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A B S T R A C T   

This paper investigates the impact of the freeway “Salerno-Reggio Calabria” on long-term local economic 
development. Built between 1962 and 1974, the freeway connected the southernmost region of the Italian 
peninsula (Calabria) to the national highway network. According to the original plan, the freeway could have 
been built along three different routes. The final choice was mostly influenced by powerful politicians who 
lobbied in favor of the path crossing their constituency (the town of Cosenza). In a differences-in-differences 
framework, we compare the growth of “inconsequentially” treated municipalities – traversed only because 
they lie on the route connecting Cosenza – with the one of municipalities on the two discarded paths. Our results 
suggest that the freeway caused a significant reorganization of both economic activity and population from 
untreated to treated locations. At the same time, the infrastructure does not seem to have helped the convergence 
of the overall region.   

“After XXI centuries the road that Rome opened to unite the people of 
the South reopened today on the ancient footsteps from Salerno to 
Reggio Calabria; to continue and complete the great route of traffic 
and work; between the North and the South of Italy”; Plaque set at 
the start of the Salerno-Reggio Calabria freeway 

1. Introduction 

While the commonsense suggests that transport infrastructures are a 
driver of growth, the impact of these investments on local development 
is far from being established.1 The construction of new infrastructures 
influences not only the level of economic activity but also the distribu-
tion of firms and workers across space. For instance, high-speed high-
ways may favor the decentralization of economic activity (Baum-Snow 
and Turner, 2017), but also disadvantage the most remote locations 

(Baum-Snow et al., 2019). More in general, the increased production 
around the new logistic nodes may come at the expenses of areas that 
become their periphery (Redding and Turner, 2015). 

In this paper, we contribute to the literature on the impact of high-
ways on economic activity by studying the long-term economic effects 
(over four decades) of the A3 freeway in Calabria (Italy). The freeway, 
which connected Salerno (South of Naples) to Reggio Calabria (on the 
Tyrrhenian coast in front of Sicily), was mostly built between 1962 and 
1974, although part of it was completed only later on. Its construction 
was a radical change for Calabria, which is a small region at the 
southernmost point of the Italian peninsula. 

To obtain credible estimates of the local effects of the freeway, we 
exploit the fact that according to the original plan the freeway could 
have been built along three different routes: on the Tyrrhenian coast, on 
the Ionic coast, or along the centre of the region (Fig. 1). The last one 
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was chosen because of political pressure by very influential members of 
parliament elected in the local jurisdiction of Cosenza (see D’Antone, 
2008). Because of the physical geography of the area, the three alter-
natives were the only possible routes. Apart from these three corridors, 
the region includes mountainous and rugged sites, which are implau-
sible controls as they would have been excluded anyway by the transi-
tion to a modern economy between 1951 and 2001. On the contrary, the 
municipalities around the two discarded alternatives constitute a 

reasonable control group. 
Although the final route was the consequence of political pressure, 

the main motivation was to force the freeway to pass from Cosenza. The 
other municipalities on this route benefitted from being located along 
the only solution that included Cosenza. In a dif-in-dif framework, we 
compare employment and population growth in these municipalities 
with the growth in municipalities on the discarded paths. Our identifi-
cation strategy holds under the parallel trends assumption that treated 

Fig. 1. Map of the A3 freeway; the black line is the actual freeway, while the blue and red lines are the alternative routes.  
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and control municipalities would have experienced a similar growth in 
the absence of the infrastructure. Since selection into treatment is driven 
by the lobbying of politicians from Cosenza, the effect of the selection 
bias on the treated is differentiated away by excluding Cosenza from the 
treated group (inconsequential units approach; see Chandra and 
Thompson, 2000). By the same token, our controls were the concrete 
alternatives to the route crossing Cosenza. Without the political pres-
sures, they would have had the same chances as the treated of being 
located along to freeway. 

Our investigation has a long-term perspective. We are able to look at 
what happens to local economic development over four decades from 
the opening of the freeway. In doing so, we are facilitated by the slug-
gishness of the modernization of the overall road network in Calabria 
(Costa and Mauro, 2005), which includes, beyond the freeway, state and 
provincial roads. With some exceptions, which we inspect in the sensi-
tivity analysis, the network in place around the middle 1970s is still the 
one operating nowadays. 

Importantly, we try to understand the extent to which the freeway 
caused a simple re-organization of economic activity or net benefits for 
the overall area. Cursory evidence would suggest that the freeway’s 
contribution was not decisive to the convergence process of the region: 
in 1961, when construction began, the region’s per capita GDP was 
about 55 percent of the national per capita GDP; when the highway was 
completed in 1974, that share had risen to 60 percent; in 2001, the year 
our study stops, the share was 62 percent. To distinguish between 
reorganization and growth more rigorously, we experiment using 
different samples of remote controls; that is, units not exposed to the 
local re-allocation of firms and workers. We select them from other 
Southern regions, which display pre-trends in economic activity and 
possibly post-1970s evolutions comparable to those of Calabria. Our 
results suggest relevant displacement effects in private employment 
(more intense for tradables than non-tradables) and population. We also 
fail to find evidence that the freeway helped Calabria to converge to-
wards more developed areas of Italy. 

Overall, our main contributions to the current literature are two. 
First, we provide an applied example of how to combine the logic behind 
the two most common strategies used to identify the effects of transport 
infrastructure, i.e. the planned routes and the inconsequential units 
approached. We use the former to identify a suitable group of control 
municipalities that are more similar to the treated ones, while we exploit 
the latter to limit the selection issues. Secondly, we provide evidence 
about the local effect of investing in infrastructure in a peripheral re-
gion, as Calabria is the least developed region in Italy and one of the 
priority regions for the European Cohesion Policy since its start. It is 
therefore a suitable case study to understand the role of infrastructures 
in driving convergence. 

The paper is structured as follows. In Section 2 we discuss our 
identification strategy with regards to previous related literature. Sec-
tion 3 provides the historical accounts referring to the beginning of the 
1960s, when it was decided where to locate the Salerno-Reggio Calabria 
freeway. Section 4 introduces our identification strategy and presents 
the data. Section 5 describes the results. The final section discusses 
implications and caveats of our empirical investigation. 

2. Comparisons with previous literature 

The role of transport infrastructures in shaping local development 
and the growth of cities has been widely recognized. Some firms can 
benefit from a reduction in transportation costs, which allows them to 
access new markets and locations. At the same time, local businesses 
may be harmed by the increased competition from more developed 
places, where agglomeration externalities and/or productivity advan-
tages are stronger. Changes in economic activity and transportation 
costs influence also population dynamics, through a reduction in 
commuting costs. More in general, the theory predicts that the impact of 
infrastructures on local growth depends on the complex interaction 

between transportation costs, local productivity and agglomeration 
forces. The prediction is therefore ambiguous and empirical evidence is 
crucial in evaluating single interventions. 

Redding and Turner (2015) provide a comprehensive review of the 
empirical literature and note that, in most cases, population and eco-
nomic activity tend to concentrate in the proximity of highways and 
railroads. However, the authors also underscore that people are likely to 
react differently than businesses and that firm responses are quite het-
erogeneous across sectors. On a similar note, Duranton and Venables 
(2018) highlight that no consensus has emerged as for the impact of 
transport improvements on local economic outcomes, because estimates 
vary by a big deal according to the context under analysis. Both papers 
stress the importance of disentangling displacement from net growth, 
which can be done only imposing additional identification 
assumptions.2 

Informed by the previous literature, we look at a number of local 
outcomes that refer to both population and private employment. As for 
the latter, we provide a breakdown of sectoral reactions, distinguishing 
tradable from non-tradable sectors, and also highlighting the role of 
industries, such as transportation, more directly exposed to the road 
improvements. Finally, we provide some (admittedly suggestive) com-
parisons intended to shed light on whether the freeway caused 
displacement (re-organization) or net growth. 

Studies of the effect of transport infrastructures are plagued by se-
lection issues, because new infrastructures typically target specific 
areas, which are not randomly selected. The empirical literature has 
suggested two main solutions. The first consists of using planned or 
historical routes as an instrument for the actual/current transport in-
frastructures. The main underlying assumption of this strategy is that 
plans and historical paths are orthogonal to the characteristics that in-
fluence current economic activity, because they were designed to suit 
specific purposes (e.g. military) or old abandoned trade routes. Among 
the first to use this approach, Baum-Snow (2007) and Michaels (2008) 
instrument the current US highway network with a 1947 plan.3 They 
find that highway development caused a decline in central city popu-
lation (Baum-Snow, 2007) and increased trade-related economic activ-
ity in rural counties (Michaels, 2008). Other scholars have elaborated on 
historical routes. For instance, Duranton and Turner (2011), Duranton 
and Turner (2012) and Duranton et al. (2014) instrument access to 
interstate highways opened in 1983 in US with the 1947 routes of the 
interstate highway system and the 1898 railroads. As for European 
countries, Garcia-López et al. (2015) use the Roman and the Bourbon 
roads to estimate the impact of Spanish highways on central city and 
suburb populations; Holl (2016) employs a similar instrument to look at 
firm-level productivity. In the same way, Möller and Zierer (2018) use 
historical plans for the German “autobahn” infrastructure to study its 
effect on regional labor markets and Garcia-López (2019) uses ancient 
“highways” as instruments to investigate the impact of modern high-
ways on sprawling for 579 European cities.4 

Closely related to the focus of this paper, Percoco (2016) evaluates 
the long run effects of the highways opened in Italy in the aftermath of 
World War II on employment and population dynamics. The author uses 
historical Roman roads to instrument for post-WWII Italian highway 
network. His findings suggest a positive impact of highway proximity on 

2 At the macro level, Holmgren and Merkel (2017) provide a meta-analysis of 
776 estimates and find that the average effect of infrastructures on economic 
growth is very close to zero.  

3 Similar identification strategies are used by Michaels et al. (2012) for the US 
highways, Hsu and Zhang (2014) for expressways in Japan, Mayer and Trevien 
(2017) for France railways, and Donaldson (2018) for the Indian railroad 
network.  

