** (0.194) -0.131 (0.217) 0.243 (0.276)
+10 0.080 (0.132) 0.189** (0.087) 0.415** (0.209) 0.384* (0.204) -0.305 (0.206) 0.162 (0.277)
+11 0.085 (0.141) 0.197** (0.090) 0.427** (0.209) 0.394* (0.219) -0.344 (0.230) 0.052 (0.300)
+12 0.085 (0.150) 0.207** (0.095) 0.442** (0.217) 0.500** (0.227) -0.214 (0.215) 0.037 (0.291)
+13 0.097 (0.155) 0.223** (0.102) 0.465** (0.191) 0.517** (0.228) -0.217 (0.212) 0.225 (0.305)
+14 0.109 (0.163) 0.240** (0.109) 0.511** (0.204) 0.540** (0.241) -0.169 (0.209) 0.352 (0.339)
≥15 0.105 (0.173) 0.276** (0.121) 0.562*** (0.200) 0.695*** (0.254) -0.196 (0.218) 0.123 (0.347)

Long-term effect 0.181 (0.244) 0.288** (0.141) 0.453*** (0.159) 0.579** (0.294) -0.118 (0.237) 0.005 (0.433)

# Observations 45265 45092 44213 39155 35703 33897
# Municipalities 1154 1150 1117 991 870 845
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Municipal time trends No Yes Yes Yes Yes Yes

Note: All specifications include municipality and time fixed effects. The sample includes all
non-urban municipalities within 20 km of an access. We include rural (never-connected) munic-
ipalities with an access between 15 km and 20 km in the control group, but we exclude control
municipalities located within 5 km from treated municipalities. Standard errors (in parentheses)
are clustered at the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.
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Table 17: Cumulative effect j years before/after access (<15 km), including never treated
between 15 km and 25 km, excluding municipalities close to treated units (<5 km)

Number of Firms Births Deaths Relocations In Relocations Out
(1) (2) (3) (4) (5) (6)

≤8 -0.105 (0.119) 0.025 (0.056) -0.017 (0.288) 0.246 (0.151) -0.328 (0.208) 0.561* (0.322)
-7 -0.094 (0.073) -0.070 (0.100) -0.036 (0.298) -0.014 (0.216) -0.491* (0.280) 0.101 (0.305)
-6 -0.067 (0.062) 0.002 (0.070) 0.405** (0.180) 0.302** (0.132) -0.075 (0.219) 0.181 (0.275)
-5 -0.069 (0.055) 0.009 (0.056) 0.048 (0.216) 0.262* (0.142) -0.004 (0.216) 0.105 (0.273)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.012 (0.017) 0.012 (0.020) 0.242 (0.166) 0.069 (0.242) -0.155 (0.214) 0.332 (0.255)
-2 0.032 (0.030) 0.038 (0.035) 0.145* (0.079) 0.507*** (0.190) -0.349 (0.239) 0.333 (0.305)
-1 0.045 (0.040) 0.051 (0.046) 0.254** (0.108) 0.151 (0.168) -0.378** (0.180) 0.432* (0.252)
+0 0.014 (0.033) 0.084 (0.055) 0.228** (0.107) 0.131 (0.152) 0.131 (0.231) 0.237 (0.274)
+1 0.041 (0.040) 0.111 (0.069) 0.320*** (0.124) 0.301 (0.203) -0.198 (0.197) -0.044 (0.280)
+2 0.053 (0.049) 0.138* (0.080) 0.394*** (0.104) 0.280 (0.176) -0.312* (0.184) 0.024 (0.301)
+3 0.071 (0.058) 0.161* (0.092) 0.490*** (0.122) 0.342** (0.159) -0.421** (0.204) 0.361 (0.257)
+4 0.085 (0.064) 0.177* (0.099) 0.414*** (0.145) 0.669** (0.283) -0.361* (0.186) 0.277 (0.284)
+5 0.092 (0.071) 0.200* (0.106) 0.337*** (0.111) 0.630* (0.365) -0.349* (0.200) 0.349 (0.354)
+6 0.111 (0.078) 0.220* (0.113) 0.475*** (0.146) 0.954*** (0.364) -0.187 (0.177) 0.529* (0.297)
+7 0.103 (0.077) 0.214** (0.103) 0.401** (0.194) 0.487* (0.262) -0.350* (0.212) 0.346 (0.261)
+8 0.101 (0.084) 0.214** (0.097) 0.436** (0.211) 0.555** (0.282) -0.310 (0.201) 0.413 (0.259)
+9 0.088 (0.093) 0.204** (0.092) 0.402* (0.207) 0.528*** (0.202) -0.165 (0.213) 0.294 (0.283)
+10 0.081 (0.102) 0.200** (0.089) 0.409* (0.215) 0.422** (0.209) -0.347* (0.202) 0.218 (0.283)
+11 0.086 (0.110) 0.208** (0.092) 0.423** (0.214) 0.434* (0.229) -0.379 (0.231) 0.117 (0.313)
+12 0.086 (0.117) 0.217** (0.097) 0.431* (0.220) 0.537** (0.236) -0.250 (0.209) 0.110 (0.297)
+13 0.097 (0.119) 0.234** (0.103) 0.451** (0.195) 0.555** (0.237) -0.253 (0.205) 0.309 (0.310)
+14 0.109 (0.125) 0.251** (0.111) 0.500** (0.207) 0.577** (0.251) -0.205 (0.202) 0.435 (0.343)
≥15 0.105 (0.125) 0.287** (0.122) 0.550*** (0.203) 0.736*** (0.261) -0.232 (0.214) 0.221 (0.352)

