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Abstract

This paper identifies the causal impact of urban rail transport on firm location and employ-

ment. The evaluation of transport infrastructures’ impact always faces an important issue of

endogeneity since rail lines are not located randomly. We use the natural experiment offered

by the opening and progressive extension of the Regional Express Rail (RER) between 1970

and 2000 in the Paris metropolitan region. We find that the increase in employment due to

a station opening in a municipality lies between 7 and 11 % in the 1975-1990 period. Places

located within 20 km from Paris are the most affected. Our results also show that ignoring

the endogeneity issue leads to overestimate the treatment effect. While we find no effect

on overall city population, our results suggest that the commissioning of the RER may have

increased the competition for land since the share of wealthier households in the population

and the share of executives in the workforce both increase.
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Introduction

Urban public transit is considered a as key policy to ease urban congestion and promote environ-

mentally friendly transportation. In Europe as in the United States, multiple projects demonstrate

the belief of policy makers in the efficiency of public spending for transportation. Mention may be

made of the “Crossrail” project in London, the “Grand Paris Express” in France or the Obama

plan for high speed rail in the United-States. Besides, spending for inland transport infrastruc-

ture is significant: 0.7 percent of the GDP in North America and 0.8 in Western Europe and

even 0.9 in France (OECD, 2011). Empirical evaluations are needed to increase the legitimacy

of such important public policies. Following this idea, this paper offers evidence of the way urban

rail transit can shape urban development. To do so, we use the natural experiment offered by

the improvement of the Paris commuter rail system from the 1970s to the 1990s. During this

period, the Paris metropolitan region spread and the population rose from 9,248,931 in 1968 to

10,952,011 inhabitants in 1999 (INSEE, Census). This growth required to upgrade the com-

muter rail system and lead to the commissioning the so-called Regional Express Rail (RER). This

policy mainly improved the existing network but also consisted in the construction of new sta-

tions and lines. This fast and high-capacity network offers a suitable identification strategy to

estimate the causal impact of public mass transit on firm, employment and population location

across the metropolitan area. More concretely, we estimate the effect of a station opening or

improvement at the municipality level. We find that the increase in the number of jobs due to the

RER lies between 7 and 11 % in the 1975-1990 period. We yield similar results for firms but we

find no impact on the gross population. Our paper confirm these findings for public transportation.

The literature gives support to the idea that transportation plays is a key role in the economics

of cities. There are both empirical and theoretical evidence that transport infrastructures influence

the location of people and economic activities between and within cities. The standard monocen-

tric model (Alonso, 1960) predicts that a decrease in transportation costs will increase the share

of the population who lives in the suburbs. According to this model, it will also cause a rise in

the size of the city thanks to lower congestion costs. Empirical results support this theoretical

prevision. Baum-Snow (2007) studies the effect of highways on the shape of US cities. He shows

that road explains one third of the population displacement from city centers to the outskirts.

Similar results hold for Spain (Àngel Garcia-López et al., 2013). Duranton and Turner (2012)

highlight the positive impact of highways on city growth: a 10 % increase in the stock of highway

causes a 1.5 % rise in employment in the US.

Empirical studies on firm location choices also highlight a positive link with transport infrastruc-

tures. Coughlin and Segev (2000) show that highway foster foreign-owned manufacturing plant

location in US counties. Holl (2004a,b) finds similar results for Portuguese and Spanish firms.

Strauss-Kahn and Vives (2009) show that the proximity to an airport is a significant factor for

headquarter relocation in the United States. More generally, transport affects the productivity of

cities. According to Fernald (1999), highway construction in the US benefited to firms that need

roads. He shows that it causes an increase in the productivity of vehicle-intensive industries at a

metropolitan scale. The contribution of this work is to provide results for firms, employment and

population, in order to assess the differential impact of transportation depending on the type of

economic agent. Even if both population and firms spread over the metropolitan area between

1975 and 1990, we show that only firms, and then employment, are affected by the improvement

of commuter rail.
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The effect of highways on cities has been widely studied but public transportation has been

less evaluated. Some papers highlight the fact that mass transit has a specific effect on cities,

compared to other means of transportation. First, commuter rail systems help reduce the air

pollution in cities. Chen and Whalley (2012) show that the opening of the metro of Taipei re-

duced the carbon monoxide by 5 to 15 percent. Second, rail influences the location of people and

jobs in cities. According to Baum-Snow and Kahn (2000), commuter rail investments cause a

slight increase in the local value of properties in 5 majors American cities. It also decreases the

modal share of car by a selection of inhabitants in the proximity of stations and by switching from

driving to public transportation. Besides, Burchfield et al. (2006) show that cities built around

early public transportation are less sprawled than cities built for cars, because of higher commuting

costs. Glaeser et al. (2008) emphasize a ubiquitous effect of public transportation on the poor.

On the one hand, the mobility of the poor is better in American cities with a high level of public

transportation service because car-based mobility is too expensive. On the other hand, such cities

are more segmented. In facts, low income people are stuck close to rail stations while rich lives in

neighborhoods only accessible by cars. Our results emphasize once again (Brueckner, 1998) that

European and American works differently. In facts, we find a gentrification effect of commuter train

in the inner ring of Paris suburbs. Finally, our study on a European city appears particularly relevant

as urban mass transit plays a bigger role in commuting than in Northern America. For example,

only 5.0 percent of American workers use public transportation to commute (US Census Bureau,

2009), while 13.3 percent of French workers do (French Ministry of Transportation, 2008) and

even 17.6 percent (workers and students over 15 years) of Japanese workers (Japan Census, 2000).

The evaluation of transport infrastructures faces an endogeneity issue. This is due to the fact

that transportation infrastructures are not randomly located. The consequence is that a naive

evaluation which would compare directly connected to unconnected areas would be biased. In ad-

dition, the intentions of policy makers are not clear; they may intend to connect whether growing

or deprived areas depending on the public policy goal. The consequence is that the sign of the

endogeneity bias is unclear. The literature offers some examples of identification strategies to

address this issue. Such strategies, based on natural experiment, yield the causal impact of new

infrastructures. Duranton and Turner (2012) evaluate the impact of the highway network in the

United-States on the local evolution of employment. They use an instrumental variable strategy,

based upon a 1947 plan of the interstate highway system and a 1898 map of railroads, to address

the endogeneity of the highways location in 1980. Michaels (2008) also uses the 1947 plan as

an exogenous variation of road for trade on interstate trade. Donaldson (2013) shows that the

Indian railway extension led to a decrease in interregional trade costs and increases both incomes

and trade. To do so, he uses a natural experiment provided by 40,000 km of planned lines which

were never built for exogenous reasons. Banerjee et al. (2012) find a moderate positive effect of

transportation access on income growth in China. They use the fact that railroad lines were built in

China to connect European concessions on the coast and inland historical cities in the 19th century.

They bring out that crossed areas, which were located in between these two sorts of cities were

”quasi-randomly” linked to the railway network and can be compared to similar unconnected areas.

We provide two identification strategies. The first one is similar to Banerjee et al. (2012).

Concretely, the RER network has been implemented with the aim of connecting new economic

subcenters located 30 km away from the historic center of the city. Commuter train happens to

cross municipalities which are located between the historical core and these subcenters, but with-

out intention to treat. These municipalities are ”quasi-randomly” treated and can be compared to

similar untreated municipalities in order to estimate the causal impact of railway infrastructures.