4 A similar approach is used by Baum-Snow et al. (2017) for urban railroad 
and highways in China and by Martincus et al. (2017) for Peru (using 
pre-Columbian Inca roads). 
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local employment, particularly in the transport service and 
transport-intensive sectors. We differentiate from Percoco (2016) in two 
respects. First, our focus is on the effect of investing in infrastructure in a 
peripheral region, while Percoco’s analysis refers to the entire set of 
municipalities that benefitted from proximity to a highway, most of 
which are located in the Centre-North. Secondly, Percoco’s analysis 
assumes that the historical routes do not have any effect on modern 
development apart from impacting on the presence of highways. This 
assumption makes sense on relatively flat landscapes, such as part of the 
Centre-North of Italy, where there were many possible paths but only 
some were chosen by the Roman according to rules that are orthogonal 
to modern development. Differently, as discussed below and in Section 
4, the orography of Calabria is such that municipalities along historical, 
planned or least-cost routes are rather different to those further away, 
therefore precluding us to use such routes as instruments. To overcome 
this limitation, we employ a different identification strategy, based on a 
combination of the planned routes and inconsequential units 
approaches. 

The second solution, pioneered by Chandra and Thompson (2000), 
deals with selection issues by adopting an inconsequential units 
approach. This strategy exploits the fact that some locations end up 
being served by the infrastructure only because they accidently lie on a 
route linking places that “have to” be connected for some (admittedly 
endogenous) motives, for instance because they are hubs of economic 
activities. The underlying assumption is that these locations are essen-
tially similar to other areas that are not served by the infrastructure, and 
therefore they would have been developed similarly in the absence of 
the new transportation network. Examples of this identification strategy 
can be found in Banerjee et al. (2020), Datta (2012), Faber (2014), and 
Ghani et al. (2016). 

In our paper we combine the two approaches. We start from planned 
routes, but we argue that, in our context, it is hard to assume that the 
original freeway plans were orthogonal to characteristics that influ-
enced modern development. Indeed, all the three planned routes 
comprised only municipalities that were easier to access in the 
extremely rugged Calabrian surface. In fact, as we will show later, the 
municipalities along the discarded routes are more similar to those on 
the freeway than those locations that were never included in the plans. 
These differences between the three possible routes and the rest of the 
region preclude us from using the planned routes as instrument for the 
actual freeway, as the exclusion restriction would not hold.5 Differently, 
we exploit the fact that the selection of the final route, despite being far 
from random, was driven by the political desire to make it pass from the 
town of Cosenza. Hence, following an “inconsequential units” approach, 
we exclude the local labor market of Cosenza, and compare munici-
palities that ended up being close to the freeway (only because they were 
on the route passing from Cosenza) with other municipalities along the 
planned routes. 

3. The history of the freeway 

This Section describes the main historical events related to the con-
struction of the A3 “Salerno-Reggio Calabria”. We concentrate on the 
aspects most relevant for the empirical analysis we propose below. A 
comprehensive historical scrutiny can be found in D’Antone (2008). 

At the beginning of the 1950s a pressing concern of the Italian 
Government was that of connecting the North of the country with the 
less developed areas of the South. The Government had the ambition of 
making more progress than that achieved by railroads during the 

previous century. In this perspective, the highways were considered 
strategic public investments, also in connection with the government 
support granted to the largest Italian firm, i.e. FIAT, a car maker. As 
reported by historians (Castronovo, 1995; Ginsborg, 1989), the picture 
that best describes the Italian economic miracle of the 1950s and the 
1960s is a highway full of small cars made by FIAT. The most important 
highway built in Italy in the aftermath of the World War II, the highway 
A1 “Autostrada del Sole”, was originally intended to longitudinally 
connect Milan (the most developed city in the North of Italy) with the 
very end of the peninsula. However, the A1 initially stopped in Naples, 
only 230 km south of Rome. Later on, in 1961, the Parliament finally 
approved the realization of a road infrastructure connecting Salerno 
(which had a highway connection with Naples since 1866) to Reggio 
Calabria. Since the aim was to enhance local development in the lagging 
part of the country, the access was kept free of charge (freeway). The 
cost of the freeway was entirely loaded on the public budget and the 
management of the infrastructure was reserved to a public agency 
(ANAS). 

According to the original project, prepared by Prof. Ruiz from the 
University of Bari (Ruiz, 1962), the path connecting Salerno with the 
beginning of the Calabria followed the physical geography of the area, 
favoring the plain terrains (Valle del Sele, Valle del Tanagro, Vallo di 
Diano) at the expenses of mountainous and rugged areas. Crucially, from 
the section between Laino Borgo and Reggio Calabria (Fig. 1) three 
different alternatives were envisaged. The one on the Tyrrhenian coast 
was the shortest (shorter than 35 km with respect to the inner one), 
while that on the Ionic coast was the longest. Considering the physical 
characteristics of the terrains, the central path would have been the most 
expensive due to the need of building tunnels and viaducts. As exten-
sively documented (D’Antone 2008; Federazione italiana della strada, 
1961), no cost-benefit analysis was even attempted to decide which 
route to select. All the local communities located along the three po-
tential routes tried to lobby for having the infrastructure close to them. 
Obviously, all the local contenders tried to argue that the overall eco-
nomic prospects of the Calabria and the surrounding regions were better 
served by the freeway crossing their areas. A bunch of other arguments 
were also proposed, ranging from the spectacular view that a driver 
could enjoy on the Ionic side or the historical value of picking the central 
path (Hannibal, the Carthaginian army general, chose the central 
corridor to conduct the operations that led to the occupation of Southern 
Italy in the second Punic War, 218–204 BC). 

As widely recognized (D’Antone, 2008, p. 64), the key reason why 
the median lane was chosen was that of providing the town of Cosenza 
with the freeway. Cosenza was the hometown and constituency of two 
very powerful politicians: the socialist Giacomo Mancini and the 
Christian democratic Riccardo Misasi. Mancini, in particular, former MP 
and regional secretary of the Socialist party, was a prominent member of 
the national administration since 1963 (Ministry of Health, then Min-
istry of Public Works and President of the ANAS from 1964 to 1969, and 
finally as Ministry for the South of Italy in 1974). 

The construction of the freeway started in 1962.6 After 5 years only 
the initial tract, from Salerno to Lagonegro (still in the nearby region of 
Basilicata), was opened to the public. In 1968 also the section until 
Cosenza (in Calabria) was opened, followed one year later by the tract 
reaching Gioia Tauro (in the south of Calabria, almost 50 km from 
Reggio Calabria). Finally, the entire freeway until Reggio Calabria was 
completed in 1974.7 However, a landslide in Lagonegro (just before 

5 Similarly, the widely employed strategy of using as instrument the acces-
sibility to a hypothetical least-cost route is precluded in our case. Given the 
orographic conditions of the territory, our instrument would certainly be 
correlated to other determinants of local prosperity, thus invalidating the 
exclusion restriction. 

6 This paragraph is based on the history of the freeway reported in the 
website of ANAS S.p.A. (Azienda nazionale autonoma delle strade, originally a 
public controlled firm owning the Italian road network); see https://www.stra 
deanas.it/sites/default/files/La%20storia%20della%20Salerno%20-%20Re 
ggio%20Calabria.pdf%20 (last retrieved: 09/09/2019). 

7 According to ANAS, the construction costs in 1974 amounted to approxi-
mately lire 368 billion lire (about 200 million euros). 
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entering Calabria) two years earlier had caused a traffic diversion that 
lasted 40 years. Furthermore, the freeway had structural problems 
related to the steepness of some sections and the presence of sharp turns. 
As a result, over the years the freeway has been subject to frequent works 
and modernization. At the end of the nineties the Government launched 
an investment plan aimed at improving the freeway, which however 
took almost two decades to be carried out. Obviously, our results cannot 
tell whether a better functioning infrastructure could have had a 
different effect on the economy of Calabria than the one we document. It 
is nevertheless likely that the choice of the route, internal and more 
impervious than the other alternatives, played a role in causing frequent 
interruptions and the need of new interventions.8 

4. Empirical specification and data 

In the empirical investigation we exploit the historical events 
described in Sect. 3, and compare the municipalities that happen to be 
located on the route of the freeway – because Cosenza was the constit-
uency of politicians Mancini and Misasi – with those located on the two 
discarded paths. In our preferred sample, we exclude the LLM (Local 
Labor Market) of Cosenza from the sample of treated units, because 
other benefits might have accrued to its residents due to political 
patronage. For the remaining municipalities on the central path, it seems 
quite hard to argue that some of their unobservable characteristics 
might have driven selection into treatment. Essentially, we exploit the 
logic of the inconsequential units approach, as in Chandra and 
Thompson (2000), Banerjee et al. (2020), and Faber (2014). The mu-
nicipalities on the discarded paths are likely to be reasonable controls 
units, because they were concrete alternatives to the route crossing 
Cosenza. Without the political pressures, they would have had the same 
chances as the treated of being located along to freeway. Very likely, if 
Mancini and Misasi were born in Crotone, on the East coast, now we 
would drive on the Ionic path to reach Reggio Calabria. It is also very 
important to note that, as for the choice of where to locate the infra-
structure, economic considerations had basically no role. The selection 
of the final route among the feasible ones is, therefore, unlikely to be 
directly related to ongoing trends in economic activity. 

Fig. 2 shows the Calabrian municipalities and highlights those on the 
chosen and discarded path. Along the actual route we include munici-
palities whose centroid is in a bandwidth of 20 km from nearest access to 
the A3. This 20 km bandwidth is arbitrary, but we also provide results 
using a different bandwidth. The measure of distance between each 
municipality and the nearest access to the freeway is calculated using 
real travel distance (in km) as proposed by Huber and Rust (2016). The 
alternative routes are known, but the original plans did not include a list 
of possible freeway exits. In the sample of alternative routes we there-
fore include all municipalities that were along the two discarded paths. 
This might raise some concerns, because along the selected path there 
are few municipalities that are not included because they are not in the 
chosen 20 km bandwidth. Nevertheless, in Section 5.1 we show that 
results are similar with a larger bandwidth (30 km) that ends up 
including all of them. 

The distance from an actual exit of the freeway is between 1 and 20 

km for municipalities on the selected route (13 km on average, excluding 
Cosenza’s LLM) and between 21 and 117 for the municipalities on the 
alternative routes (59 on average). We will show below that, in this 
subsample of municipalities (the ones 20 km away from the nearest 
actual access and the ones on alternatives), treated and controls are very 
similar, also in terms of pre-trends of economic activity. 