Long-term effect 0.183 (0.178) 0.297** (0.141) 0.444*** (0.161) 0.607** (0.299) -0.146 (0.236) 0.108 (0.427)

# Observations 47941 47768 46889 41493 37653 35633
# Municipalities 1219 1215 1182 1046 915 886
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Municipal time trends No Yes Yes Yes Yes Yes

Note: All specifications include municipality and time fixed effects. The sample includes all
non-urban municipalities within 25 km of an access. We include rural (never-connected) munic-
ipalities with an access between 15 km and 25 km in the control group, but we exclude control
municipalities located within 5 km from treated municipalities. Standard errors (in parentheses)
are clustered at the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.
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Table 18: Cumulative effect j years before/after access (<15 km), including never treated
between 15 km and 30 km, excluding municipalities close to treated units (<5 km)

Number of Firms Births Deaths Relocations In Relocations Out
(1) (2) (3) (4) (5) (6)

≤8 -0.108 (0.111) 0.010 (0.056) -0.013 (0.296) 0.223 (0.150) -0.317 (0.208) 0.569* (0.322)
-7 -0.093 (0.071) -0.073 (0.102) -0.026 (0.307) -0.011 (0.219) -0.470* (0.280) 0.115 (0.312)
-6 -0.067 (0.059) -0.000 (0.072) 0.415** (0.187) 0.301** (0.131) -0.058 (0.220) 0.181 (0.279)
-5 -0.067 (0.053) 0.010 (0.058) 0.067 (0.223) 0.262* (0.142) 0.023 (0.217) 0.110 (0.276)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.013 (0.016) 0.015 (0.020) 0.262 (0.171) 0.094 (0.241) -0.128 (0.212) 0.340 (0.256)
-2 0.034 (0.030) 0.043 (0.036) 0.164* (0.086) 0.528*** (0.185) -0.316 (0.235) 0.339 (0.307)
-1 0.048 (0.039) 0.059 (0.047) 0.275** (0.114) 0.174 (0.166) -0.340* (0.180) 0.437* (0.253)
+0 0.021 (0.032) 0.097* (0.056) 0.254** (0.116) 0.160 (0.151) 0.169 (0.228) 0.237 (0.277)
+1 0.049 (0.039) 0.127* (0.070) 0.349*** (0.133) 0.339* (0.201) -0.169 (0.198) -0.055 (0.287)
+2 0.062 (0.046) 0.155* (0.082) 0.418*** (0.113) 0.325* (0.172) -0.275 (0.182) 0.029 (0.304)
+3 0.081 (0.055) 0.180* (0.094) 0.518*** (0.131) 0.390** (0.158) -0.384* (0.203) 0.361 (0.258)
+4 0.095 (0.061) 0.197* (0.102) 0.440*** (0.152) 0.722** (0.285) -0.317* (0.186) 0.281 (0.288)
+5 0.103 (0.067) 0.222** (0.109) 0.364*** (0.119) 0.685* (0.367) -0.302 (0.196) 0.350 (0.359)
+6 0.123* (0.073) 0.244** (0.116) 0.505*** (0.157) 1.013*** (0.368) -0.143 (0.175) 0.528* (0.300)
+7 0.115 (0.071) 0.239** (0.107) 0.431** (0.204) 0.544** (0.263) -0.308 (0.210) 0.344 (0.256)
+8 0.115 (0.076) 0.241** (0.101) 0.465** (0.221) 0.616** (0.281) -0.271 (0.198) 0.402 (0.258)
+9 0.102 (0.084) 0.232** (0.096) 0.432** (0.217) 0.594*** (0.199) -0.117 (0.211) 0.298 (0.279)
+10 0.096 (0.094) 0.229** (0.094) 0.437* (0.226) 0.493** (0.204) -0.298 (0.199) 0.216 (0.277)
+11 0.101 (0.101) 0.238** (0.096) 0.453** (0.226) 0.505** (0.222) -0.327 (0.225) 0.120 (0.310)
+12 0.101 (0.107) 0.248** (0.102) 0.458** (0.232) 0.603** (0.237) -0.202 (0.206) 0.113 (0.292)
+13 0.112 (0.109) 0.265** (0.108) 0.479** (0.206) 0.621*** (0.237) -0.206 (0.202) 0.307 (0.303)
+14 0.124 (0.115) 0.282** (0.115) 0.526** (0.219) 0.646** (0.252) -0.159 (0.199) 0.436 (0.337)
≥15 0.121 (0.112) 0.318** (0.126) 0.572*** (0.214) 0.807*** (0.264) -0.185 (0.210) 0.216 (0.343)