The second strategy follows Donaldson (2013), Duranton and Turner (2012), Michaels (2008) and
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relies on significant differences between the initial plan presented in 1965 and the current network.

Finally, Data availability and precision is a key issue to accurately estimate the impact of trans-

portation on location. Gibbons et al. (2012) insist on the fact that such an evaluation is more

complicated in developed countries as transportation networks are already widely extended. In

these conditions, it is necessary to measure not only if a given area is linked to a network but also

how well it is connected. To do so, we develop a method to recover the past journey time by

train across the Paris metropolitan region, in the past. We show that a 1 minute decrease in the

journey time to Paris increases the employment by 2.4 percent in a municipality.

This paper is organized as follows. The first section of this article presents the datasets used

for estimations. Then, the second section details the model and the estimation strategy. The third

section sets out the results and finally, the fourth section concludes and discusses our findings.

1 Identification strategy and econometric model

The main issue of this study is to find an appropriate identification strategy that can address

the endogeneity issue. The main problem of transportation system evaluation is that new infras-

tructures are obviously not randomly located. The consequence is that a naive estimation which

would directly compare connected to unconnected areas will be biased. As explained in the intro-

duction, the sign of this bias remains unknown. To address the endogeneity issue, we propose a

method that uses only a subsample of municipalities within which the treatment can be considered

as exogenous. Our method relies on two strategies based on two different subsamples. For each

of these strategies, we exhibit a control group and a treatment group. We argue that there were

no intention to treat the selected municipalities. In this section, we explain why the location of

transport infrastructures can be seen as ”quasi-random” across groups. Finally, we compute a

difference-in-difference estimate to provide the effect of RER station opening on firm location,

employment and population.

1.1 Why Paris needed a new commuter rail system?

The lack of housing after the second World War and the fast demographic growth led to the

uncontrolled sprawl of Paris metropolitan area toward the suburbs. Population of the metropoli-

tan region1 rose from 6.6 million in 1945 to 8.5 million in 1962 and 9.9 million in 1975. Public

infrastructures prove insufficient to meet the demographic increase demands. As a consequence,

newly built suburbs were underequipped: old transportation infrastructures, few public services, no

job at proximity. Until the early 1960s, urban plans only intended to restrict the development of

the city by prohibiting new construction beyond the edges of the city.2

Considering the unability of local authorities to face the challenge of the metropolitan growth,

the central Government decided to take the control of the urban policy for the Paris region, as

it has often been the case in the French history. During a helicopter tour over the metropolitan

area, President De Gaulle would even have ordered “Put this mess in order”, 3 to Paul Delouvrier,

General delegate for the Paris region. The central Government set up policies to reorganize the

1 Île-de-France administrative region population
2For example, the “PADOG” plan in 1960.
3“Foutez-moi de l’ordre dans ce bordel”
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Table 1: Job and Population decentralization in the Paris metropolitan area

Population Employment

1968 1999 1968 1999

Paris 2,590,771 / 28 % 2,125,246 / 19 % 1,196,356 / 43 % 1,336,817 / 31 %

leq 20 km 5,041,249 / 54 % 5,517,515 / 50 % 1,194,644 / 43 % 1,899,845 / 44 %

20-40 km 1,017,129 / 10 % 2,333,881 / 21 % 207,944 / 7 % 735,376 / 17 %

> 40 km 599,482 / 6 % 975,369 / 8 % 135,528 / 4 % 251,175 / 5 %

Total 9,248,631 / 100 % 10,952,011 / 100 % 2,734,472 / 100 % 4,223,213 / 100 %

Note: employment is only for workers between 25 and 55

region and guide its development: redistribution of administrative boundaries, construction of air-

port, highway and railway, decentralization of job and population, especially in ”new towns”. New

towns designate planned subcities located 30 km away from Paris in relatively undeveloped areas.

They were supposed to receive between 500,000 and 1,000,000 inhabitants. The goal of this

policy was to disperse population away from Paris urban core and address urban congestion issues.

The “SDAURP”4, presented in 1965, detailed these policies and marked a turning point. Urban

policy for Paris changed from Malthusianism to support economic and demographic development.

This plan aims at accompanying trend to decentralize jobs and population. In facts, in Paris as

cities, suburbanization grew in the last third of the 20th century (see table 1).

In the early 1960s, the commuter train network was clearly inadequate for the development

of the city, since it had hardly evolved for 60 years. The French railways had been mostly built

during the 19th century by private companies which had a long lasting impact on the organization

of the commuter train network. Indeed, each company was in charge of connecting a specific part

of France to Paris. It resulted in a highly centralized network: the majority of lines are directed

towards Paris and circular tracks are scarcer than radial ones, especially in the Paris metropolitan

region (see figure 2). In addition, networks of different companies were hardly connected and

ended in a dead-end station in Paris. Consequently, it was not possible to cross Paris by train.

Commuting from a suburb to an other required metro connection (see figure 8, page 26, for an

example). In addition, the dense and efficient metro network hardly served the suburbs. Besides,

some lines were still served by steam trains in the 1960s. In a word, the commuter rail network

was clearly inadequate.

Even if car played a central role in projects of 1960s urban planners, the “SDAURP” planned

a very ambitious commuter rail system, the so-called Regional Express Rail. The RER was sup-

posed to upgrade the commuter rail system by increasing frequency and commissioning new trains.

But the major, and most costly, improvement planned by the SDAURP was the construction of

hundreds kilometers of new lines crossing the historical core of Paris toward the major subcenters

of the Paris metropolitan area: the new towns, the two airports and the business district of La

Défense (see figure 1).

Even if several plans had been previously proposed, some investments had been decided before

(especially the first segments of the A line), the Regional Express Rail and the SDAURP were the

real start of the commuter train renewal. However, the implementation of the RER has been more

modest than projected initially. Zembri (2006) shows that the election of President Pompidou

after the resignation of President De Gaulle played a major role in the implementation of the RER.

4Schéma directeur d’aménagement et d’urbanisme de la Région Parisienne
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Figure 1: The SDAURP plan for Regional Express Rail in 1965

The cost of the projected new lines was the first reason to review the initial project. The new

administration considered it was possible to achieve similar goals by partially using the existing

network. Consequently, the SDAUDR has been deeply modified and the new line construction has

been far rarer than anticipated (see figure 1.3). This change is clearly exogenous and can be used

for identification. In addition, only five news towns were actually built, instead of the eight initially

projected.

In the end, the RER project principally consisted in upgrading existing lines, connected together

by tunnels under the historical city core of Paris (see figure 3). It also included the construction of

new branch lines towards airports and ”new towns” not connected by an existing line, the commis-

sioning of new trains and higher frequencies. Despite few new track segments, the RER finally led

to a significant improvement of the commuter rail network and reached the goals assigned by the

1965 plan to connect the five new towns and both airports. Commuting is much easier (see figure

8, page 26, for an example). According to our simulations, the median travel time to Paris5 was

68 minutes in 1969, for all the municipalities of Paris metropolitan region with at least one train

station. Between 1969 and 2005 it decreased by 5.3 minutes for municipalities connected to the

Regional express rail while it decreased only by 2 minutes in municipalities left apart from the new

network. Thus, RER station opening offered a 5 percent drop in commuting time for connected

municipalities.