By means of a difference-in-differences strategy, we compare the 
growth of employment and population in municipalities close to the 
freeway to those further away. Similarly to Michaels (2008) and Gib-
bons et al. (2019) we exploit the longitudinal variation in exposure to 
the transport infrastructure, which we measure in terms of distance from 
the freeway (as in Baum-Snow, 2007, and Ghani et al., 2016). Instead of 
working directly with a log-linear model, we start by specifying an 
exponential model where effects are multiplicative (notice that 
log-linearizing it we get the more standard linear dif-in-dif equation): 

yit = exp

(

αi + γt +
∑

l∈L
βl1[t= l] × di +

∑

l∈L
1[t= l] × β

′

xlxi

)

ηit (1)  

where i indexed the municipalities, yit is the outcome (number of jobs – 
employment – and population size), αi represents municipality fixed 
effects, γt are calendar year fixed effects, di is the distance (in km) from 
the nearest entrance to the A3 freeway (defined on the final route of the 
freeway, as of 2001), and t ∈ {1961, …, 2001}. The longitudinal 
dimension of the analysis is restricted by the structure of Censuses, 
which were carried out at the beginning of each decade. The reference 
year is 1961, which is just before the start of the freeway construction, 
and therefore L = {1971,1981,1991,2001}. We stop in 2001 because 
the freeway was the subject of a massive – although rather slow – 
development project between 1999 and 2016, and therefore it would be 
more difficult to disentangle the effect of the new investments from the 
original infrastructure. In order to account for possible differential 
trends, we also include a set xi of fixed or predetermined covariates 
(measured in 1951) interacted with year dummies. Given that the effect 
of the highway might not be instantaneous, but grow over time, the 
specification allows for dynamic effects, i.e. for the effect of the distance 
to the highway to change over-time. This is achieved by fully interacting 
the “treatment” variable (distance from the highway) with the indicators 
for each decade after the highway was built. 

In order for the coefficients on 1[t= l] × di to capture the causal effect 
of the freeway on local economic conditions we need to assume that 

E(ηit|αi, γt, di, xi)= 1 (2)  

which implies that, net of differential trends captured by the interactions 
1[t = l] × β

′

xlxi, municipalities closer to the freeway would have devel-
oped similarly to the ones further away. As argued, this assumption is 
more likely to hold when we include only municipalities along the three 
alternative routes (net of Cosenza LLM). 

In equation (1) the effects are specified as semi-elasticities, hence 
100 × [exp(βl) − 1] can be interpreted as the percentage change in eco-
nomic activity (in year l) associated with being one km away from the 
closest freeway entrance. The usual way of estimating equation (1) is to 
log-linearize and use OLS (log-OLS). Instead of log-linearizing, we esti-
mate this equation by using Poisson Pseudo-Maximum Likelihood 
(PPML), as also done in recent papers using a difference-in-differences 
approach (Ramboer and Reynaerts, 2020; Staudt, 2020). The main 
reason for using this approach is that the log linearization may lead to 
biased estimates in the presence of heteroscedasticity (see Santos-Silva 
and Tenreyro, 2006 and Ciani and Fisher, 2018, for the discussion of the 
issue in a dif-in-dif setting). In our context, this is extremely likely as the 
dispersion of economic activity increased significantly over the decades. 
The PPML estimator is robust to a change in dispersion which is related 

8 It is highly improbable that in the period under consideration the devel-
opment of the railway infrastructure has affected the accessibility of the Cala-
brian territories in such a way as to interfere with the effects of the freeway. The 
railway network, which connects Rome with Reggio Calabria passing on the 
Tyrrhenian side, has always constituted an inferior alternative to the highway 
both for the slowness of the connections and for the scarcity of trains. According 
to the Ferrovie dello Stato archives (https://www.archiviofondazionefs.it/Gli_ 
Orari_Ufficiali), in 1971 a train from Rome took about 9 h to reach Reggio 
Calabria (there were 13 trains a day), while in 2001 travel times had been 
reduced by about an hour (in the face of a reduction in daily frequencies to 10 
runs). 
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to the treatment, while log-OLS is not.9 Notice that the choice between 
PPML and log-OLS is not a matter of specification (eq. (1)) or identifi-
cation assumption of the difference-in-differences setting (i.e. eq. (2)), 
which remain the same. We also show that results are similar, though 
less precise, when we use the usual log-OLS estimator. 

Distance from the freeway is defined as the travel distance by road 
from the nearest access to the A3, measured in km. We calculate it as the 
current distance at the time of writing. This implies that (i) we ignore the 
evolution of the freeway over the decades and that (ii) we use the cur-
rent road structure to calculate distance from the freeway. Given that 

our main aim is to study the evolution in the long run, we prefer this 
choice as it implies that the treatment variable (di) is fixed over time and 
therefore we can also check pre-existing trends before the freeway was 
built. This also strongly simplifies the discussion of dynamic effects, as 
we use the same base year of treatment for all units. Furthermore, 
allowing for changing distance might be questionable in this context, as 
in most cases the delayed opening of some exits was part of the original 
plan and therefore was fully expected and anticipated. Nevertheless, this 
choice implies that we measure the treatment with error for some units 
and this might induce some bias in our estimates, particularly for the 
effect in the first period, as some exits opened between 1971 and 1981. 
In the sensitivity analysis we also assess whether results are affected by 
the freeway further developments and by other changes in the local road 
network. 

The main outcome variables refer to private employment in local 
plants and resident population, as recorded by the Census at the 
beginning of every decade. From Census data we also collect a vector of 
covariates, measured in 1951, which aim at accounting for pre-existing 
differences in sectoral composition (share of employment in tradable, 

Fig. 2. Municipalities selected along the different routes.  

9 To avoid confusion, it is useful to specify that PPML does not impose 
additional assumptions with respect to log-OLS. Being a pseudo-maximum 
likelihood approach, it does not assume that the data generating process is a 
Poisson. As Santos-Silva and Tenreyro (2006) show, PPML is consistent as long 
as the conditional expectation is exponential, which is also what is assumed in 
the log-linearized model. PPML, however, is consistent also in the presence of 
heteroscedasticity, while log-OLS is not (Santos-Silva and Tenreyro, 2006). 
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share of plants in tradable), human capital (share of population aged ≥ 6 
with a high school diploma), demography (masculinity ratio, the aging 
index), urban structure and wealth (non-urbanized fraction of the mu-
nicipality surface, the homeownership rate), and initial levels (log 
population and log total employment). Because of the peculiar 
orographic structure of the region we also include elevation and steep-
ness of municipalities among these covariates. 

Descriptive statistics are reported in Table 1. The maximum distance 
from the freeway is 124 km, the median 32. Calabrian municipalities 
were quite small on average in 1951, with an average population of 
4,900 inhabitants. The region started from low level of development, as 
shown by the very limited fraction of population with at least a high 
school diploma (less than 2 per cent of population aged 6 years or more). 

Table 2 shows differences in the characteristics of municipalities 
belonging to different groups. Strong differences are found between 
municipalities located on the actual route excluding the LLM of Cosenza 
(column 2) and the municipalities outside the three possible routes ac-
cording to the original project (column 3). This supports the idea that 
the latter municipalities would be implausible controls, as they were 
located in more elevated and steeper areas. Indeed, apart from 
geomorphic differences, the latter municipalities were smaller in terms 
of population and employment (but actually slightly larger in terms of 
surface) and the population had lower educational levels. Differently, 
municipalities on the discarded path (column 4) are more similar to 

those on the actual path (column 2), although some differences remain 
because the final route was chosen to cross the Calabrian Apennine, and 
therefore municipalities closer to the freeway are more elevated.10 

The fact that the group of municipalities outside the three possible 
paths are very different from those along the routes is also the reason 
why we do not use planned routes as instrument, as done in some of the 
previous literature. If we followed this strategy, we would had to assume 
that being on a hypothetical route is as good as random. 

5. Results 

We first analyze (5.1) the effect of the freeway “Salerno-Reggio 
Calabria” on long-term local economic development. Then, we propose 
(5.2) some – admittedly suggestive – calculations to shed lights on 
whether the new infrastructure triggered only a re-organization of the 
economic activity or more significant gains in terms of economic growth 
for the region. 

5.1. Comparison between municipalities close and far from the freeway 

The credibility of the difference in differences strategy outlined in 
Section 3 hinges on the plausibility of parallel trends assumption. In 
Table 3 we assess whether there is evidence of differential trends in the 
decade before the construction of the freeway. Looking at the entire 
region (Panel A), some pre-existing trends are detected for population, 
with municipalities far from the (not yet built) freeway displaying a 
stronger growth in the number of residents. When we focus only on the 
alternative routes, which are expected to be similar, the estimated pre- 
trend in population growth becomes negligible and not-statistically 
significant. No differential trends are detected for private employment. 

Table 4 shows the main results. Given that in the estimating equation 
(1) the reference year is always 1961, the coefficients on 1[t= l] × di 
capture the effect of distance from the freeway on the cumulative 
growth between 1961 and year t. We start again from the sub-optimal 
sample in which we include all municipalities in Calabria (Panel A). In 
the decades starting from 1971 decades the municipalities that are 
further away from the freeway started growing less than those located 
close to it. We also observe a weaker population growth in municipal-
ities further away from the freeway. 

Results are qualitatively similar if we focus only on municipalities 
along the three possible routes, including Cosenza LLM (Panel B) or 
excluding it (Panel C). However, they become smaller in size. The 
contraction in the size of the coefficients is in line with our expectations 
that the other municipalities outside the routes, which also ended up 
being further from the freeway, do not constitute a good control group, 
because they were already located in more remote areas that were likely 
to exhibit more negative trends. As in the main analysis we cluster 
standard errors at the municipality levels, we also checked whether 
estimates become much less precise when standard errors are clustered 
at the local labor market level to account for spatial correlation.11 

Table A5, panel A, shows that standard errors are only marginally 
different. 

Overall, the results confirm that the freeway led to a stronger per-
formance for those municipalities that ended up being closer to it. The 
difference in the long run is not negligible. Moving from the 1st (2 km) to 
the 75th percentiles (60 km) of distance implies 18 percentage-point 

Table 1 
Descriptive statistics.  