Long-term effect 0.201 (0.157) 0.328** (0.144) 0.460*** (0.167) 0.675** (0.306) -0.109 (0.228) 0.096 (0.418)

# Observations 50173 50000 49121 43525 38907 36863
# Municipalities 1271 1267 1234 1094 944 915
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Municipal time trends No Yes Yes Yes Yes Yes

Note: All specifications include municipality and time fixed effects. The sample includes all
non-urban municipalities within 30 km of an access. We include rural (never-connected) munic-
ipalities with an access between 15 km and 30 km in the control group, but we exclude control
municipalities located within 5 km from treated municipalities. Standard errors (in parentheses)
are clustered at the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.
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C.3.2 Urban Sprawl - Firms & Employment

To explain our main findings, we conducted an additional analysis that included all mu-

nicipalities. We face endogeneity problems in those regressions because we include both

centers and suburban municipalities that were targeted by the treatment due to their eco-

nomic importance.

Table 8 shows how the firm variables were affected by the road construction in treated

municipalities, depending on the distance to the center. For example, the first line of

the table illustrates the effect of an urban center getting connected early compared to the

other centers that connect later. Comparing Zürich with Bern, Thun, or Lugano does not

make sense. The more interesting results are those for municipalities outside of centers.

Similarly to the trends shown in Table 12, we find that the centers saw a decrease in

economic activity. Fewer firms are being created, and fewer are moving in or out of the

centers. Overall, they see a decline in the number of firms. Between 1 and 20 km away

from the centers, we begin to see positive effects on the creation of firms. The coefficients

are positive for the stock of firms and the number of firm deaths. Relocation coefficients

remain negative. We find similar results for municipalities located within 20 to 40 km

of the centers. There are massive changes in the municipalities located more than 40 km

away, as we find increases in all variables at the same time.

Table 19: Urban Sprawl

Firm outcomes

# of Firms Creation of Firms Death of Firms Relocation In Relocation Out
(1) (2) (3) (4) (5)

Long-term effect

Center -0.132 -0.629*** -0.001 -1.073*** -0.704***
(0.109) (0.210) (0.173) (0.217) (0.172)

1-20 km 0.144 0.295* 0.259 -0.104 -0.100
(0.107) (0.170) (0.220) (0.144) (0.185)

21-40 km 0.136 0.262* 0.357 0.230 -0.310
(0.119) (0.154) (0.250) (0.268) (0.454)

> 40 km 0.794*** 1.105*** 1.849*** 0.733* 0.570***
(0.146) (0.223) (0.281) (0.389) (0.215)

# Observations 81976 80965 75465 72424 69617
# Municipalities 1865 1847 1755 1646 1619

Note: All specifications include municipality fixed effects, time fixed effects, and municipality-
specific time trends. The sample includes all municipalities within 15 km of an access. Standard
errors (in parentheses) are clustered at the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.
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C.3.3 Mean Equality Testing

Although we observe parallel trends in our dynamic estimations, we compare the val-

ues of variables for the period 1960-1962 between groups, depending on the timing of

the treatment. As we use eventually treated municipalities as controls, we want to test

whether early treated ones are comparable to later ones.

