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Abstract
It is well known that unemployment is very unevenly distributed across places. However,
recent literature suggests that job accessibility may not have such important effects as previously expected on aggregated unemployment in local labor markets. To test empirically the
spatial mismatch hypothesis, this paper uses the most important LRT building program of
the last two decades alongside a new individual unemployed database to assess the effects of
opening of a new transport option on the labour market in very deprived areas. We find no
evidence of any improvement to the situation of the unemployed living in those areas, even
if other outcomes indicate a positive and strong hedonic effect on the treated neighborhoods
accessibility.
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Introduction

After half a century of decline, the popularity of light rail transit (LRT) among urban planners has
been growing tremendously during the last two decades both in developed and developing countries. In a context of growing metropolisation, LRT, cheaper and more adaptable than heavy rail
infrastructure, is expected to facilitate commuting to jobs, tamper spatial disparities and reduce
carbon emissions in rapidly growing cities worldwide. In North Africa, 9 cities have been building
a LRT network since 2000, alongside with 11 in the Middle East, 4 in China and many ongoing
projects. However, none of these LRT construction programs have been larger and more consistent
that the French one.
Between 1998 and 2018 in France, 25 cities have been building a LRT network (locally known as
"tramway" in reference to streetcars that were common in French cities in early decades of the
20th century) that represent more than 600km of tracks and up to 2000 stops in 20 years. It
does not only constitute the most important public investments made by local jurisdictions during
the whole period, but it is also an archetypal case of the LRT being used as a toolbox for urban
transformation. Indeed, the explicit purpose of French infrastructures was to reduce commuting
costs for the periphery to tamper persistent high unemployment and segreagation in deprived and
isolated neighborhoods that characterize the french "Banlieues".
It is indeed well known that unemployment is a spatial phenomenon : the duration of unemployment spells is actually very unequal between and within cities. A rich literature (Kain, 1968,
Dujardin, Selod and Thomas. 2008, Matas, Raymond and Roig, 2010) showed that spatial mismatch explains part of the observed spatial gap in unemployment outcomes. However, few contributions focus on the mechanisms of spatial mismatch (Gobillon and Selod, 2007) and the literature
lacks exogenous variation of accessibility to job opportunities.
The contribution of this paper are thus two fold : First, it contributes to the evaluation of one of
the most important urban policy of the last decades in France, which is exemplified as an archetypal case for LRT construction in developed countries.
Second, it uses the phased realization of a LRT national plan over two decades in France, alongside with a unique and comprehensive dataset of the unemployed in 25 French cities from 2005
to 2019, geocoded at the metric scale, to assess the impact of a new transport option in isolated
neighborhoods on unemployment trajectories in the urban labor market.
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2.1

Deprived peripheral neighborhoods in France
The "QPV" Prioritary Neighborhoods classification

Urban segregation in French cities has indeed constituted a perennial issue for urban and social policymakers for decades. The post-war housing crisis that lead to the quick construction of isolated
and unpleasant housing complexes in the outer suburbs of French cities in the 1950’s, followed by
further relocation of low income populations in those ageing complexes, left French cities to deal
with the presence of large deprived neighborhoods (locally known as "les cités") at the fringe of the
major metropolitan areas. It motivated the implementation of national schemes for place-based
urban policies that proved largely inefficient (Lafourcade and Mayneris, 2017), since it appears
that geographic isolation and lack of accessibility lead to the persistence of low job density and
incomes (Briant et al., 2015)
These deprived neighborhoods are usually characterized using the list of 1296 "priority neighborhoods" issued by French National Statistical Institute (INSEE) on the basis of the 2010 census.
To be on the list, an neighborhood must count more than 1000 inhabitants and exhibit a median income below both a threshold defined by S = 0, 6 × [(0, 7 × N ationalM edianIncome) +
(0, 3 × CityM edianIncome)] for urban units larger than 5 million inhabitants, and by S =
0, 6 × [(0, 3 × N ationalM edianIncome) + (0, 7 × CityM edianIncome)], elsewhere. The resulting neighborhoods are known as Priority Neighborhoods for Urban Policy ("Quartiers Prioritaires
de la Politique de la Ville" , or QPV) and host around 5 million inhabitants in 702 municipalities.
This classification was made up to replace and unify the different zonings precedently used for
each urban policies. The choice of the criterion aimed to ensure that the neighborhoods would
be strongly similar and thus comparable between them, making the evaluation of local policies
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Figure 1: Number of tram stops by year in the last two decades in France

Max. flow (p/h)
Frequency (s)
Cost (M euro/km)

Bus
700-1000
600
5-10

LRT
2000-5500
180
15-30

Metro
> 8000
100
45-100

Table 1: Comparing bus networks, LRT, and metro
possible. Among the many zonings defined for place-based policies since the 1990’s, it constitutes
the most geographically precise and the most objective (non subject to political bias) and we will
thus use it as the basis for our observations.
These neighborhoods experience an exceptional unemployment rate (25.3% versus 9,98% in other
adjacent urban neighborhoods for the 15-64, according to CGET, 2016), poverty (42,2 % versus
14.3%) and low job density alongside with low accessibility to the rest of the urban unit and thus
constitute a handbook case for spatial mismatch.