Variable mean sd p50 min max N 

Share of employment in 
tradable (1951) 

0.517 0.132 0.520 0.083 0.849 403 

Share of plants in 
tradable (1951) 

0.516 0.099 0.513 0.239 0.759 403 

Share of pop. with high 
school diploma 
(1951) 

0.018 0.010 0.016 0.004 0.100 403 

Non-urbanized fraction 
of the surface (1951) 

0.217 0.190 0.157 0.000 0.854 403 

Homeownership rate 
(1951) 

0.627 0.140 0.643 0.199 0.928 403 

Masculinity (1951) 0.942 0.051 0.942 0.783 1.081 403 
Aging index (1951) 0.243 0.069 0.239 0.095 0.548 403 
(ln) elevation 5.795 0.912 6.001 1.609 6.985 403 
(ln) steepness 6.605 0.578 6.677 4.431 7.722 403 
(ln) surface 3.309 0.767 3.341 0.824 5.633 403 
(ln) population (1951) 8.144 0.708 8.030 6.783 11.855 403 
(ln) total employment 

(1951) 
5.105 0.901 4.990 3.091 9.562 403 

Distance from the A3- 
freeway (km) 

40 26 32 1 124 403 

Distance other highways 
(km) 

280 83 282 95 473 403 

Distance from Naples 
(km) 

387 68 395 229 558 403 

Employment 437 1503 159 10 23933 2418 
Employment tradables 128 374 49 1 5908 2418 
Employment non 

tradables 
309 1155 103 8 19094 2418 

Employment transports 
& telec. 

53 317 11 1 6294 2418 

Population 4839 10980 2659 375 180353 2418 

Note: All Calabrian municipalities (403). The last five rows refer to time-varying 
variables (outcomes) and they are calculated on the entire 1951–2001 sample of 
Calabrian municipalities. 

10 We also checked that our main results are not affected by the higher 
elevation. In the Appendix (Table A5, panel B) we removed the municipalities 
with elevation above the 75th percentile of elevation. The results are similar, 
but less statistically significant.  
11 We use the 1981 definition of local labor markets as provided by the Italian 

National Statistical institute, which is the oldest definition available. 
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difference in private employment between 1961 and 2001.12 The effect 
on the number of jobs is stronger than that referring to the size of the 
population (8 percentage points), and therefore the proximity to the 
freeway also increases the employment rate. This is consistent with 
previous evidence showing that the local reactivity of population to 
labor demand shocks is quite limited in Italy (Ciani et al., 2019). 

In interpreting the results, one has to consider that Calabria 

experienced a strong out-migration during the decades. As widely 
investigated in the “New Economic Geography” literature, mobile fac-
tors, such as employment, find it more convenient to relocate elsewhere 
when transport costs decrease. This might have induced stronger out- 
migration from those municipalities closer to the highway. Our re-
sults, which concern the differential effects on Calabrian municipalities, 
actually document that the municipalities closer to the freeway, and for 
which transport costs decrease more, gain in terms of population and 
employment. Probably the availability of the freeway had only a modest 
impact on migration decisions outside the region, which were mostly 
related to the more developed regions of Northern Italy, far away from 
Calabria. Another interpretation, not in contrast with our data, is that 
only the areas closest to the infrastructure have been able to compensate 
the pressures to emigration with the increased local economic activity 
caused by the freeway. 

The differential growth started from the tradable sector, where the 
positive effect of freeway proximity materialized in the first decade and 
did not produce further growth in the following ones. According to the 
estimates, the decrease in tradable-jobs growth associated with an 
additional km of distance over 40 years (0.0073 in the overall sample) is 
only slightly larger than the one over the 1961-71 decade (0.0043). 
Differently, the positive effect spread to non-tradable employment only 
later in time. In this sector, the differential growth is negligible and not 
statistically significant over the first two decades, while it becomes 
larger and significant when we consider the entire period. A similar 
trend is observed for jobs in the transportation and telecommunication 
sector – which we considered separately from other services because it is 
more likely to be directly affected by the presence of the freeway – and 
for resident population. Importantly, the smaller effect on the non- 
tradable sector, which includes constructions, excludes that the impact 
is driven only by the economic activity surrounding the construction of 
the highway, which also continued in later decades because of the 
frequent works and modernization interventions that were carried out. 

We also looked at different outcomes. First, we analyzed the effects 
on the number of local plants. Results, reported in the Appendix 
Table A1, show a weaker effect than on employment. This suggests that 
the expansion of employment was associated with an increase in firm 
size. One could speculate that this was also associated with increased 
productivity, as Italy and in particularly Southern regions suffer from a 
chronically low firm size that is detrimental to productivity (Bugamelli 

Table 2 
Balancing test.   

(1) (2) (3) (4) Standardized difference (greater than 0.25 in 
bold) 

Near the freeway (≤20 
km) and in the area of 
Cosenza 

Near the freeway (≤20 
km) and not in the area 
of Cosenza 

Far from the freeway (>20 
km) and not on alternative 
routes 

On alternative 
routes 

1 vs 3 2 vs 3 1 vs 4 2 vs 4 

Share of employment in 
tradable (1951) 

0.491 0.530 0.519 0.506 − 0.199 0.081 − 0.099 0.167 

Share of plants in tradable 
(1951) 

0.496 0.521 0.524 0.499 ¡0.313 − 0.029 − 0.029 0.208 

Share of pop. with high 
school diploma (1951) 

0.025 0.019 0.016 0.019 0.542 0.418 0.327 0.055 

Non-urbanized fraction of 
the surface (1951) 

0.481 0.194 0.189 0.251 1.510 0.032 1.093 ¡0.295 

Homeownership rate 
(1951) 

0.467 0.625 0.656 0.600 ¡1.459 − 0.229 ¡0.995 0.188 

Masculinity ratio (1951) 0.937 0.934 0.946 0.941 − 0.214 ¡0.250 − 0.101 − 0.148 
Aging index (1951) 0.212 0.241 0.246 0.242 ¡0.618 − 0.075 ¡0.463 − 0.005 
(ln) elevation 6.120 5.749 6.102 5.280 0.038 ¡0.504 0.975 0.467 
(ln) steepness 6.678 6.478 6.689 6.556 − 0.022 ¡0.355 0.218 − 0.122 
(ln) surface 3.009 3.207 3.330 3.387 ¡0.385 − 0.158 ¡0.475 − 0.244 
(ln) population (1951) 8.368 8.230 8.046 8.216 0.396 0.260 0.175 0.018 
(ln) total employment 

(1951) 
5.289 5.165 4.934 5.321 0.323 0.256 − 0.028 − 0.162 

N 13 88 189 113     

Note: Imbens and Wooldridge (2009) suggest that a standardized difference greater than 0.25 is indicative of imbalance. 

Table 3 
Pre trends, within Calabria comparison, 1951–1961; reference year 1951.   

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

Private employment: Population 

Overall Tradables Non 
tradables 

Transports 
& telec. 

Panel A: All municipalities in Calabria 
distance (km) 
× 1961  

0.0006 0.0008 0.0008 0.0013 0.0006*** 
(0.0008) (0.0012) (0.0009) (0.0011) (0.0002) 

Observations 806 806 806 806 806 

Panel B: Only municipalities along the three alternative routes 
distance (km) 
× 1961  

− 0.0002 − 0.0007 0.0005 0.0012 0.0003 
(0.0008) (0.0013) (0.0010) (0.0011) (0.0003) 

Observations 428 428 428 428 428 

Panel C: Only municipalities along the three alternative routes, excluding the LLM of 
Cosenza 

distance (km) 
× 1961  

− 0.0000 − 0.0004 0.0004 0.0013 0.0003 
(0.0008) (0.0013) (0.0010) (0.0012) (0.0002) 

Observations 402 402 402 402 402 

Note: *p < 0.10, **p < 0.05, ***p < 0.01. Poisson Pseudo-Maximum Likelihood 
estimates; clustered standard errors (by municipalities) in parentheses. All the 
specifications include municipality fixed effects, year fixed effects, and a set of 
covariates interacted with year dummies (share of employment in tradable in 
1951, share of plants in tradable in 1951, share of population with high school 
diploma in 1951, non-urbanized fraction of the municipality surface in 1951, 
homeownership rate in 1951, masculinity ratio in 1951, aging index in 1951, ln 
elevation, ln steepness, ln surface, ln population in 1951, ln employment in 
1951). 

12 We look at the 1st to the 75th percentile because we want to look at the 
effect of being close to the highway with respect to being far away. 
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et al., 2018). However, data on productivity at the municipality level are 
available only for more recent years. Notice also that Italy is charac-
terized by centralized collective bargaining, which is particularly 
binding for the South of Italy, so local changes in labor demand are most 
likely to affect the quantity of employment, rather than wages (see Boeri 
et al., 2021; Ciani et al., 2019). 

Second, we also looked at changes in the skill composition of the 
population, by looking at the share of population aged 6 or more with at 
least a high school diploma. Appendix Table A2 shows that there was no 
sizeable effect of the distance of the highway, suggesting that there was 
no major impact on skill-composition. However, one caveat is that 
changes in this indicator might reflect also changes in demographic 
composition (as the elderly were not likely to have a high-school 
diploma), but unfortunately data availability prevents us from 
focusing only on the working age population. 

A possible reason why part of the effect materialized only later on is 
that the final tract (from Goia Tauro to Reggio Calabria, almost 52 km) 
was completed later, in 1974. Furthermore, four exits were opened be-
tween 1981 and 2001.13 As a consequence, some municipalities became 
closer to the freeway in the final decades. Our main specification uses 
current distance and ignores these changes, hence in the early decades 
these municipalities are assumed to be closer to the freeway than they 
actually were. As long as the effect of proximity is truly positive, the 
results for the first decades might therefore underestimate the true ef-
fect. In order to check whether these municipalities with changing 

distance are influencing the results, we first try excluding them. By using 
old maps of the freeway obtained from the Italian Touring Club, we 
calculated the change in distance from the nearest exit between 1971 
(the first year in the sample after the highway opened) and 2001. In 
Table 5, Panel A, we run the regressions on our favorite sample (mu-
nicipalities along the three potential routes, excluding Cosenza LLM) 
excluding also municipalities for which the reduction in distance was 
larger than 5 km. The excluded municipalities (43) are mostly located in 
the Southern part of the region, close to the tract that was opened in 
1974. As expected, the effect becomes stronger, because we now look 
only at municipalities for which the distance to the nearest exit has 
remained the same since the freeway opened. Although now the impact 
on employment in the non-tradable sector is significant since the first 
decade, the effect still becomes stronger over time, as in the main results. 
Also the increase in the impact on the transportation and telecommu-
nication sector and population is confirmed. We also tried with a set of 
alternative specification in which each single post-treatment year 
(1971–2001) is compared with the base year (1961), but the treatment is 
calculated in the specific post-treatment year instead of 2001. Results 
are reported in Appendix Table A3. The estimates change only slightly, 
again increasing in magnitude in the first decade, further confirming 
that the main results are overall robust. 