5Travel time to Paris is the mean of the 20 travel times to the 20 boroughs of Paris.
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Figure 2: Evolution of commuter train network and regional express rail between 1965 and 2005
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Figure 3: New and reopened lines in Paris metropolitan region since 1969
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Figure 4: Comparison of the 1965 master plan and the current Regional Express Rail network
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1.2 First strategy: intermediate municipalities

The first identification strategy focuses on intermediate cities. As stated before, the RER

network have been implemented with the aim of connecting airports and new towns located 30 km

away from the historical center of Paris. As they link the five new towns of the metropolitan area

to the historical core, RER lines happen to cross municipalities located in-between. The idea of

the first strategy is to use the fact that these municipalities have been connected to RER network

without intention to treat which is similar to Banerjee et al. (2012) identification strategy. In

that case, we argue that the treatment can be considered as exogenous. We previously mentioned

that the RER project mainly consisted in the enhancement of existing commuter train network. It

means that the intermediate stations we use for the first strategy were mostly built in the 19th

century. This point is important for the selection of a proper control group. To ensure that we

compare similar areas, the control group thereby includes only municipalities which were already

connected to the commuter train network before the RER commissioning.

In other word, for this first identification strategy, we consider the commuter rail network in

the 1960s. Among all existing stations, some were upgraded and connected to the RER network

because they were located in-between the historical city center and new economic centers. The

treatment group therefore includes municipalities located within 500 meters of one of these sta-

tions. On the opposite, the remaining stations are still served by commuter train (see figure 2). In

the same way, the control group includes municipalities located within 500 meters of one of these

stations. We exclude termini areas from both control and treatment groups as they are explicitly

targeted by the RER policy. By termini areas, we mean the historic city of Paris and municipalities

which are part of a new town, host an airport or the business district of “La Défense” (see figure

5). The treatment is clearly not exogenous in that case. In addition, it is impossible to find a proper

counterfactual for these municipalities. In fact, there is no new town, airport, historic city center

or business district which have not been connected to the RER in the Paris metropolitan region.

Municipalities connected to the underground network are also removed because it is not possible to

find a reliable identification strategy in that case. In the end, the treatment can be considered as

“quasi random” across the two groups: there were no intention to treat the municipalities of the

control group as they do not belong neither to the new economic subcenters nor to historical city

core (see figure 6). Finally, we argue that the location of the new economic centers in the Paris

metropolitan region is exogenous. Concretely, the initial 1965 project mentioned the construction

of eight new towns while only five have been set up. The Orly airport have been established on a

WWI military base. The Roissy airport have been located in a large and unoccupied agricultural

plains. Consequently, there is no mean that the location of these subcenters would have been

determined to facilitate the connection of intermediate cities to the RER.

1.3 Second strategy: initial plan and actual network

The second strategy uses the substantial differences between the initial plan presented in 1965

and the actual network (see figure ). This strategy is similar to Duranton and Turner (2012)

identification method. The first idea is to consider that there were a clear intention to connect

municipalities when the 1965 plan and the actual network concur. In other words, for municipali-

ties, urban planners projected to open a station in 1965 and there is actually one in 1990. In that

case, we consider that the treatment can be seen as endogenous because RER stations have been

built to connect growing areas.
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Figure 5: Excluded municipalities for estimations

On the opposite, we consider there were no clear intention to treat, if these is a discrepancy

between the 1965 plan and the actual network. As stated before, the central Government modi-

fied the ambitious, but too costly, 1965 scheme. The final RER project gave priority to upgrading

existing lines instead of the construction of new lines. It means that some municipalities should

have received a station if the 1965 plan would have been put in place, but they did not because

of budgetary issues. Besides, some existing lines have benefited from a quite unexpected improve-

ment. In some municipalities, the old commuter train station has been upgraded to a RER station,

after of the 1965 plan revision, while it should not have been connected to the RER according to

the initial plan. In addition, as existing lines had been built in the 19th century, there was no way

for the Government to manipulate the route of the RER lines. Besides, urban planning policies

were highly centralized until the 1982 decentralization law. Local authorities thus had a limited

influence on the RER project definition. Consequently, the shape of the RER network is largely

exogenous in our subsample.

In the end, municipalities can be divided in three categories. First, the control group includes

municipalities not equipped with a RER but which should have been according to the initial project.

Second, we choose municipalities equipped with a RER station but which should not have been

equipped according to the initial plan for the treatment group. The third group finally includes

municipalities for which the initial plan and the current network coincide. We do not use them for

our estimations for endogeneity reasons (see figure 6).

1.4 The econometric method

The aim of this study is to estimate δ the causal effect of a RER station opening in a mu-

nicipality on employment, population and firm location. In the previous section, we describe two
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sets of treatment and control groups for which RER treatment can be regarded as exogenous.

In this section, we describe a difference-in-difference matching method to compute this causal

estimate.Our baseline estimates cover the 1990-1975 period. Considering the RER network pro-

gressively spread over Paris metropolitan region, the treatment group enlarges over time while

control group becomes smaller (see figure 6). Consequently, there are very few municipalities in

the control group in the inner ring of the suburbs after 1990. It is impossible to use our identifica-

tion strategy thereafter. As major network improvements were put into service in the 1970s and

the 1980s, this time restriction does not prevent the estimation of treatment effect.

We consider the municipality growth ∆ log(Yit+1) = log(Yit+n)− log(Yit) is driven by the open-

ing of a RER station between t and t+n and some initial parameters Xit . Initial condition variables

are required because long-difference estimator only address constant over time disparities. While

it is clear that the local growth rate varies according to the distance to Paris, the other trans-

portation infrastructure (highways and commuter train), the past population growth rate or the

initial density in employment and population of the municipality. For population and employment

data, as we mostly use census data, we compute a long-difference estimator for only one period,

so there is no need to estimate time fixed effects αt .

∆ log(Yit+n) = δ∆RERit+n + βXit + αt + εit

For firm location choice, data are available for each year. For easy comparison, we keep the

same 1975-1990 period with a slightly different specification. The depend variable is the difference

in the number of new firms in the municipality i between year 1975 and year t + n. We consider

year 1975 for initial conditions. In that case, time fixed effects αt are required.

Table 2 shows important discrepancies between the control and the treatment group. We are

concerned by the possibility that these differences may affect our estimates. First, we apply two

restrictions to our sample to ensure that treatment and control group have a common support for

some key variables (see figure 9 page 27 in appendix). We exclude municipalities which are located

further than 40 km away from Paris. In most distant municipalities, there are hardly any RER

stations while there are many commuter train stations. This is due to the fact that the Regional

Express Rail is mainly a urban mass transit network while the commuter train system serves the

rural fringes of the metropolitan region. Table 1 also shows that only 8 % of the population and

5% of the employment were located further than 40 km away from Paris. The second restriction

pertains the municipalities for which employment was less than 800 in 1975 since we note that

such municipalities are overrepresented in the control group. The other advantage is to exclude

very small municipalities that can bias the estimates because of nonlinear effects in the growth

rate of population and employment. We think that our loglinear specification may not be able to

include a too large variety of municipality size. Table 2 shows that common support restrictions

reduce the discrepancies between control and treatment for both strategies.