2.1.1

LRT and deprived areas

LRT history has been very contrasted between countries. Very popular in all industrialized countries in the early 20th century, (with more than 130 cities equipped in France at the climax of its
success), electric tramways played the role of connecting workers to jobs alongside with heavy rail
steam engine trains in modern metropolis (Heblich et al. 2018). However, they suffered in the late
30’s in most western countries of the competition of combustion motor vehicles, and almost totally
disappeared after World War II, due to low fuel prices, rise of individual driving and a correlated
shift of public investment to road construction (Goddard, 1996). In the United States, streetcars
disappeared from the urban landscape. In France, in 1975, only 3 networks over 130 remained
operational. Germany and Northern Europe remained an important exception, alongside with
countries of the ex-Eastern Block, due to high densities in Rhine valley cities and to particular
institutional settings.
France pioneered a new "glorious era" for LRT in the mid-1980’s. Yet in 1975, a national
scheme, the "Cavaillé Plan" financially encouraged eight major cities to build a LRT to solve
congestion issues induced by the rapid extension of peripheral neighborhoods. It was thought that
LRT was the best compromise for medium size French cities, since it can carry 5 times the flow a
bus system can, for a cost limited to 3 times the one of buses, and only one fifth of the cost of a
metro line.
Finally, the re-introduction of this technology started in the mid-eighties, in a context of growing spatial disparities between center and peripheries. Nantes in 1985 and then Grenoble in 1987
explicitly introduced a LRT network as a tool to connect isolated and deprived neighborhoods to
the city-center.
The success of this new tramway in these two cities made this transportation mode one of the
most popular transportation modes used by mayors and urban planners in France. Between 1998
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City
Paris
Marseille
Lyon
Bordeaux
Toulouse
Nice
Nantes

Construction
1992-2019
2007-2015
2001-2014
2000-2019
1993-2015
2007
1985-2009

Population
11,899,544
1,621,766
1,771,459
1,014,632
1,131,642
1,000,993
862,111

stops
229
48
126
148
105
28
113

Table 2: Largest cities with LRTs
and 2018, not less than 25 cities in continental France have been built a LRT network, and for
22 of them, from scratch. It represents among the most important public investments by local
jurisdictions in the whole period 1 . Flow charts show LRT have generally been very successful and
that an growing share of commuters in the cties use this transportation mode.
Most of these built lines being radial, often following the ancient tramway tracks, they connect
the central neighborhoods to the fringe of the continuously built area. The political discourses on
tramway construction emphasize that the aim of such infrastructure is to connect the poorest areas
in town and to reduce CO2 emissions (Ducol,2012). It seems actually that constructed networks
tend to follow this agenda, and progressively connect most QPVs to the center. In cities where the
network reconstruction started early, most of the QPVs are today connected to one or more tram
stop.
To insure the comparability of our different cases we choose to exclue the parisian network
from our analysis. This choice is motivated by two main specificity of the Parisian case . First the
Parisian LWT network exhibits quite different spatial patterns : two lines are circular or most of the
other link the periphery to the periphery. Second Priority neighborhoods are much more numerous
and diverse in Paris that anywhere else. Hence comparability between treated and control could
not be insured without further selecting appropriate controls. This will be addressed in further
research.

Figure 2: Nantes, Nancy and Angers networks and Priority Neighborhoods
The fact that 25 networks were built in France in the same period with very similar designs,
in very different cities with heterogeneous population and employment dynamics, offers a unique
opportunity to evaluate the impact of a new transport option on unemployment in deprived areas.
The restriction to the most deprived neighborhoods offers the best chance to identify a causal
estimate of the magnitude of spatial mismatch, since these neighborhoods are supposed to be
specifically affected by this phenomenon, and because that the QPV zoning was constructed to
ensure full comparability of neighborhoods between them, which reduces the endogeneity issues
inherent with the estimation of the effects of transport infrastructures (Redding and Turner, 2014).
1 for instance, the tramway of Dijon, considered as one of the cheapest, costed up to 400 million euro, which
corresponds to four years of the annual investment budget of the whole metropolitan area of Dijon
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Data

To asses the effect of LRT arrival on deprived neighborhoods and their inhabitants we make use
of several comprehensive administrative data sets.