Another issue is that the distance from the A3 freeway might also be 
related to the distance to other highways that had already been built. For 
instance, municipalities located in the North of Calabria could more 
easily get access to the rest of the national highway network. Further-
more, the development of the road network (other than the freeway) 
might have led some areas to get closer to the rest of the country inde-
pendently from the A3. Therefore, they might have benefited from being 

Table 4 
Main results, within Calabria comparison, 1961–2001; reference year 1961.   

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

Private employment: Population 

Overall Tradables Non tradables Transports & telec. 

Panel A: All municipalities in Calabria 
distance (km) × 1971  − 0.0018** − 0.0043*** − 0.0008 − 0.0006 − 0.0001 

(0.0009) (0.0016) (0.0008) (0.0012) (0.0003) 
distance (km) × 1981  − 0.0022* − 0.0049** − 0.0014 − 0.0009 − 0.0001 

(0.0012) (0.0019) (0.0011) (0.0016) (0.0004) 
distance (km) × 1991  − 0.0037*** − 0.0049*** − 0.0034*** − 0.0032 − 0.0014** 

(0.0012) (0.0016) (0.0012) (0.0020) (0.0006) 
distance (km) × 2001  − 0.0046*** − 0.0073*** − 0.0037*** − 0.0078*** − 0.0020*** 

(0.0014) (0.0020) (0.0014) (0.0026) (0.0007) 
Observations 2015 2015 2015 2015 2015 

Panel B: Only municipalities along the three alternative routes 
distance (km) × 1971  − 0.0021** − 0.0050*** − 0.0011 − 0.0010 − 0.0002 

(0.0011) (0.0019) (0.0008) (0.0013) (0.0003) 
distance (km) × 1981  − 0.0018 − 0.0047** − 0.0012 − 0.0025 − 0.0003 

(0.0014) (0.0023) (0.0012) (0.0018) (0.0005) 
distance (km) × 1991  − 0.0025* − 0.0032 − 0.0026** − 0.0046** − 0.0014** 

(0.0013) (0.0019) (0.0013) (0.0022) (0.0007) 
distance (km) × 2001  − 0.0033** − 0.0047** − 0.0031* − 0.0110*** − 0.0017** 

(0.0016) (0.0023) (0.0016) (0.0026) (0.0008) 
Observations 1070 1070 1070 1070 1070 

Panel C: Only municipalities along the three alternative routes, excluding the LLM of Cosenza 
distance (km) × 1971  − 0.0020* − 0.0045** − 0.0010 − 0.0016 − 0.0001 

(0.0010) (0.0018) (0.0008) (0.0012) (0.0003) 
distance (km) × 1981  − 0.0014 − 0.0040* − 0.0007 − 0.0026* 0.0001 

(0.0014) (0.0022) (0.0011) (0.0015) (0.0005) 
distance (km) × 1991  − 0.0021* − 0.0032* − 0.0020* − 0.0043** − 0.0010 

(0.0012) (0.0019) (0.0012) (0.0017) (0.0006) 
distance (km) × 2001  − 0.0029** − 0.0047** − 0.0025* − 0.0106*** − 0.0013* 

(0.0014) (0.0023) (0.0013) (0.0020) (0.0007) 
Observations 1005 1005 1005 1005 1005 

Note: *p < 0.10, **p < 0.05, ***p < 0.01. Poisson Pseudo-Maximum Likelihood estimates; clustered standard errors (by municipality) in parentheses. All the 
specifications include municipality fixed effects, year fixed effects, and a set of covariates interacted with year dummies (share of employment in tradable in 1951, 
share of plants in tradable in 1951, share of population with high school diploma in 1951, non-urbanized fraction of the municipality surface in 1951, homeownership 
rate in 1951, masculinity ratio in 1951, aging index in 1951, ln elevation, ln steepness, ln surface, ln population in 1951, ln employment in 1951). 

13 According to historical Atlas the exit of Laino Borgo was opened in the 
1990s, the exit of Altomonte, S. Mango d’Aquino and S. Trada in the 1980s. 
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closer to more developed areas, irrespective of their distance from the 
freeway. In Table 5, Panel B, we include as additional controls in 
baseline regression the distance from other highways and the travel 
distance from Naples (the biggest city north of Calabria) calculated 
without the use of highways (both interacted with all the year dummies, 
as for the main treatment variable).14 Focusing on our preferred sample, 
results are quantitatively very similar, apart from the coefficient on 
population which becomes smaller and non-significant. 

A related issue is that proximity to the A3 freeway also depends on 
the rest of the network. Although most of it did not change significantly 
between 1961 and 2001, there were two significant developments that 
improved the connection between some municipalities and the freeway 
by creating faster speed roads. One regarded the local road between 
Catanzaro (on the Jonic coast) and Lamezia (where an exit of the 
freeway is located), and the other the tract connecting Rossano and 

Sibari (also on the Jonic coast) to Castrovillari (near another A3 exit). 
These developments improved the access to the freeway for several 
municipalities on the Jonic coast. In Table 5, Panel C, we include as 
additional controls the distances from these two tracts (both interacted 
with all the year dummies). In this way we should partial out the effect 
of the freeway mediated by these other road improvements. As expected, 
the estimated effects are smaller. This highlights that the freeway effect 
strongly depends on whether the local road network also facilitates ac-
cess to the infrastructure. 

There were other local events that mattered for the development of 
the region and might be related to the political-economy motives behind 
the construction of the freeway. The Regional administrative units 
where established only in 1970. In that year Catanzaro was chosen as the 
capital of the Calabrian region, and this caused riots in Reggio Calabria 
that lasted until February 1971. Possibly also to re-balance the economic 
power, in the following years it was decided to build a steelwork in 

Table 5 
Sensitivity analysis for other changes occurring in the period, within Calabria comparison, 1961–2001, only municipalities along the three alternative routes excluding 
the LLM of Cosenza.   

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

Private employment: Population 

Overall Tradables Non tradables Transports & telec. 

Panel A: Excluding municipalities whose distance from the A3 freeway reduced by more than 5 km between 1971 and 2001 
distance (km) × 1971  − 0.0038*** − 0.0070*** − 0.0022** − 0.0032** − 0.0005 

(0.0011) (0.0021) (0.0009) (0.0013) (0.0004) 
distance (km) × 1981  − 0.0032* − 0.0075*** − 0.0015 − 0.0047*** − 0.0006 

(0.0017) (0.0026) (0.0014) (0.0017) (0.0006) 
distance (km) × 1991  − 0.0035** − 0.0049** − 0.0029** − 0.0050** − 0.0019** 

(0.0014) (0.0024) (0.0013) (0.0022) (0.0008) 
distance (km) × 2001  − 0.0041** − 0.0065** − 0.0033** − 0.0112*** − 0.0019** 

(0.0018) (0.0027) (0.0016) (0.0023) (0.0009) 
Observations 775 775 775 775 775 

Panel B: Including distance from other highways and distance from Naples without highways among controls 
distance (km) × 1971  − 0.0026*** − 0.0050*** − 0.0016** − 0.0017 − 0.0000 

(0.0010) (0.0018) (0.0008) (0.0012) (0.0003) 
distance (km) × 1981  − 0.0009 − 0.0034 − 0.0003 − 0.0030* 0.0004 

(0.0013) (0.0021) (0.0012) (0.0016) (0.0004) 
distance (km) × 1991  − 0.0019 − 0.0032 − 0.0017 − 0.0048*** − 0.0007 

(0.0013) (0.0020) (0.0013) (0.0018) (0.0006) 
distance (km) × 2001  − 0.0024* − 0.0049** − 0.0018 − 0.0114*** − 0.0009 

(0.0014) (0.0025) (0.0014) (0.0023) (0.0007) 
Observations 1005 1005 1005 1005 1005 

Panel C: Including also distance from improved tracts among controls 
distance (km) × 1971  − 0.0013 − 0.0034* − 0.0005 − 0.0018 0.0002 

(0.0011) (0.0019) (0.0009) (0.0013) (0.0003) 
distance (km) × 1981  − 0.0000 − 0.0022 0.0005 − 0.0025 0.0007 

(0.0014) (0.0023) (0.0011) (0.0017) (0.0004) 
distance (km) × 1991  − 0.0013 − 0.0021 − 0.0013 − 0.0036* − 0.0001 

(0.0013) (0.0021) (0.0012) (0.0019) (0.0006) 
distance (km) × 2001  − 0.0025* − 0.0042* − 0.0021 − 0.0096*** − 0.0004 

(0.0014) (0.0024) (0.0014) (0.0020) (0.0007) 
Observations 1005 1005 1005 1005 1005 

Panel D: Removing the LLM of Laino Borgo, Gioia Tauro, Catanzaro and Reggio Calabria 
distance (km) × 1971  − 0.0010 − 0.0017 − 0.0009 − 0.0008 − 0.0001 

(0.0011) (0.0020) (0.0010) (0.0015) (0.0004) 
distance (km) × 1981  − 0.0017 − 0.0048* − 0.0010 − 0.0001 − 0.0001 

(0.0017) (0.0025) (0.0016) (0.0017) (0.0006) 
distance (km) × 1991  − 0.0029* − 0.0034 − 0.0032* − 0.0035 − 0.0011 

(0.0017) (0.0024) (0.0018) (0.0024) (0.0008) 
distance (km) × 2001  − 0.0034* − 0.0040 − 0.0036* − 0.0065*** − 0.0019** 

(0.0020) (0.0028) (0.0021) (0.0022) (0.0009) 
Observations 905 905 905 905 905 

Note: *p < 0.10, **p < 0.05, ***p < 0.01. Poisson Pseudo-Maximum Likelihood estimates; clustered standard errors (by municipalities) in parentheses. All specifi-
cations include municipality and year effects, and a set of covariates interacted with year dummies (see notes to Table 4). Panel B also includes distance (km) from 
other highways and from Naples using roads other than the highways, interacted with year dummies. Panel C includes distances (km) from the two improved road 
tracts discussed in the text. 