Because initial condition variables and common support restrictions may be not enough to

account for the gap between control and treatment group, we add a matching method to our

difference-in-difference framework. We follow Imbens and Wooldridge (2008) and we weight ob-

servations with the propensity score. It is estimated with a logit model as the probability for a

municipality to get a RER station given the density in population and employment, the distance

to Paris and the surface of the municipality. Thank to this matching method, municipalities which

have a very low probability to be connected to the RER network does not affect much the esti-
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Table 2: Comparison of control and treatment groups

Group 1 Group 2

Untreated Treated Untreated Treated

Unrestricted sample

Population1975 10,092 21,411 12,483 20,268

Firms1975 284 535 352 515

Employment1975 2,012 4,960 2,747 4,635

timePar is 1975 69 62 67 63

dPar is 25 19 18 22

Number of municipality 125 103 35 61

Restricted sample

Population1975 18,643 25,055 17,178 26,368

Firms1975 534 634 484 676

Employment1975 3,904 5,927 3,862 6,138

timePar is 1975 62 59 58 59

dPar is 20 17 16 19

Number of municipality 59 85 24 45

mation. For example, the control group includes many small municipalities that are located at the

rural fringes of the metropolitan region. The estimation of the propensity score is presented in the

appendix (see table 9 page 28).

One could argue these differences between control and treatment groups may show our iden-

tification strategy is not valid. On the contrary, we argue it is only due to a simple geographic

reason. Random treatment assignment among intermediate municipalities is consistent with dif-

ferences between control and treatment group because RER lines aim at connecting Paris center

to economic subcenters. In fact, the bigger and the closer to Paris is a municipally, the greater

is the chance to be on the straight line between Paris and a subcenter and thus the larger is the

probability to be treated. Since bigger and more central municipalities are more populated, dis-

crepancies between control and treatment group are consistent with the exogeneity of treatment.

The estimation of the propensity score gives support to this idea. Table 9 (page 28, in appendix)

shows that neither past demographic growth nor population, nor employment have a significant

effect on the probability to receive a station for municipality. Conversely, surface, distance to Paris

and the interaction term are significant.

The central assumption of difference-in-differences is that the control group and the treatment

groups would have grown by the same amount in the absence of the treatment. To test for the

common trend assumption, we provide a placebo test. Concretely, we restrict the treatment group

to municipalities that received a RER station between 1975 and 1990 by excluding the few munic-

ipalities that were treated between 1969 and 1975. Besides, we apply our model to the 1968-1975

period to be sure there is no ex-ante trend gap between treatment and control group. The placebo

test gives support to our identification strategy as we do not find any significant difference between

the control and treatment group for both strategies before 1975 (see table 11 page 29).

Thanks to our identification, there might be no unobserved phenomenon correlated to the

treatment. In a word, the whole gap we find between control and treatment group is due to

the treatment. However, the fundamental assumption of difference-in-differences could be par-

tially rejected for another reason. There may be actually two effects of RER station opening:
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attractiveness and displacement. If employment increases due to attractiveness effect, untreated

municipalities would not be affected. In that case, the RER network increases the total firm num-

ber of the region. On the contrary, if employment increases in a treated municipality because of a

displacement effect, it necessarily implies a decrease for other municipalities, and even potentially

municipalities in the control group. Obviously, the reality is in between. To discriminate between

the two effects in the case of firm location, Schmidheiny and Brülhart (2011) suggest to use a

nested logit model can separate the respective share of relocation and attractiveness. The esti-

mation of such a model requires individual firm data and outside options of firms (for example,

the rest of France and other European countries). Because we do not have such data, we can

isolate the two effect. We do not know whether the treatment effect is due relocation of firm

or population between treated and untreated municipalities within Paris metropolitan area, or the

attraction of new firms or inhabitants (which would have not chose in the Paris metropolitan area

without the RER construction). In facts, the control group could have been negatively affected

by the treatment and could have evolved differently in absence of the RER commissioning. Con-

sequently, the result we get could be overestimated and the true treatment effect lies between the

half of the estimate and the provided value.

2 Data

We use data at the municipality level from different sources to provide information on firm,

employment and population. We also build new data to precisely describe the evolution of the

urban transportation system between the 1970s and the 2000s. Municipality is the more accurate

geographical scale available since more precise data are computed only since the 1990s. However,

French municipalities are particularly small in comparison with other European countries. The Paris

metropolitan region contains 1300 municipalities which proves to be an adapted geographical scale

for this type of estimations.

Concerning firms, we use the French administrative database ”Sirene” between 1974 and 2004.

It provides exhaustive information on the industry sector, the location at a municipality level, the

opening and closing years. We aggregate firm data at the municipality level, year by year. Unfor-

tunately, employment at firm level is not accurate enough before 1993 to be used in this study.

Note also that until the 1990s, foreigner investors had to register every acquisition of French firms

with the Treasury. A dataset of foreign direct investment (FDI) has been computed using this

administrative requirement. So, we have data on shareholding including the nationality of the

stakeholder and the proportion of capital held by foreigners. As this compulsory registration has

been phased out in the 1990s, reliable data on FDI are available only until 1994. Finally, we use

census data to assess the population level, the employment, the unemployment rate and the social

composition of municipalities at each census year (e.g. 1968, 1975, 1982, 1990, 1999 and 2009).

Note that employment is available only for workers between 25 and 55 years old.

The Regional Express Rail has upgraded commuter train service in many ways: higher fre-

quency, new trains, new lines. Besides, this transportation system is mainly a improvement of the

existing commuter rail system. As a consequence, the treatment is predominately a change in the

quality of the train service. In most of the case, treated municipalities were already connected

to the transportation network before the commissioning of the RER. That is the reason why we

construct data which reflects the quality of the train service. First, we use a treatment variable

which take into account the number and the proximity of train stations for each municipality. More

concretely, we compute the surface of each municipality within 100, 500 and 1,000 meters of a
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Figure 7: Example of the treatment variable for the Lieusaint-Moissy RER station

●

Lieusaint−Moissy Station

Lieusaint
Moissy−Cramayel

N

0 1 km

●

RER line
RER station
Within 1000 meters from RER station:
− Lieusaint municipality (48 %) 
− Moissy−Cramayel municipality (52 %) 

Note: the grey disk represents the area which is within 1000 meters of the RER station. 48 % of

this area is located in the Lieusaint municipality whereas 52 % is located in Moissy-Cramayel.

train or metro station, each year between 1969 and 2009. In order to facilitate the interpretation

of the treatment variable we normalize this surface to 1 if the municipality host 100 % of the

100 meter zone around the station. For example, in the figure 7, the RER variable is equal to

0.48 for the Lieusaint municipality as 48 % the 1,000 meter buffer around the Lieusaint-Moissy

station is located in that municipality. This variable may be higher than one if there are several

stations in the same municipality. We finally select the intermediate value of 500 meters which is

quite standard for the catchment area of public transportation. Table ?? shows that 100 meter

RER variable provides significant estimates only for the first strategy while the 1,000 meters RER

variable provides a significant treatment effect for both strategies. Unfortunately, it is not possible

to find data on the frequency of train which played a big role in the improvement of the Paris

commuter train system.

The second type of treatment variable is the evolution of the journey time between 1969 and

the 2009. To compute the travel time in the past, we consider that the RER did not increase the

speed of train. This assumption is likely to hold as a big part of the electrification of the commuter

train network was completed some years before. Consequently, the variation of the journey will be

due to the connection of isolated lines. Concretely, we consider the commuter train and metro

networks as one graph. The train and metro station are the nodes of this graph. In the same way,

the lines which links the stations are considered as the arcs of this graph. We apply a simple short

path algorithm to calculate the journey time between two stations of the transportation system.