Fretz et al. (2021) run a similar exercise using their data, but they can use pre-treatment

periods for their mean equality testing. One can refer to their Table Appendix C.2 for

the same test using other variables and they find ”[...] no statistical differences in the mean

population, number of taxpayers, income composition of municipalities, workplace- and residence-

based employment, nor, to a lesser extent in railway access between municipalities”. Here, we

focus on the firms and employment variables, as they are not in Fretz et al. (2021). We do

not have pretreatment characteristics, so we use variables from the periods 1960-1962, be-

fore the main openings. We then test whether the values in Columns (2) to (5) are similar.

We also find no differences using our firms’ variables. We find slight differences in total

employment, but they remain relatively small and should not have driven differences in

the timing of the treatment on their own.

Table 20: Testing mean equality between treatment periods

Mean values for variables in period 1960-1962
for treated municipalities

All opening Access Access Access Access after Test equality
years 1963-69 1970-79 1980-89 1990 (1)-(5) (p-value)
(1) (2) (3) (4) (5)

# Firms (in 1,000) 2.45 3.48 1.73 2.13 1.60 0.47
(16.92) (27.24) (4.51) (4.55) (5.29)

# Firms (SA/AG) growth rate 9.34 8.41 9.35 11.69 9.34 0.82
(30.05) (28.37) (27.98) (38.89) (26.09)

Firms’ birth 0.69 0.99 0.48 0.60 0.42 0.38
(6.34) (10.17) (1.79) (1.86) (1.99)

Firms’ death 0.06 0.08 0.04 0.05 0.03 0.64
(0.57) (0.88) (0.23) (0.24) (0.20)

Firms relocating in 0.04 0.05 0.03 0.02 0.03 0.75
(0.50) (0.79) (0.16) (0.15) (0.19)

Firms relocating out 0.02 0.04 0.01 0.02 0.02 0.37
(0.30) (0.47) (0.11) (0.15) (0.15)

Total employment 2nd and 3rd sectors (in 1,000) 0.24 0.27 0.22 0.22 0.17 0.17
(0.47) (0.58) (0.39) (0.41) (0.33)

Share of employment in 2nd sector 0.61 0.62 0.60 0.59 0.61 0.56
(0.22) (0.23) (0.22) (0.21) (0.24)

Share of employment in 3rd sector 0.39 0.38 0.40 0.41 0.40 0.61
(0.22) (0.24) (0.22) (0.21) (0.24)

# Municipalities 1082 397 342 194 76
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C.4 Results using 10 km treatment group

Table 21: Cumulative effect j years before/after access (<10 km)

Number of Firms Births Deaths Relocations In Relocations Out

(1) (2) (3) (4) (5) (6)