14 Both distances are calculated on current maps, as for the main treatment 
variable. 
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Reggio Calabria and a commercial port in Gioia Tauro. The former was 
never built, but the construction of the port started in the 70s and lasted 
until 1995, when it eventually became operational.15 In Table 5, Panel D 
we exclude the LLMs of these municipalities to check whether results are 
affected by local changes in those areas. We also exclude the LLM of 
Laino Borgo, because it is at the Northern point of the highway, hence it 
might not be considered as an inconsequential unit. The coefficients are 
similar in size to our main estimates, although they lose precision, which 
is probably because of the smaller sample size. Given that the sample is 
sensibly different from the main one, in the Appendix (Table A5, panel 
C) we show that there is no evidence of pre-trends in this sample either. 

Another crucial issue is the presence in Calabria of a strong criminal 
organization, the ‘Ndrangheta. The organization is known to have 
infiltrated the works on the freeway, for instance by controlling local 
enterprises that worked as sub-contractors (Arlacchi, 2010; Ziparo, 
2017). In this way, it might be that the ‘Ndrangheta managed to extract a 
large rent from the freeway construction and used it to scale up its 
criminal organization, therefore harming the development of Calabria. 
It is not clear how to disentangle the role played by the presence of 
‘Ndrangheta. Nevertheless, for our main results what matters is whether 
within the Region the organized crime activity was significantly different 
in municipalities close and far from the freeway. We unfortunately do 
not have long enough time series on the local relevance of organized 
crime to reproduce our diff-in-diff strategy on the entire period. 
Furthermore, the detection of criminal activity might only come with 
some lag. We therefore check whether municipalities closer to the 
freeway are more likely to be the subject of detected organized crime 
activity. We do this in our main sample, using the planned routes and 
excluding Cosenza, and controlling for the municipality characteristics 
used in the main regressions.16 As outcomes, we look at the presence and 
number of firms confiscated from criminal organizations between 1981 
(first available year) and 2018, and whether the municipality council 
has ever been dissolved because of organized crime infiltration since 
1991 (the year in which the possibility of dissolving a council was 
introduced). The results, in Table 6, show that (detected) organized 
crime activity does not seem to have been stronger in the municipalities 
closer to the freeway. For the sake of clarity, this does not mean that 
there was no criminal activity connected to the sites where the highway 
was built, but rather that there is no evidence that the presence of the 
criminal organization was stronger with respect to other municipalities 
in Calabria (along the planned freeway routes). This is reassuring in 
interpreting our main results as the effect of the infrastructure itself. 

We also look at a series of estimation and specification issues. Our 
favorite estimator is Poisson Pseudo-Maximum Likelihood. It is never-
theless reassuring that results for the long period growth are similar 
when using a more traditional OLS estimator on the log-linearized model 
(Table 7, Panel A). Using OLS on the log-linearized model, however, we 
do not recover significant effects in the shorter run. 

In our favorite sample selection we included all municipalities in the 
actual route within 20 km from a highway entry, as well as all the 
municipalities on the alternative routes. We tried an alternative defini-
tion of 30 km for selecting the municipalities on the actual route. As can 
be seen by Figure A1 in the Appendix, this choice also includes more 
broadly all municipalities along the freeway line (independently from 
their distance to a freeway entrance). Table 7, Panel B shows that the 
main results are confirmed with this sample selection. The effects on 

non-tradables and population become non-significant, but they are not 
much different in size from the main estimates. However, with a 30 km 
cutoff there is evidence of pre-trends in population (the coefficient on 
distance (km) × 1961 is 0.0005, p-value 0.043), as in the estimates 
including all Calabrian municipalities (Table 3, panel A). For this reason 
we prefer the 20 km cutoff for the analysis. 

Finally, considering the characteristics of the region, the distance in 
km might not properly capture the transportation costs, given that some 
roads are steeper. We therefore re-estimated the model using distance in 
hours instead of km. Results are quite similar (Table 7, panel C). 
Although the long-run effects on population is not statistically signifi-
cant, estimated coefficients are quite similar to the main estimates when 
we calculate the effects of switching from the municipality on the 5th 
percentile of distance to the one at the 75th. 

5.2. Disentangling the relocation from the aggregate effect 

The divergent trends might be a sign of positive growth effects of the 
freeway on the municipalities next to it, but they can also be the result of 
the relocation of economic activity from more distant locations. As 
discussed by Redding and Turner (2015) and Duranton and Venables 
(2018), one way to understand whether this is the case is to exploit a 
third area, unaffected by the construction of the freeway. This area could 
be used as a control for all Calabrian municipalities. 

How to select the “third area” in the case of Calabria is a daunting 
task. Using regional economic accounts, we can start from an illustrative 
comparison of the region with its natural counterpart, i.e. the other re-
gions that compose the South of Italy. These regions share a similar 
history and were characterized by a similar level of development 
compared to the rest of the country. All of them received substantial 
regional aid. In Fig. 3, which compares their GDP growth during the 
second half of the twentieth century, Calabria appears as the worst 

Table 6 
Distance from the highway and organized crime, within Calabria comparison, 
only municipalities along the three alternative routes excluding the LLM of 
Cosenza.   

(1) (2) (3) 

Outcome: 

1 [at least one firm 
confiscated from 
organized crime] 

# firms 
confiscated from 
organized crime 

1 [municipality council 
dissolved due to 
organized crime 
infiltration] 

Logit (AME) Poisson-QMLE Logit (AME) 

distance 
(km) 

-.0018 -.0024 -.0003 
(.0015) (.0060) (.0012) 

Observations 201 201 201 

Note: *p < 0.10, **p < 0.05, ***p < 0.01. The regression is run at the munici-
pality level. For each municipality, the outcome in column (1) is a binary var-
iable equal to 1 if there has been at least one firm confiscated from organized 
crime by the State since in the period 1981–2018 (the coefficient is the Average 
Marginal Effect – AME – from a Logit regression); in column (2) is the count of 
firms confiscated (the coefficient can be interpreted as a semi-elasticity, as in the 
main regressions, because we specify an exponential model and we estimate it 
with Poisson-QMLE) estimates; in column (3) is a binary variable equal to 1 if the 
municipality council has been dissolved due to organized crime infiltration in 
the period 1991–2020. Robust standard errors in parentheses. All specifications 
include the basic set of covariates included in the main regressions (share of 
employment in tradable in 1951, share of plants in tradable in 1951, share of 
population with high school diploma in 1951, non-urbanized fraction of the 
municipality surface in 1951, homeownership rate in 1951, masculinity ratio in 
1951, aging index in 1951, ln elevation, ln steepness, ln surface, ln population in 
1951, ln employment in 1951). 

15 Information from the Port Authority for Gioia Tauro and Calabria 
http://www.portodigioiatauro.it/porto-gioia-tauro/storia/(last access: 11/06/ 
2020).  
16 In the main regressions we actually include municipality fixed effects, while 

these characteristics are interacted with year dummies to capture differential 
trends. Obviously it is not possible to use municipality fixed effects in a cross- 
section of municipalities, so we use the other characteristics (not interacted 
with year effects) to account for observable differences. 
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performer.17 

To improve on this comparison and find the most suitable “third 
area”, we resort to a synthetic control approach (Abadie et al., 2010). 
Among the Southern regions, we select the areas that are more similar to 
Calabria in terms of pre-1967 trends of economic activity and other 
pre-determined characteristics.18 The synthetic control method assigns a 
positive weight to Basilicata (0.171), Campania (0.027) and Sardinia 
(0.802). Still using regional economic accounts, Fig. 4 shows the GDP 
performance of Calabria vs the “synthetic Calabria” built as a weighted 
average of these other regions. Calabria overall performed worse than its 

Table 7 
Sensitivity analysis for estimation and specification issues, within Calabria comparison, 1961–2001, only municipalities along the three alternative routes excluding 
the LLM of Cosenza.   

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

Private employment: Population 

Overall Tradables Non tradables Transports & telec. 

Panel A: Log linear estimator 
distance (km) × 1971  − 0.0009 − 0.0008 − 0.0012 − 0.0022 0.0001 

(0.0012) (0.0021) (0.0011) (0.0015) (0.0003) 
distance (km) × 1981  − 0.0013 − 0.0032 − 0.0008 − 0.0016 0.0003 

(0.0015) (0.0025) (0.0015) (0.0021) (0.0005) 
distance (km) × 1991  − 0.0021 − 0.0019 − 0.0019 − 0.0043* − 0.0006 

(0.0014) (0.0023) (0.0015) (0.0024) (0.0007) 
distance (km) × 2001  − 0.0034** − 0.0063** − 0.0023 − 0.0060** − 0.0012 

(0.0017) (0.0027) (0.0017) (0.0023) (0.0008) 
Observations 1005 1005 1005 1005 1005 

Panel B: Including also municipalities within 30 km from an A3 freeway entry 
distance (km) × 1971  − 0.0017* − 0.0041** − 0.0008 − 0.0016 0.0000 

(0.0010) (0.0018) (0.0008) (0.0011) (0.0003) 
distance (km) × 1981  − 0.0011 − 0.0035 − 0.0004 − 0.0019 0.0002 

(0.0013) (0.0022) (0.0012) (0.0015) (0.0005) 
distance (km) × 1991  − 0.0022* − 0.0036** − 0.0017 − 0.0041** − 0.0007 

(0.0012) (0.0018) (0.0012) (0.0017) (0.0006) 
distance (km) × 2001  − 0.0029** − 0.0051** − 0.0022* − 0.0093*** − 0.0012 

(0.0013) (0.0023) (0.0013) (0.0021) (0.0007) 
Observations 1325 1325 1325 1325 1325 

Panel C: Using distance in terms of time (hours) 
distance (hours) × 1971  − 0.1655** − 0.3392*** − 0.0914* − 0.1296* − 0.0119 

(0.0662) (0.1196) (0.0511) (0.0776) (0.0201) 
distance (hours) × 1981  − 0.1071 − 0.3171** − 0.0411 − 0.1980** − 0.0018 

(0.0959) (0.1589) (0.0775) (0.0978) (0.0318) 
distance (hours) × 1991  − 0.1691** − 0.2698** − 0.1398* − 0.3203*** − 0.0729* 

(0.0836) (0.1284) (0.0787) (0.1120) (0.0404) 
distance (hours) × 2001  − 0.2177** − 0.3871** − 0.1637* − 0.7344*** − 0.0952** 

(0.0950) (0.1543) (0.0894) (0.1304) (0.0462) 
Observations 1005 1005 1005 1005 1005 

Impact of moving from 1st to 75th percentile of distance on 1961–2001 growth calculated from regressions using distance in terms of: 
Hours (Table 5, Panel D) − 0.196 − 0.321 − 0.151 − 0.520 − 0.091 
Km (Table 4, Panel C) − 0.155 − 0.239 − 0.135 − 0.459 − 0.073 

Note: *p < 0.10, **p < 0.05, ***p < 0.01. Poisson Pseudo-Maximum Likelihood estimates (apart from OLS for Panel B); clustered standard errors (by municipalities) in 
parentheses. All specifications include municipality and year effects, and a set of covariates interacted with year dummies (see notes to Table 4). The 1st and 75th 
percentiles of distance are 0.10 h (2 km) and 1.1 (60), respectively. 