To compute this journey duration for a given year, we remove the arcs that correspond to lines

opened after this date (see figure 8 page 26, in appendix). We obtain a matrix of travel duration

between every station of the transportation system, year by year, from 1969 to 2009.
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We aggregate the matrix in single variable which is the mean of the travel time to the 20

boroughs of Paris. This variable, here after, the mean travel time to Paris, is a good summary

of the transportation system as the network is highly centralized towards Paris. We consider

the travel time to all neighborhoods of Paris, because the RER consisted in the digging of four

tunnels under Paris to connect isolated lines. The travel time to the closest borough may thus

not have decrease while a new tunnel a new tunnel may allow a better connection to more distant

neighborhoods. Finally, between 1969 and 2005, the journey time to Paris decreased by 5.3

minutes for municipalities connected to the Regional express rail while it decreased only by 2

minutes in municipalities left apart from the new network. This improvement may seem limited

but the average effect hides various situations. First, the journey time may only change for some

neighborhoods. Second, some lines did not much improve the travel time as segments of new

tracks were very short.

3 Results

3.1 The RER effect on employment

Table 3 shows how important it is to estimate a well-specified model for transportation effect

estimation. The results of our two identification methods are reported in columns (4) and (5): a

RER station opening or improvement causes an increase between 7 and 11 percent of employment

in a municipality between 1975 and 1990. In a certain way, the Regional Express Rail contributed

to job decentralization in the Paris metropolitan region. The two methods yield slightly different

results since the second strategy yields a stronger treatment effect. This could be due to the fact

that the first strategy compares municipalities connected to the RER network to municipalities

with a commuter rail station whereas the second strategy compares treated municipalities to mu-

nicipality without any mass transit. With this in mind, it seems logical the gap between control

and treatment to be greater with the second strategy.

The first column presents the most naive way to estimate the parameter of interest. It in-

cludes all the municipalities of the Paris metropolitan region, with no control for initial conditions.

Control variables does not modify much the coefficient associated to the treatment. Restriction

to common support and matching strongly modify almost all coefficients, including the RER effect

estimation. It indicates that strong non-linearity may bias the results if the smallest municipalities

are included in the estimation sample. Besides, column (2) and (3) show that economic centers

of the Paris metropolitan region (e.g. new towns, business districts, city core and airports) grew

extremely rapidly between 1975 and 1990. Since the Regional express rail linked these areas in

priority, it is important to exclude them in order to avoid endogeneity issues.

Table 4 presents the estimation of treatment effect using alternative treatment variables. The

first two columns break down previous results by differentiating the effect in the inner ring and in

the outer ring of the Paris metropolitan region. Both strategies yield similar results: the effect

of the RER is only significant for municipalities within 20 km from Paris. It does not necessar-

ily means that mass transit only matters in the inner ring. It maybe due to the fact that new

towns, which are excluded from our sample and located about 30 km from Paris, attract all the

job creations in the outer ring. Otherwise, this result may also reflect the fact the importance

of public transportation declines with the distance to Paris. Descriptive statistics show that the

further you live from Paris, the more likely you are to use car. In facts, 64 % of commuters uses

public transportation in the municipality of Paris (e.g. historical city core), 44.8 % in the inner
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Table 3: Effect of RER on employment at the municipality level

∆ log Employ1975−90
(1) (2) (3) (4) (5)

Intercept 0.206∗∗∗
(0.02)

−1.645∗∗∗
(0.634)

−1.911
(1.603)

−4.974∗
(2.584)

−8.783∗∗
(3.762)

RER1975−90 0.093∗∗
(0.045)

0.09∗∗
(0.039)

0.036∗
(0.02)

0.072∗∗
(0.032)

0.11∗∗
(0.05)

Train1990 −0.002
(0.017)

0.011
(0.019)

0.005
(0.014)

−0.028
(0.027)

−0.013
(0.034)

Highway1990 0.16∗∗
(0.068)

0.088∗
(0.048)

0.153∗∗
(0.06)

0.263∗∗
(0.106)

log(Surface) −0.016
(0.026)

0.101∗∗∗
(0.029)

0.165∗∗∗
(0.04)

0.187∗∗
(0.075)

1(dPar is ≤ 20km) 0.021
(0.055)

0.099∗∗
(0.049)

0.158∗∗∗
(0.051)

0.127∗
(0.071)

∆ log(Population1968−75) 0.136∗∗
(0.069)

0.31∗∗∗
(0.082)

0.407∗∗∗
(0.128)

0.174
(0.114)

log(Population1975) 0.691∗∗∗
(0.116)

0.264
(0.317)

0.749
(0.482)

1.499∗∗
(0.655)

log(Population1975)
2 −0.025∗∗∗

(0.006)
−0.011
(0.015)

−0.034
(0.025)

−0.073∗∗
(0.035)

log(Employment1975) −0.289∗∗∗
(0.038)

−0.138∗∗∗
(0.045)

−0.211∗∗∗
(0.031)

−0.23∗∗∗
(0.059)

New town 0.822∗∗∗
(0.115)

0.563∗∗∗
(0.119)

Metro 0.184∗∗
(0.076)

0.165∗∗
(0.064)

Business district 0.596∗∗∗
(0.127)

0.491∗∗∗
(0.122)

Airport 0.511∗∗∗
(0.144)

0.286∗
(0.149)

Number of observations 1278 1278 287 143 68

Sample Complete Complete Restricted Strategy 1 Strategy 2

Weighted by prop. score X X X

Standard errors in brackets - Significance levels: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%

ring and 29 % in the outer ring (INSEE, 2008). Column (3) and (4) use a dummy of the proximity

to a RER station. This variable equals one is there is a RER station inside the municipality or

within 500 meter from the border. Treatment effect is significant only with the first strategy. It

highlights that the very local proximity to a RER station matters for job location. In facts, the

discrepancy between our baseline estimates and column (4) indicates that the proportion of the

municipality that belongs to the 500 meter buffer around a RER station matters. Finally, the two

last columns show the effect of journey time reduction on employment. According to the first

strategy, employment increases by 2.4 % when journey time to Paris decreases by one minute.

This result points out that various treatment variables confirm the positive impact of mass transit

on employment. We note that the treatment variable associated to the second strategy is not

significant. It is due to the fact that a important part of the control group is not connected to

the mass transit network. Consequently, the sample size decreases dramatically as there are many

missing values and prevents us from computing our model.

3.2 Different tastes for accessibility

Table 5 indicates that the positive effect of the Regional Express Rail is also valid for firms.