≤8 -0.240 (0.176) -0.025 (0.044) 0.036 (0.235) -0.116 (0.122) -0.359** (0.165) -0.067 (0.176)
-7 -0.109 (0.068) -0.055 (0.062) 0.051 (0.200) -0.007 (0.160) -0.115 (0.174) -0.386 (0.238)
-6 -0.088 (0.054) -0.025 (0.045) 0.293* (0.174) -0.196 (0.140) -0.226 (0.195) -0.066 (0.217)
-5 -0.059 (0.040) -0.004 (0.036) 0.145 (0.178) -0.099 (0.109) -0.126 (0.180) -0.107 (0.178)
-4 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.) 0.000 (.)
-3 0.029* (0.016) 0.022 (0.016) 0.324** (0.136) -0.096 (0.183) -0.325* (0.190) 0.003 (0.148)
-2 0.052 (0.033) 0.039 (0.026) 0.184* (0.104) 0.147 (0.128) -0.513*** (0.196) 0.107 (0.198)
-1 0.063 (0.045) 0.040 (0.034) 0.148 (0.110) 0.062 (0.115) -0.553*** (0.168) 0.292 (0.193)
+0 0.079 (0.057) 0.051 (0.043) 0.195** (0.091) 0.055 (0.124) -0.043 (0.184) 0.124 (0.204)
+1 0.110 (0.074) 0.075 (0.056) 0.257*** (0.100) 0.284** (0.141) -0.123 (0.190) -0.036 (0.217)
+2 0.139 (0.089) 0.112* (0.067) 0.386*** (0.088) 0.201 (0.146) -0.137 (0.163) 0.034 (0.220)
+3 0.171 (0.104) 0.139* (0.077) 0.441*** (0.098) 0.245* (0.132) -0.174 (0.191) 0.218 (0.167)
+4 0.190 (0.116) 0.152* (0.082) 0.308** (0.127) 0.510** (0.216) -0.144 (0.153) 0.351* (0.190)
+5 0.202 (0.130) 0.162* (0.089) 0.278*** (0.097) 0.516* (0.282) -0.226 (0.170) 0.238 (0.271)
+6 0.228 (0.142) 0.182* (0.093) 0.455*** (0.124) 0.741** (0.303) -0.158 (0.174) 0.491** (0.239)
+7 0.228 (0.149) 0.175** (0.081) 0.355* (0.182) 0.342** (0.144) -0.120 (0.214) 0.313* (0.173)
+8 0.244 (0.163) 0.183** (0.073) 0.343* (0.197) 0.264 (0.180) 0.033 (0.199) 0.392** (0.180)
+9 0.241 (0.178) 0.175** (0.069) 0.325 (0.205) 0.283** (0.131) -0.002 (0.195) 0.266 (0.186)
+10 0.241 (0.192) 0.171** (0.070) 0.317 (0.212) 0.283** (0.143) -0.251 (0.226) 0.163 (0.196)
+11 0.255 (0.205) 0.176** (0.075) 0.338 (0.214) 0.264* (0.140) -0.419** (0.210) 0.252 (0.195)
+12 0.257 (0.221) 0.185** (0.083) 0.310 (0.233) 0.468*** (0.154) -0.123 (0.224) 0.267 (0.209)
+13 0.274 (0.232) 0.202** (0.089) 0.387* (0.202) 0.438*** (0.163) -0.173 (0.235) 0.363* (0.217)
+14 0.293 (0.246) 0.221** (0.099) 0.423** (0.211) 0.475*** (0.164) -0.137 (0.240) 0.215 (0.228)
≥15 0.300 (0.281) 0.245** (0.113) 0.406* (0.221) 0.610*** (0.176) -0.164 (0.249) 0.285 (0.215)

Long-term effect 0.403 (0.355) 0.259** (0.121) 0.293 (0.194) 0.674*** (0.189) -0.116 (0.250) 0.387* (0.207)

# Observations 32868 32782 31960 28982 26796 25628
# Municipalities 747 746 732 674 609 596
Year FE Yes Yes Yes Yes Yes Yes
Municipality FE Yes Yes Yes Yes Yes Yes
Municipal time trends No Yes Yes Yes Yes Yes

Note: All specifications include municipality and time fixed effects. The sample includes all non-
urban municipalities within 10 km of an access. Standard errors (in parentheses) are clustered at
the district level. ***p < 0.01, **p < 0.05, and *p < 0.10.
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Figure 10: Cumulative effect j years before/after access (<10 km) - Number of firms

C.5 Placebos - Births & Deaths

Figure 11: The long-term effect on the creation of firms - Placebo tests

Note: Resulting histogram from our placebo tests where we randomized the treatment 1000 times. We use
the same regressions as in our main analysis, focusing on the long-term effects. The dotted vertical lines

show the 95% confidence interval. The vertical axis shows the share of long-term effects falling into a
certain range. The red line is the long-term effect on the number of created firms from Table 1, specification

(3).
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Figure 12: The long-term effect on the death of firms - Placebo tests

Note: Resulting histogram from our placebo tests where we randomized the treatment 500 times. We use
the same regressions as in our main analysis, focusing on the long-term effects. The dotted vertical lines

show the 95% confidence interval. The vertical axis shows the share of long-term effects falling into a
certain range. The red line is the long-term effect on the number of disappearing firms from Table 1,

specification (4).
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