Fig. 3. GDP in Calabria and in all other Southern regions (index 1951 = 100). 
Notes: data are taken from CRENoS. 

17 In Section 4.1 we find that municipalities closer to the freeway grew more 
both in terms of employment and population. In line with our previous analysis, 
we focus here on overall GDP and not on GDP per capita.  
18 We do not include Abruzzo and Molise in the donor pool, because the two 

regions were a single one until 1963, and there is evidence that the secession 
brought economic benefits for both (see Dalmazzo et al., 2018). For the con-
struction of the synthetic-control counterpart we use: the level of GDP, past 
GDP growth rate, the investment-to-GDP ratio, the share of highly educated as a 
proxy for human capital, population density, net imports-to-GDP ratio, the 
sectoral composition of value added (agriculture, industry, market service), and 
a measure for local minimum wage. The balancing properties are shown in the 
Appendix Table A4. 
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synthetic counterpart. In 2001, almost 40 years after the open of the 
freeway, the cumulated difference amounted to around 80 percentage 
points.19 

Therefore, Calabria as a whole seems to have been characterized by 
divergent economic fortunes with respect to similar regions. To try 
disentangling the relocation (within Calabria) from the aggregate effect 
of the freeway, we build on our main dif-in-dif strategy by adding mu-
nicipalities from other Southern regions that have not been affected by 
the freeway. Among the possible candidates – the three regions that 
were given positive weights in the synthetic control – Basilicata and 
Campania were connected with the nationwide network thanks to the 
A3 freeway, and therefore do not constitute a good control group. The 
remaining region selected as part of the synthetic control – the island of 
Sardinia – seems to be a better control group, and also received the 
largest weight. We therefore include its municipalities as a “third area” 
comparison group. Moreover, Sardinia is the only Italian region were 
highways were never built. 

In order to compare Calabrian municipalities at different distances 
from the highway to the “third area” ones, we modify our main speci-
fication as follows: 

yit = exp(αi + γt +
∑

l∈L
βcl1[t= l] × 1[Calabria] + +

∑

l∈L
βdl1[t= l] × (di − d)

+
∑

l∈L
1[t = l] × β

′

xlxi)ηit

(3)  

and we estimate it on the sample including all municipalities in Calabria 
and Sardinia, imposing for the Sardinian municipalities that di = d (the 
average distance from freeway within Calabria). In this specification, βcl 

captures the average difference in growth between Calabria and Sardi-
nia, while βdl identifies how this difference changes for municipalities in 
Calabria at different distances from the freeway. Assuming that Sardinia 
is a good comparison group, that would have evolved similarly to 
Calabria in the absence of the freeway, then βcl captures the average 
effect of the freeway on Calabrian municipalities, while βdl the reloca-
tion effect between them. 

Results are shown in Table 8. First, in Panel A, column (1) we show 
that there were no differential trends before the freeway was built (ac-
counting for trends depending on covariates, as captured by 

∑

l∈L
1[t = l] ×

xi). Panel B, column (1) instead shows that, at the average, Calabrian 
municipalities did worse than Sardinia in the following forty years. This 
is depicted as a blue line in Fig. 5, Panel A. With respect to this average 
negative effect, those municipalities closer to the A3 did better, but still 
worse than the Sardinian counterpart, suggesting that most of the effects 
are driven by relocation of economic activity within the region. 

We also assess whether results are different if we extend the com-
parison group by including other Southern areas far away from any 
highway. We selected only municipalities in the South of Italy located at 
least 130 km away from any highway, which is more than the maximum 
distance from the A3 for Calabrian municipalities (see Table 2). Essen-
tially, we assume that 130 km is the maximum limit at which we expect 
freeway effects (including displacement) to be present. Albeit arbitrary, 
this limit is reasonable for this sensitivity check, which aims at 

Fig. 4. Calabrian GDP with respect to a synthetic control region (index 1951 =
100) 
Notes: Data are taken from CRENoS and ISTAT. The weights used to build the 
synthetic controls are: Basilicata (0.171), Campania (0.027) and Sardinia 
(0.802). The weights are chosen to minimize the distance between treated and 
synthetic control units in terms of pre-1967 GDP (1963–1966), annual GDP 
growth rate (1951–1966), population (1963–1966), area, investment-to-GDP 
ratio (1963–1966), share of high educated (1951 and 1961), population den-
sity (1951–1966), net imports-to-GDP ratio (1963–1966), agriculture share of 
VA (1963–1966), Industry share of VA (1963–1966), Market services share of 
VA (1963–1966), local minimum wage index (1951–1966). GDP in millions, 
Euros at 1990 constant prices. 

Table 8 
Comparison with a third area, all Calabrian municipalities plus comparison area, 
1951–2001.   

(1) (2) 

Overall private employment 

Comparison area: 
Sardinia 

Comparison area: Sardinia and Apulia 
(only municipal. more than 130 km 
away from any highway) 

Panel A: pre-trends 1951–1961; reference year 1951 
Calabria × 1961  − 0.0294 − 0.0591 

(0.0529) (0.0539) 
Calabria × distance 

(km)× 1961  
0.0002 0.0008 
(0.0008) (0.0009) 

Observations 1472 1636 

Panel B: freeway effects 1961–2001; reference year 1961 
Calabria × 1971  − 0.1512** − 0.2157** 

(0.0726) (0.0988) 
Calabria× 1981  − 0.1017 − 0.2676** 

(0.0846) (0.1295) 
Calabria × 1991  − 0.2905*** − 0.4729*** 

(0.0782) (0.1404) 
Calabria × 2001  − 0.3362*** − 0.5949*** 

(0.0914) (0.1652) 
Calabria × distance 

(km)× 1971  
− 0.0015 − 0.0038** 
(0.0013) (0.0018) 

Calabria × distance 
(km)× 1981  

− 0.0005 − 0.0039 
(0.0014) (0.0024) 

Calabria × distance 
(km)× 1991  

− 0.0036*** − 0.0059*** 
(0.0013) (0.0021) 

Calabria × distance 
(km)× 2001  

− 0.0040*** − 0.0077*** 
(0.0014) (0.0024) 

Observations 3680 4090 

Note: *p < 0.10, **p < 0.05, ***p < 0.01. Poisson Pseudo-Maximum Likelihood 
estimates; clustered standard errors (by municipalities) in parentheses. All the 
specifications include municipality fixed effects, year fixed effects, and a set of 
covariates interacted with year dummies (share of employment in tradable in 
1951, share of plants in tradable in 1951, share of population with high school 
diploma in 1951, non-urbanized fraction of the municipality surface in 1951, 
homeownership rate in 1951, masculinity ratio in 1951, aging index in 1951, ln 
elevation, ln steepness, ln surface, ln population in 1951, ln employment in 
1951). Here distance (km) is demeaned (see eq. (3)). 

19 To speculate on the statistical significance of the estimated impact, we 
follow the suggestion of Abadie et al. (2010) and perform placebo studies by 
replicating the same exercise for each of the regions in the donor pool. In the 
Appendix Figure A2 we plot the estimated impact for the Calabria region and all 
placebo tests, showing that the effect is peculiar (negative) in consideration of 
Calabria. 
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understanding whether results are driven by some specificities of the 
Sardinian “third area” sample.20 This selection adds municipalities from 
the South-East of the country, i.e. the bottom of the Apulia region. Re-
sults are shown in Table 8 in column (2) and in Fig. 5, Panel B. Quali-
tatively, the comparison is similar and suggests negative effects on 
average as well as for Calabrian municipalities at whatever distance. If 
anything, the negative effects are even stronger. 

This evidence has important limitations, as the overall regional 
growth might be affected by other factors that we are not able to control. 
However, it suggests that relocation, rather than net growth, was the 
most likely upshot of the freeway. 

6. Conclusions 

This paper examines the economic effects of a main road infra-
structure over the long run. Our focus is on the least developed and 
peripheral region (Calabria) of the Italian peninsula, in which the 
infrastructure was envisaged to spur local economic growth. Our iden-
tification strategy exploits the fact that the route was chosen, among 
three possible planned alternatives, in order to serve the constituency of 
highly influential politicians. The results suggest that significant local 
relocation materialized, favoring municipalities closer to the infra-
structure. Nevertheless, we fail to find relevant gains referring to the 
overall region, which continued on a path of divergence with respect to 
similar underdeveloped areas. 

One limitation is that our identification strategy assumes that there 
were no specific shocks affecting the areas under the three different 
routes. Although this is ultimately an untestable assumption, we do our 
best to check for possible violations by (i) allowing time trend to differ 
according to a wide range of pre-determined and fixed observable 
characteristics; (ii) conducting an extensive series of robustness exer-
cises that try to exclude specific cases or areas with extremely different 
characteristics. Also the analysis at the regional level suffers from similar 
limitations, as it is essentially impossible to rule out the presence of 
other factors affecting Calabria’s growth during the period. An addi-
tional caveat refers to the fact that, as mentioned in Section 3, the 
freeway was featured by frequent road works. Bad quality infrastructure 
can have detrimental effects on development (Gertler et al., 2016; Datta, 
2012). Thus the frequent repair and modernization works to which the 
freeway has been exposed over time might have contributed to the re-
sults we document in the paper. 

Our evidence can be deemed as specific to the case of an underde-
veloped region within a richer country and therefore cannot it seems 
hard to be extrapolated either to the case of developing countries, or to 
that of advanced regions. Nevertheless, Redding and Turner (2015) 
remind us that empirically the impact of infrastructure seems to be 
similar across economies at different stage of development. Crucially, 
transport infrastructure investment has received lot of attention in the 
current debate on the use of EU cohesion funds. Our results highlight 
that such investment might not accomplish the general objective of 
regional convergence. 
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Appendix. Additional Tables and Figures  

Table A1 
Number of plants as outcome. Only municipalities along the three alternative routes excluding the LLM of Cosenza.   