We apply our methodology to both firm stock and new firm location and we get a significant

and positive impact of the RER. The estimated impact on new firm location is lower that the
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Table 4: Effect of the RER on employment - Alternative treatment variables

∆ log Employment1975−90
(1) (2) (3) (4) (5) (6)

Intercept −5.379∗
(2.73)

−8.919∗∗
(4.026)

−4.736∗
(2.523)

−7.443∗
(4.012)

−2.08
(2.684)

0.021
(5.563)

RER1975−90×
1(dPar is ≤ 20km)

0.096∗∗∗
(0.037)

0.115∗
(0.065)

RER1975−90×
1(dPar is > 20km)

0.007
(0.062)

0.098
(0.065)

Train1990 −0.032
(0.027)

−0.014
(0.035)

1RER 1975−90 0.095∗∗∗
(0.035)

0.059
(0.071)

∆timePar is 1975−90 −0.024∗∗∗
(0.009)

−0.023
(0.019)

Highway1990 0.151∗∗
(0.06)

0.263∗∗
(0.107)

0.162∗∗∗
(0.058)

0.266∗∗
(0.114)

0.104∗∗
(0.049)

0.164
(0.102)

log(Surface) 0.162∗∗∗
(0.04)

0.187∗∗
(0.076)

0.156∗∗∗
(0.038)

0.19∗∗
(0.083)

0.127∗∗∗
(0.042)

0.19∗
(0.095)

1(dPar is ≤ 20km) 0.106
(0.066)

0.116
(0.086)

0.151∗∗∗
(0.05)

0.122
(0.078)

0.096∗
(0.052)

0.053
(0.087)

∆ log(Population1968−75) 0.389∗∗∗
(0.13)

0.17
(0.115)

0.425∗∗∗
(0.126)

0.187
(0.112)

0.381∗∗∗
(0.137)

−0.004
(0.125)

log(Population1975) 0.848
(0.515)

1.529∗∗
(0.72)

0.718
(0.465)

1.196∗
(0.661)

0.263
(0.473)

−0.236
(0.939)

log(Population1975)
2 −0.039

(0.026)
−0.074∗
(0.039)

−0.032
(0.024)

−0.055
(0.035)

−0.006
(0.024)

0.018
(0.049)

log(Employment1975) −0.209∗∗∗
(0.03)

−0.229∗∗∗
(0.06)

−0.214∗∗∗
(0.031)

−0.24∗∗∗
(0.056)

−0.237∗∗∗
(0.035)

−0.287∗∗∗
(0.05)

Number of observations 143 68 143 68 117 43

Sample Strategy 1 Strategy 2 Strategy 1 Strategy 2 Strategy 1 Strategy 2

Weighted by prop.

score

X X X X X X

Standard errors in brackets - Significance levels: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%

baseline estimates on employment. That is due to a slightly different econometric model: we use

the annual flow of new firm and not the difference in new firm location between 1975 and 1990.

However, we note that the estimated impact for the firm stock is smaller as well. That can be

due to the fact that our employment measure includes the public sector while the total number of

firms naturally refers to the private sector. Another explanation can be that the RER increases the

size of firms. Besides, we find no effect on population at all. In addition, the coefficient associated

with presence of a highway is also insignificant for population while it is for firms and employment.

It can mean that firms are more selective than inhabitants when they choose their location.

Table 6 shows our estimates broken down by industry. We find that the RER does not change

the distribution of employment by industry (manufacturing, building and services). This results

holds if broken down by distance to Paris. Table 7 completes previous findings on foreign firms.

We note that treatment effects are not consistent across groups and non-significant for the second

strategy even if the estimate is large. This set of results denotes that our identification strategy

is clearly efficient in providing the general treatment effect but may suffer from the small size of

the sample for more detailed results. Because of these discrepancies, result have to be interpreted

carefully. They seem to show that mass transit affects foreign firms more intensely than other

firms. According to the first strategy, RER station opening increases foreign firm location by 22

%. This result may be due to a selection bias in the characteristics of foreign-owned firms.
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Table 5: Effect of the RER on population and firms at the municipality level

∆ log ∆ log ∆ log

Firm location 1975−90 Firms1975−90 Population1975−90
(1) (2) (3) (4) (5) (6)

Intercept −2.828∗∗∗
(0.705)

−0.073
(0.943)

−3.058∗
(1.576)

−1.211
(2.433)

0.645
(1.549)

2.02
(2.608)

RER1975−90 0.021∗∗∗
(0.007)

0.023∗
(0.013)

0.06∗∗∗
(0.017)

0.077∗∗
(0.038)

−0.008
(0.023)

−0.009
(0.044)

Train1990 −0.014∗∗
(0.007)

−0.012
(0.009)

−0.039∗∗
(0.02)

−0.038
(0.026)

−0.005
(0.018)

0.038∗
(0.021)

Highway1990 0.097∗∗∗
(0.014)

0.095∗∗∗
(0.019)

0.102∗∗∗
(0.037)

0.102
(0.062)

0.008
(0.034)

−0.081
(0.051)

log(Surface) 0.086∗∗∗
(0.011)

0.044∗∗∗
(0.016)

0.119∗∗∗
(0.025)

0.077∗
(0.042)

0.052∗∗
(0.022)

0.059
(0.043)

1(dPar is ≤ 20km) 0.091∗∗∗
(0.013)

0.083∗∗∗
(0.017)

0.102∗∗∗
(0.031)

0.101∗∗
(0.048)

0.033
(0.033)

0.114∗∗
(0.05)

∆ log(Population1968−75) 0.395∗∗∗
(0.031)

0.262∗∗∗
(0.032)

0.44∗∗∗
(0.078)

0.208∗∗
(0.08)

0.259∗∗∗
(0.082)

0.097
(0.085)

log(Population1975) 0.137
(0.127)

−0.274∗
(0.164)

0.517∗
(0.287)

0.259
(0.414)

−0.157
(0.28)

−0.436
(0.455)

log(Population1975)
2 0.007

(0.007)
0.029∗∗∗
(0.009)

−0.016
(0.015)

−0.004
(0.023)

0.005
(0.014)

0.017
(0.025)

log(Firms1975) 0.557∗∗∗
(0.023)

0.509∗∗∗
(0.037)

−0.337∗∗∗
(0.047)

−0.296∗∗∗
(0.066)

log(Firm location1975) −0.927∗∗∗
(0.013)

−0.883∗∗∗
(0.023)

Number of observations 2159 1019 143 68 143 68

Time fixed effects X X
Sample Strategy 1 Strategy 2 Strategy 1 Strategy 2 Strategy 1 Strategy 2

Weighted by prop.

score

X X X X X X

Standard errors in brackets - Significance levels: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%

Table 8 provides interesting elements on competition for space. Sadly, we do not observe

neither population income nor housing prices. However, we argue that the proportion of executives

and professionals in both employment and population provides a good approximation. This cat-

egory includes a significant proportion of qualified workers and wealthy households in the French

classification of occupations. Whereas we did not find any effect of the RER on population, we

highlight a significant impact on the share of executives and professionals in population within 20

km from Paris. It suggest that accessible areas become more attractive for households that are

likely to pay more for their housing. In addition, we also find a positive and significant effect of

the RER on the share of executives in the employment within 20 km from Paris while it is nega-

tive further away. It implies that the increase in employment is more intense for high-skilled workers.