3.1

Datasets

Light Rail Transit Our data on LRT is made of the geographic coordinates and exact day of
opening of each LRT stops in France, collected from administrative sources and open data. It
allows to compute the distance of each block to a tramway stop at different times of the network’s
evolution.
Unemployement Administrative dataset Our unemployment data set contains the universe
of unemployed registered at their local unemployment office between April 2005 and December
2018, their socioeconomic characteristics, education, unemployment history, benefit eligibility, the
sector of search as well as well the postal addressee upon registration. If the literature on spatial
mismatch mismatch mechanisms is relatively scarce it is partly due to the lack of individual data at
the appropriate scale. Using a structured fuzzy string matching algorithm 2 and the French BAN
database of Postal Addresses, we have been able to associate 85% of spells with the coordinate of
the household’s residence upon registration.

Figure 3: unemployed located at residence by our algorithm in Le Havre’s eastern QPV.
We then recover the block of residence of each unemployed which will be our unit of analysis.
Every month, to remain considered as unemployed, a job seeker must notify his job agency that
she is still looking for a job. As a results one wildly shared shortcoming of this type of data is that
we cannot know for sure if an exit of the data set correspond to a job finding or to a failure to
actively notify the local job agency. To limit this problem, an unemployment spell is considered
as terminated if the unemployed person does not register again at Pôle Emploi in the two weeks
following a first termination. Furthermore part of the unemployed are declaring finding a job upon
deregistration (this share is gradually increasing during the period). We thus compute both the
probability to still be register at the local job agency after 3, 6 and 12 months as well as the
probability to have found a job and having declared it. Finally as LWT might not only affect the
chance of finding a job but also the quality of the match we look at the number of unemployment
spell and the share of days spent in unemployment in the year following registration.
3

2 Actually a local implementation of Addok fuzzy matching algorithm following Chritian Quest’s guidelines
(https://github.com/cquest/geocodage-spd/)
3 Access to the exact postal addresses is restricted for obvious legal reasons and has been possible at the unemployment agency general direction.
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Housing market To describe the stock of dwellings, their inhabitants and the transactions on
the housing market, we unite three sources of administrative data at the block-level.
• Housing price from "Chambre des Notaires" (BIEN, PERVAL), access through a convention
signed with the Ministry of Ecology, at the cadastral section scale
• FILOCOM fiscal files treated by the Ministry of Ecology, access granted trough the same
convention, at the cadastral section scale
• Censuses, at the IRIS scale

3.2

Definition of treatment

Figure 4: Dijon networks and Tretated and non-treated Priority Neighborhoods

Definition of treated blocks We restrict or analysis to the Priority Neighborhood present in
the 25 French cities that have experienced a construction or extension of a LRT (trams and light
metros) in France since 2005.
A block and its unemployed are considered treated when a LWT stops is opening at less than
500 meters from it. Our control group is made of blocks located in priority neighborhood which are
never treated (no LWT stop have ever been built at 500 meters). For each Priority Neighborhoods
we further restrict our treated group to the blocks than have been treated at the time of the first
treatment of the neighborhood. Said differently, if a Neighborhoods is treated in time t but only
half of its constituting blocks are actually located at less than 500 meters from the newly built
stop and if a later stage an extention of the network finally treats the other half, we restrain our
analysis to the first group of block and drop the others from the analysis.
Restriction to the common stop openings To be able to compare the effect of LRT on both
unemployment trajectories and prices we restrain our analysis to the stops opening taking place
between may 2005 and September 2014. At least one priority neighborhood has been newly linked
to the city center by a new line or an extension in 22 cities.
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Descriptive statistics

Descriptive statistics broadly argue for the comparability of the block unit and its unemployed
population

Table 3: Mean (standard deviation) entering flow of unemployed in the 3rd trimester of 2005
Controls

Treated

Age
30.73 (10.15) 30.34 (10.11)
Women
0.5 ( 0.5 )
0.5 ( 0.5 )
Not French
0.16 ( 0.37 )
0.18 ( 0.39 )
UI eligible
0.37 ( 0.48 )
0.35 ( 0.48 )
Years of Experience
2.65 (5.12)
2.48 (4.99)
Unemployment Duration
298.16 (547.99) 287.34 (540.34)
% of days in U in year before registration 0.21 (0.29)
0.23 (0.29)
Nbr of spell in year before registration
0.69 (0.81)
0.74 (0.84)
P(Still unemployed after 1 year)
0.23 (0.42)
0.22 (0.42)
P(job with certainty 1 year)
0.05 (0.21)
0.05 (0.21)
% of days in U in year after registration
0.55 (0.35)
0.55 (0.35)
Number of Spells
21332
18514