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

Overall Tradables Non tradables Transports & telec. 

Panel A: Pre trends, within Calabria comparison, 1951–1961; reference year 1951 

(continued on next page) 

Fig. 5. Overall 1961–2001 private employment growth in Calabrian munici-
palities with respect to a third area, by distance in km from the A3 freeway. 
(A) Comparison area: Sardinia 
(B) Comparison area: Sardinia and Apulia (only municipalities more than 130 
km away from any highway) 
Note: the blue line correspond to βc2001 in equation (3), while the red line is 
βc2001 + βd2001(di − d). 

20 Increasing the limit will lead to a very small addition to the “third area” sample, so that the estimates would be by construction indistinguishable from Table 8, 
Column 1. 
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Table A1 (continued )  

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

Overall Tradables Non tradables Transports & telec. 

distance (km) × 1961  0.0006 0.0005 0.0007 0.0035 
(0.0006) (0.0010) (0.0007) (0.0022) 

Observations 402 402 402 402 

Panel B: Main results, within Calabria comparison, 1961–2001; reference year 1961 
distance (km) × 1971  − 0.0003 − 0.0025** 0.0004 0.0012 

(0.0006) (0.0010) (0.0006) (0.0018) 
distance (km) × 1981  0.0003 − 0.0009 0.0005 0.0006 

(0.0009) (0.0012) (0.0009) (0.0018) 
distance (km) × 1991  − 0.0007 − 0.0014 − 0.0005 − 0.0020 

(0.0010) (0.0012) (0.0011) (0.0019) 
distance (km) × 2001  − 0.0007 − 0.0028* − 0.0002 − 0.0054*** 

(0.0010) (0.0015) (0.0009) (0.0018) 
Observations 1005 1005 1005 1005 

Note: *p < 0.10, **p < 0.05, ***p < 0.01. Poisson Pseudo-Maximum Likelihood estimates; clustered standard errors (by municipality) in pa-
rentheses. All the specifications include municipality fixed effects, year fixed effects, and a set of covariates interacted with year dummies (share 
of employment in tradable in 1951, share of plants in tradable in 1951, share of population with high school diploma in 1951, non-urbanized 
fraction of the municipality surface in 1951, homeownership rate in 1951, masculinity ratio in 1951, aging index in 1951, ln elevation, ln 
steepness, ln surface, ln population in 1951, ln employment in 1951).  

Table A2 
Share of population (aged ≥ 6) with at least high school diploma as outcome. Only munici-
palities along the three alternative routes excluding the LLM of Cosenza   

(1) 

Panel A: Pre trends, within Calabria comparison, 1951–1961; reference year 1951 
distance (km) × 1961  − 0.0000 

(0.0004) 
Observations 402 

Panel B: Main results, within Calabria comparison, 1961–2001; reference year 1961 
distance (km) × 1971  0.0007 

(0.0005) 
distance (km) × 1981  0.0013* 

(0.0007) 
distance (km) × 1991  0.0006 

(0.0009) 
distance (km) × 2001  0.0010 

(0.0006) 
Observations 1005 

Note: *p < 0.10, **p < 0.05, ***p < 0.01. Poisson Pseudo-Maximum Likelihood estimates; 
clustered standard errors (by municipality) in parentheses. All the specifications include mu-
nicipality fixed effects, year fixed effects, and a set of covariates interacted with year dummies 
(share of employment in tradable in 1951, share of plants in tradable in 1951, share of popu-
lation with high school diploma in 1951, non-urbanized fraction of the municipality surface in 
1951, homeownership rate in 1951, masculinity ratio in 1951, aging index in 1951, ln elevation, 
ln steepness, ln surface, ln population in 1951, ln employment in 1951).  

Table A3 
Robustness: distance from the highway change over time. Only municipalities along the three alternative routes excluding the LLM of Cosenza   

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

Overall Tradables Non tradables Transports & telec. Population 

Panel A: 1961–1971 
distance (km) × 1971  − 0.0030*** − 0.0058*** − 0.0017** − 0.0020 − 0.0003 

(0.0010) (0.0018) (0.0008) (0.0013) (0.0003) 
Observations 402 402 402 402 402 

Panel B: 1961–1981 
distance (km) × 1981  − 0.0012 − 0.0038* − 0.0007 − 0.0025* 0.0002 

(0.0014) (0.0022) (0.0011) (0.0015) (0.0005) 
Observations 402 402 402 402 402 

Panel C: 1961–1991 
distance (km) × 1991  − 0.0021* − 0.0032* − 0.0019* − 0.0045** − 0.0010 

(0.0012) (0.0019) (0.0012) (0.0018) (0.0006) 
Observations 402 402 402 402 402 

Panel D: 1961–2001 
distance (km) × 2001  − 0.0030** − 0.0050** − 0.0026* − 0.0117*** − 0.0014* 

(0.0014) (0.0022) (0.0014) (0.0021) (0.0007) 
Observations 402 402 402 402 402 
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Note: *p < 0.10, **p < 0.05, ***p < 0.01. Poisson Pseudo-Maximum Likelihood estimates; clustered standard errors (by municipality) in parentheses. Distance from 
the highway in panels A–D is measured at the end of each period. All the specifications include municipality fixed effects, year fixed effects, and a set of covariates 
interacted with year dummies (share of employment in tradable in 1951, share of plants in tradable in 1951, share of population with high school diploma in 1951, 
non-urbanized fraction of the municipality surface in 1951, homeownership rate in 1951, masculinity ratio in 1951, aging index in 1951, ln elevation, ln steepness, ln 
surface, ln population in 1951, ln employment in 1951).  

Table A4 
Balancing properties between Calabria and its synthetic counterpart   

Real Synthetic 

GDP 6944.0 5701.4 
Annual GDP growth rate 0.043 0.045 
Population 2032.0 1390.4 
Area 15083.0 21396.0 
Investment-to-GDP ratio 0.305 0.377 
Share of high educated 0.034 0.033 
Net imports-to-GDP ratio 0.164 0.207 
Agriculture share of VA 0.148 0.127 
Industry share of VA 0.215 0.302 
Market services share of VA 0.409 0.329 
Local minimum wage index 79 81 

Notes: Data are taken from CRENoS and ISTAT. The weights used to build the 
synthetic controls are: Basilicata (0.171), Campania (0.027) and Sardinia (0.802). 
The weights are chosen to minimize the distance between treated and synthetic 
control units in terms of pre-1967 GDP (1963–1966), annual GDP growth rate 
(1951–1966), population (1963–1966), area, investment-to-GDP ratio 
(1963–1966), share of high educated (1951 and 1961), population density 
(1951–1966), net imports-to-GDP ratio (1963–1966), agriculture share of VA 
(1963–1966), Industry share of VA (1963–1966), Market services share of VA 
(1963–1966), local minimum wage index (1951–1966). GDP in millions, Euros at 
1990 constant prices. Population in thousands. Area in km2. Share of high 
educated is the percentage of people with upper secondary degree or higher level of 
education over population with 6 years or more. The local minimum wage index is 
a measure for contractual wages paid at the regional level (its maximum value – 
100 – is set at the level of the Lombardy region, North of Italy; additional details 
can be found in de Blasio and Poy, 2017).  

Table A5 
Further sensitivity analysis, within Calabria comparison, only municipalities along the three alternative routes excluding the LLM of Cosenza   

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

Private employment: Population 

Overall Tradables Non tradables Transports & telec. 

Panel A: Standard errors clustered by Local Labor Market (sample 1961–2001) 
distance (km) × 1971  − 0.0020** − 0.0045** − 0.0010 − 0.0016 − 0.0001 

(0.0010) (0.0019) (0.0008) (0.0012) (0.0003) 
distance (km) × 1981  − 0.0014 − 0.0040* − 0.0007 − 0.0026 0.0001 

(0.0014) (0.0024) (0.0011) (0.0017) (0.0005) 
distance (km) × 1991  − 0.0021* − 0.0032* − 0.0020 − 0.0043** − 0.0010 

(0.0013) (0.0018) (0.0013) (0.0019) (0.0006) 
distance (km) × 2001  − 0.0029* − 0.0047** − 0.0025* − 0.0106*** − 0.0013* 

(0.0015) (0.0020) (0.0015) (0.0020) (0.0007) 
Observations 1005 1005 1005 1005 1005 

Panel B: Excluding municipalities with elevation higher than the 75th percentile (sample 1961–2001) 
distance (km) × 1971  − 0.0009 − 0.0028 − 0.0001 − 0.0012 − 0.0002 

(0.0011) (0.0020) (0.0009) (0.0013) (0.0003) 
distance (km) × 1981  − 0.0010 − 0.0045* − 0.0001 − 0.0016 − 0.0002 

(0.0015) (0.0026) (0.0012) (0.0014) (0.0006) 
distance (km) × 1991  − 0.0016 − 0.0030 − 0.0013 − 0.0042** − 0.0013* 

(0.0014) (0.0021) (0.0013) (0.0019) (0.0007) 
distance (km) × 2001  − 0.0025 − 0.0044* − 0.0019 − 0.0115*** − 0.0015* 

(0.0016) (0.0026) (0.0016) (0.0023) (0.0009) 
Observations 750 750 750 750 750 

Panel C: Removing the LLM of Laino Borgo, Gioia Tauro, Catanzaro and Reggio Calabria (pre-trends, sample 1951–1961) 
distance (km) × 1961  − 0.0002 − 0.0010 0.0006 0.0019 0.0002 

(0.0010) (0.0017) (0.0011) (0.0016) (0.0003) 
Observations 362 362 362 362 362   
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Fig. A1. Municipalities selected along the different routes, 30 km bandwidth.   
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Fig. A2. GDP gaps in Calabria and placebo gaps in other Southern regions (index 1951 = 100). 
Notes: The black solid line represents the Calabria region. Data are taken from CRENoS and ISTAT. The weights are chosen to minimize the distance between treated 
and synthetic control units in terms of pre-1967 GDP (1963–1966), annual GDP growth rate (1951–1966), population (1963–1966), area, investment-to-GDP ratio 
(1963–1966), share of high educated (1951 and 1961), population density (1951–1966), net imports-to-GDP ratio (1963–1966), agriculture share of VA 
(1963–1966), Industry share of VA (1963–1966), Market services share of VA (1963–1966), local minimum wage index (1951–1966). GDP in millions, Euros at 1990 
constant prices. 
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