Our results show no clear evidence that the RER induced a population increase. Nevertheless,

we observe that certain types of economic activity or inhabitants are likely to respond to an im-

proved accessibility in the inner ring. This outcome is in line with descriptive statistics (see table

1) since population remains quite stable (+ 9 %) while employment increased by 59 % in the

inner ring between 1968 and 1999. In facts, municipalities located within 20 km of Paris happened

to be already well developed in the 1960s. It implies there was not much space for new urban

development when the RER opened. Even if we find a net increase in the employment, we also

see a replacement effect in favor of high-skilled workers and wealthy households. In other words,

economic agent with a higher willingness to pay for the proximity with Paris pull out others when a
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Table 6: Effect of the RER on employment by industry at the municipality level

∆ log Share in employment1975−90
Building Manufacturing Services

(1) (2) (3) (4) (5) (6)

Intercept 0.29
(0.329)

0.728
(0.65)

1.027
(1.066)

0.58
(1.633)

−0.718
(1.096)

−0.672
(1.688)

RER1975−90 0.001
(0.005)

0
(0.011)

0.002
(0.009)

0
(0.015)

−0.003
(0.009)

−0.002
(0.018)

Train1990 −0.006
(0.004)

−0.013∗
(0.007)

−0.014∗
(0.008)

−0.008
(0.011)

0.019∗∗
(0.009)

0.022
(0.014)

Highway1990 −0.004
(0.01)

0.004
(0.016)

0.021
(0.016)

0.044∗
(0.026)

−0.006
(0.017)

−0.056∗
(0.029)

log(Surface) −0.004
(0.006)

0.009
(0.012)

0.017
(0.011)

0.012
(0.02)

−0.009
(0.013)

−0.022
(0.021)

1(dPar is ≤ 20km) −0.019∗
(0.01)

−0.023
(0.015)

0.002
(0.016)

−0.002
(0.025)

0.017
(0.017)

0.036
(0.023)

∆ log(Population1968−75) −0.032∗∗
(0.015)

−0.036∗
(0.021)

−0.002
(0.034)

−0.013
(0.038)

0.028
(0.039)

0.044
(0.042)

log(Population1975) −0.022
(0.06)

−0.158
(0.111)

−0.256
(0.208)

−0.147
(0.29)

0.24
(0.215)

0.278
(0.297)

log(Population1975)
2 0.002

(0.003)
0.009
(0.006)

0.012
(0.01)

0.007
(0.015)

−0.012
(0.011)

−0.014
(0.016)

Share of building1975 −0.644∗∗∗
(0.068)

−0.512∗∗∗
(0.107)

Share of manufact1975 −0.345∗∗∗
(0.054)

−0.323∗∗∗
(0.085)

Share of services1975 −0.348∗∗∗
(0.051)

−0.38∗∗∗
(0.072)

Number of observations 143 68 143 68 143 68

Sample Strategy 1 Strategy 2 Strategy 1 Strategy 2 Strategy 1 Strategy 2

Weighted by prop.

score

X X X X X X

Standard errors in brackets - Significance levels: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%

station opens. In addition, the increasing size of Paris requiers all places within 20 km from Paris

to be occupied, whatever their accessibility. That would be why, we find no significant differences

between control and treatment group for population: poorly accessible areas would be filled by

poorer households. This question would need to be linked with regulation of land use, but we do

not have any data to account whether it explains these areas do not densify. Further away from

Paris, there might be less competition for space as the urban development is less advanced. How-

ever, descriptive statistics show that both population and employment rose sharply in the outer

ring (respectively 130 % and 253 %). Several explanations can be found for the absence of RER

effect for the outer ring. First, firm and inhabitants choosing to locate far away from Paris may

prefer car-based mobility or may be less sensitive to accessibility. Besides, new towns, which are

excluded from our sample, may attract all firms or inhabitants ready to settle down in the outer ring.

3.3 Robustness checks

Table 11 (see page 29 in appendix) presents a set of placebo tests. It estimates the treatment

effect before and more than a decade after the commissioning of the RER. We find no significant

effect of RER on employment neither for the 1968-1975 period nor after 1990. It suggests that

the common trend assumption is valid. It also shows that the RER did not induce significant antic-

ipation effects on firms. We would need more frequent data to ensure that there in not treatment
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Table 7: Effect of the RER on the number of foreign-owned firms

∆ log(Number of foreign-owned firms)1975−90
(1) (2)

Intercept −16.208∗
(9.562)

−11.433
(15.86)

RER1975−90 0.225∗∗
(0.094)

0.274
(0.17)

Train1990 −0.068
(0.081)

−0.02
(0.109)

Highway1990 0.384∗∗
(0.184)

0.808∗∗
(0.366)

log(Surface) 0.387∗∗∗
(0.126)

0.355
(0.22)

1(dPar is ≤ 20km) 0.582∗∗∗
(0.179)

0.568∗∗
(0.279)

∆ log(Population1968−75) 1.23∗∗∗
(0.467)

0.824
(0.605)

log(Population1975) 2.006
(1.826)

1.196
(2.95)

log(Population1975)
2 −0.104

(0.092)
−0.066
(0.148)

log(Firms1975) 0.226
(0.245)

0.193
(0.424)

Foreign-owned firms1975 −0.385∗∗∗
(0.066)

−0.395∗∗∗
(0.114)

Number of observations 123 58

Sample Strategy 1 Strategy 2

Weighted by prop. score X X

Standard errors in brackets - Significance levels: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%

impact in the last preceding years before a station opening.

Table 12 (see page 30 in appendix) presents a test that checks RER treatment effect is caused

by a local variation of transport infrastructures and not by a spacial shock that also affect sur-

rounding municipalities. The rational behind this test is to confirm that our estimates are not

contaminated by the proximity to a growing economic subcenter. Indeed, one could argue that

we find a positive impact of RER in intermediate municipalities because they are located in the

vicinity of a new town or an airport. To reject this assumption, we add the employment or popu-

lation growth between 1975 and 1990 in the surrounding municipalities to our model. Concretely,

we compute a gravity index which is equal to the sum of the population or the employment in

surrounding municipalities divided by the distance. The results of this test show the new variable

does not affect the treatment effect neither for population nor for employment. We note that the

coefficient associated with the growth of neighbors is larger for population than for employment.

It suggests that job location is more linked to what occurs around than population location; em-

ployment may be more responsive to the variation of very local characteristics. To sum up, this

test proves that the estimated impact of the RER is independent of employment variation in other

municipalities. What we find in this paper is caused by a local variation at the municipality scale

and not by spatially correlated shocks.

4 Conclusion

21



Table 8: Effect of RER on the share of executives and professionals

∆ Share of executives and professionals1975−90
in population in employment

(1) (2) (3) (4)

Intercept 0.289
(0.454)

−0.187
(0.57)

0.201
(0.501)

−1.113∗
(0.627)

RER1975−90× 1(dPar is ≤ 20km) 0.014∗∗∗
(0.005)

0.011
(0.009)

0.016∗
(0.009)

0.026∗∗
(0.012)

RER1975−90× 1(dPar is > 20km) 0.019
(0.013)

−0.001
(0.011)

−0.014∗∗
(0.007)

−0.013
(0.008)

Train1990 0.004
(0.004)

0.008
(0.005)

−0.001
(0.006)

0.002
(0.004)

Highway1990 −0.002
(0.009)

−0.015
(0.011)

0.018∗∗
(0.008)

0.022∗
(0.012)

log(Surface) 0.002
(0.007)

0.016∗
(0.009)

−0.004
(0.006)

0.005
(0.007)

1(dPar is ≤ 20km) 0.003
(0.008)

0.01
(0.012)

−0.008
(0.01)

−0.005
(0.013)

∆ log(Population1968−75) −0.038∗∗
(0.015)

−0.044∗∗∗
(0.016)

0.023
(0.017)

0.001
(0.017)

log(Population1975) −0.021
(0.081)

0.035
(0.105)

−0.017
(0.095)

0.233∗
(0.119)

log(Population1975)
2 0

(0.004)
−0.004
(0.006)

0
(0.005)

−0.013∗∗
(0.006)

log(Employment1975) 0.006
(0.005)

0.013∗
(0.007)

0.013∗∗
(0.006)

0.005
(0.009)

Share of exec. and prof. in pop.1975 0.028∗∗∗
(0.004)

0.027∗∗∗
(0.005)

Share of exec. and prof. in emp.1975 0.015∗∗
(0.006)

−0.002
(0.012)

Number of observations 143 68 143 68

Sample Strategy 1 Strategy 2 Strategy 1 Strategy 1

Weighted by prop. score X X X X

Standard errors in brackets - Significance levels: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%
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Miquel Àngel Garcia-López, Adelheid Holl, and Elisabet Viladecans-Marsal. Suburbanization and

highways: when the romans, the bourbons and the first cars still shape spanish cities. Working

Papers 2013/5, Institut d’Economia de Barcelona (IEB), 2013.