Individual Descriptive Statistics Looking at several characteristics of the unemployed population in treated and controls blocks before treatment we find very small disparities. Unemployed
people living in Priority Neighborhood are as expected facing rather difficult job market conditions.
Relatively few of them are untitled to benefits upon registration whereas criteria are rather loose
at the time4 . Consistently with this loose link to labor market, they spent in average 21% and
23% of the year in unemployment before registering.

Table 4: Mean (standard deviation) at the Cadastre level in 2006
Controls

Treated

Density
5644 (5070)
6873 (5366)
Distance to city center
6182.37 (4156.49) 3498.92 (2766.62)
Population
1303.13 (1214.11) 1627.61 (1446.82)
Population 18 to 65 y.o
725.59 (664.48)
933.72 (815.06)
Income per Household
21370.94 (7850.89) 19906.74 (6271.66)
Income per Persone
9937.44 (3335.51) 10047.24 (3086.92)
U/Population
0.06 (0.02)
0.06 (0.02)
Number of housing transactions
9.03 (12.69)
15.09 (27.58)
Housing Price/m2
1797.21 (576.36) 1673.49 (559.37)
Dwellings Surface
80.04 (21.68)
74.74 (20.41)
Number of bathroom
1.1 (0.19)
1.09 (0.19)
Share of Social Housing
0.36 (0.31)
0.37 (0.31)
Share of Owners
0.41 (0.25)
0.35 (0.22)
Number Of Cadastre
761
416

Blocks (Cadastre) Descriptive Statistics The comparison between control and treated blocks
show that they are similar in most dimensions. A notable difference is that in average our controls
are further away from the city center and as a results less populated and less dense. This make
sense as it is cheaper for local government to connect neighborhoods that are close to the city
center. Nevertheless, the large standard deviation shows that all the control neighborhood are
not far away from the city center. To insure this difference do not frighten our identification we
will control for the distance to the city center in our main identification. Finally, consistent with
the similarity found in the individual unemployment outcomes between treated and controls, the
unemployed/population ratio is equal in both groups of blocks.
4 to

qualify for UI, unemployed must have worked 6 months in the last 22 months
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Empirical Strategy

An Event study analysis The gradual building and extension of LTW networks in french cities
offers a good setup for an event study analysis. We estimate the following equations :

Yi,t =

X

βk Dj(i),t,k + γ · Xi + distl(i) ∗ δtimet + λCadastrel(i) + µCityj(i) ∗timet + i,t

−8<k<8

Where Yi,t is the labor outcome of individual i which started an unemployment spell in t, k
being the difference between t and the date of opening of the tramway in the Priority neighborhood,
λCadastrel(i) and µCityj(i) ∗timet being respectively a block and a city-year fixed effects. distl(i)
The event-study coefficients βk can be interpreted causally under the identifying assumption
that, conditional on the arrival of tramway over the period considered and conditional on block
fixed-effects, the timing of arrival is unrelated to the unemployment outcome. The specification
allows us to examine if the outcomes evolve differently between control and treated in the years
leading up to the tramway arrival
Our strategy goes beyond the simple time of event strategy as we have a group of never treated
in each cities. This allows us to control for any city level shocks which could be correlated to
tram arrival. Furthermore, we control for an extensive sets of individual co-variate and past
unemployment trajectories. Finally, we control for distance to the city center in a dynamic way
in case any national trend would affect the peripheral Priority Neighborhoods differently from the
the more central ones.
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Individual level analysis

Main Estimates Estimating our equation on the probability to be still unemployed after a year
we find no effect of the LWT arrival. This results is to be read in the light of a rather precise
estimates. The standard errors are small and would allow use to detect effect in the range of 1,5
percentage point of probability. To give a sense of comparability, Card, Kluve and Weber (2015)
find that in average, counseling scheme increase the probability of finding a job by 2 percentage
point in the medium terme (1 to year after program completion), training by 6,6 and private
subsidy by 6.2 .
As we explained before, this outcome rely on unemployed actively declaring having found a job.
After a year only 9 percent of the unemployed did so in average in our sample. Such proportion
is not constant through the period we study as the job agencies made some effort to encourage
unemployed to declare positive exit from unemployment. Here again we could detect the same
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range of effect in percentage point albeit it would represent a much more sizable effect when
compare to the average rate.

Finally, our favored outcome is the share of days spent in unemployment in the year following
registration as it can capture both a better job finding rate but also potentially an effect on the
duration of employment relationships. It also circumvent part of the problem of passive exit from
our base as if better captures unemployed who would come back and forth. The estimates are very
precise both in percentage point and relative to the mean and conclude to an absence of effect of
LWT.
Robustness estimates We carry several robustness checks. We estimates the same regression
looking at unemployment outcomes at different point in time and we find consistently no effect of
the arrival of tramway. We restrict our treated sample to blocks which are directly crossed by the
tramway and find the same results. As each bin is not identified exactly on the same set of blocks
we do look at more desegregated and constant composition event study.
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7.1

A block-level panel analysis
An hedonic regression

The absence of any effect on labor market outcomes raises interrogations about LRT really improving access to QPVs priority neighborhoods. Actually, even if no passenger flow data is available at
such a detailed scale, the local housing market gives information about valuation of a new transportation amenity by inhabitants (Baum-Snow and Kahn, 2000).
Following the classical urban economics model, a reduction in transport costs transcribes into
an increase of rents on the housing market, that capitalizes part of the social value of the new
infrastructure. Hedonic home price capitalization regressions can be used to study whether home
prices have increased in areas where public transit access has improved.
We estimate the following equations on a balanced panel of housing market outcomes at the block
level:
X
Pl,t =
βk Dl,t,k + γ · Xl + distl ∗ δtimet + λl + µCityl ∗timet + l,t
−8<k<8

Where Pl,t is the mean annual price per squared-meter of transactions on the housing market
at the block-level, k being the difference between t and the date of opening of the tramway in the
Priority neighborhood, λl and µCityl ∗timet being respectively a block and a city-year fixed effects.
distl being distance to CBD and Xl being quality and characteristics of the transactions.
The coefficients βk can be interpreted causally under the identifying assumption that, conditional on the arrival of tramway over the period considered and conditional on block fixed-effects,
the timing of arrival is unrelated to the unemployment outcome. The specification allows us to
examine if the outcomes evolve differently between control and treated in the years leading up to
the tramway arrival

7.2

Results

Main Estimates Estimating our hedonic equation on home prices we find a strong positive effect
of the presence of a new tram stop near a block in the QPVs. An increase of 200 euro per squaredmeter is observed 5 years after treatment at 500m by a tram stop,ceteris paribus, which translates
in a mean 15,000 euro increase in the value of a mean dwelling. To give a sense of comparability,
Baum-Snow and Khan (2000) find that decreasing distance to transit from 3 to 1km made housing
prices rise by 4972 dollar in large US cities. More interestingly, we find no evidence of anticipation,
even if tramway plans are known in general three years before construction.
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This rise in housing prices is actually explained by a rise in demand that made the number of
transactions on the local housing market to rise by 50% in the second year after opening, and then
converge to a slightly higher turnover rate than before.
These figures, quite large for such deprived neighborhoods, indicate that introduction of the LRT
considerably increased the accessibility of the QPVs and reduced largely their spatial isolation.
Looking on quality metrics and number of dwellings, we find no evidence of an increase in quality
or massive construction of new dwellings that could explain otherwise the rise in home prices. This
result, alongside the null result on the labor market outcomes, indicates that even if accessibility
is improved through new transport infrastructure, the situation of deprived areas inhabitants on
the labor market may not be improved, which tampers the generality of the "spatial mismatch"
story.
Robustness estimates We carry several robustness checks. We estimates the same regression
looking at housing market outcomes at different point in time and we find a consistent effect of
the arrival of tramway. We restrict our treated sample to blocks which are directly crossed by the
tramway and find the same results. As each bin is not identified exactly on the same set of blocks
we do look at more desegregated and constant composition event study.
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Figure 5: Hedonic regression on different constant neighborhood sets
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Conclusion
• Use the gradual construction of large tramway networks in most french cities to evaluate the
effect of transportation on unemployment outcomes
• Focus on the population for which the spatial mismatch is the most acute by comparing
linked priority neighborhoods to similar neighborhoods
1. No evidence that the tramway arrival affected unemployment trajectories in the short term.
2. Evidence of capitalisation in housing prices in line with an hedonic gain from accessibility
• In line with recent literature (Marinescu et al, 2018) this hint to a rather small role of spatial
mismatch to explain unemployment spatial inequalities in the case of small and medium
range french cities.
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