Loriane Py and Fabrice Hatem. Internationalisation et localisation des services : une analyse secto-

rielle et fonctionnelle appliquée aux firmes multinationales en europe. Économie et Statistique,
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A Appendix

A.1 Map

Figure 8: Example of the route between Le Bourget and Cité Universitaire with the RER
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Note: before the commissioning of the RER, the journey between Cité Universitaire and Le Bourget

required two changes. First, you needed to take a commuter train station to the connection station

Denfert-Rochereau. Then, you have to ride the metro line 4 to Gare du Nord. Finally, another

commuter rail line will lead you to final destination, Le Bourget. Thanks to the RER, it is possible

cross Paris from Cité Universitaire to Le Bourget without any connection, which lowers the journey

time from 45 to 26 minutes.
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A.2 Estimations

Figure 9: Density of distance to Paris and employment in both groups
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Note: bold line represents the density in the treatment group. The other line represents the density

in the control group. Variable distribution is computed for the unrestricted sample.
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Table 9: Estimation of the propensity score

Intercept −24.288∗∗∗
(6.444)

log(Employment1968) 0.263
(0.236)

log(Population1968) −0.015
(0.287)

∆ log(Population1968−75) −0.675
(0.52)

dPar is 0.708∗
(0.368)

log(Surface) 1.558∗∗∗
(0.442)

dPar is × log(Surf ace) −0.05∗∗
(0.023)

Highway1990 −0.634
(0.415)

Number of observations 288

Standard errors in brackets - Significance levels: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%

Table 10: Effect of RER on employment - Larger or smaller area around the station

∆ log Employment1975−90
(1) (2) (3) (4)

Intercept −2.413
(2.483)

−6.834∗
(3.588)

−5.474∗∗
(2.53)

−8.282∗
(4.142)

Highway1990 0.065
(0.049)

0.143∗∗
(0.072)

0.153∗∗
(0.063)

0.163∗
(0.083)

log(Surface) 0.134∗∗∗
(0.042)

0.221∗∗∗
(0.051)

0.178∗∗∗
(0.042)

0.145∗
(0.08)

∆ log(Population1968−75) 0.316∗∗
(0.14)

−0.025
(0.124)

0.279∗∗∗
(0.101)

0.147
(0.122)

log(Population1975) 0.319
(0.418)

1.066∗
(0.629)

0.85∗
(0.481)

1.461∗∗
(0.683)

log(Population1975)
2 −0.011

(0.021)
−0.047
(0.033)

−0.038
(0.025)

−0.071∗
(0.038)

log(Employment1975) −0.217∗∗∗
(0.033)

−0.29∗∗∗
(0.049)

−0.241∗∗∗
(0.033)

−0.188∗∗∗
(0.054)

Number of observations 112 61 156 54

Sample Strategy 1 Strategy 2 Strategy 1 Strategy 2

Weighted by propensity score X X X X

Standard errors in brackets - Significance levels: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%
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Table 11: Effect of RER on employment - Placebo tests

∆ log ∆ log

Employment1968−75 Employment1990−2009
(1) (2) (3) (4)

Intercept 2.459
(2.52)

1.773
(3.312)

−1.013∗∗
(0.501)

−1.172
(0.803)

RER1975−90 0.019
(0.034)

−0.011
(0.067)

0.022
(0.035)

0.041
(0.056)

Train1990 −0.082∗∗∗
(0.03)

−0.049
(0.049)

−0.004
(0.03)

−0.026
(0.032)

Highway1990 0.109∗
(0.056)

0.103
(0.08)

0.01
(0.052)

0.001
(0.078)

log(Surface) 0.127∗∗∗
(0.038)

0.141∗
(0.073)

0.07∗
(0.036)

0.084∗
(0.05)

1(dPar is ≤ 20km) −0.038
(0.061)

−0.013
(0.087)

0.018
(0.051)

−0.101∗
(0.06)

∆ log(Population1962−68) 0.286∗
(0.146)

0.409
(0.26)

log(Population1968) −0.823∗
(0.452)

−0.652
(0.533)

log(Population1968)
2 0.035

(0.024)
0.033
(0.03)

log(Employment1968) 0.056
(0.069)

−0.075
(0.088)

∆ log(Population1975−90) 0.151
(0.112)

0.264
(0.186)

log(Population1990) 0.097∗
(0.058)

0.098∗
(0.052)

log(Employment1990) −0.12∗∗
(0.049)

−0.12∗
(0.064)

Number of observations 143 68 143 68

Sample Strategy 1 Strategy 2 Strategy 1 Strategy 2

Weighted by propensity score X X X X

Standard errors in brackets - Significance levels: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%
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Table 12: Effect of RER and surrounding municipalities growth on employment

∆ log ∆ log

Employment1975−90 Population1975−90
(1) (2) (3) (4)

Intercept −4.853∗
(2.876)

−8.555∗∗
(3.891)

0.823
(1.69)

1.576
(2.689)

RER1975−90 0.072∗∗
(0.032)

0.11∗∗
(0.051)

0.009
(0.024)

0.003
(0.045)

Train1990 −0.029
(0.028)

−0.016
(0.037)

−0.016
(0.021)

0.026
(0.025)

Highway1990 0.154∗∗
(0.06)

0.264∗∗
(0.108)

0.015
(0.032)

−0.067
(0.055)

log(Surface) 0.161∗∗∗
(0.046)

0.179∗∗
(0.072)

0.007
(0.029)

0.026
(0.043)

1(dPar is ≤ 20km) 0.164∗∗
(0.068)

0.142
(0.088)

0.13∗∗∗
(0.045)

0.157∗∗
(0.066)

∆ log(Population1968−75) 0.408∗∗∗
(0.13)

0.17
(0.115)

0.265∗∗∗
(0.076)

0.104
(0.08)

log(Population1975) 0.724
(0.541)

1.451∗∗
(0.69)

−0.158
(0.301)

−0.327
(0.465)

log(Population1975)
2 −0.032

(0.028)
−0.07∗
(0.037)

0.004
(0.016)

0.011
(0.025)

log(Employment1975) −0.211∗∗∗
(0.031)

−0.232∗∗∗
(0.061)

∆ log Emp1975−90 (Surrounding municipalities) 0.201
(1.244)

0.573
(1.422)

∆ log Pop1975−90 (Surrounding municipalities) 2.931∗∗∗
(0.912)

1.889
(1.296)

Number of observations 143 68 143 68

Sample Strategy 1 Strategy 2 Strategy 1 Strategy 2

Weighted by propensity score X X X X

Standard errors in brackets - Significance levels: ∗∗∗ 1%, ∗∗ 5%, ∗ 10%
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