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Abstract: This paper aimed to investigate the economic impact of building a next-generation stadium
(for example, Juventus Stadium or Allianz Stadium) on real gross domestic product (GDP) per capita
in the city of Turin, using an econometric methodology known as the synthetic control method. The
methodology compares the post-real GDP per capita trajectory of the treated provincial economy with
that of a synthetic combination of similar, but untreated, provincial economies. The analysis showed
that building a next-generation stadium had a short-term effect on real GDP per capita, with an increase
of approximately 2% in the year of construction (2011). Additionally, the analysis showed a spring-
back effect, where in the year following the stadium’s construction, the real GDP per capita is slightly
lower than what is projected by the synthetic control (around 0.85%). Moreover in the subsequent
years, there seems to be a small positive structural effect of the treatment since the observed outcome
is always higher than the synthetic outcome. Finally, the analysis also highlights an unexpected growth
in real GDP per capita compared to the synthetic control, amounting for 0.5% in the year the stadium
is announced (2008). Unlike prior studies, which have merely identified correlations, this research
provides the first evidence of a causal relationship between the construction of a stadium and changes
in the well-being of residents within the metropolitan area where the stadium is located.
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1. Introduction

In recent years, Europe has seen a significant rise in the construction of numerous “next-generation
stadiums”. As proposed by the globally renowned architectural and design firm Populous', a “next
generation stadium” refers to a state-of-the-art sports and entertainment venue that leverages
advanced technologies, sustainable infrastructure, and fan-centric designs to enhance functionality
and the overall experience. These stadiums are characterized by features such as high-speed
connectivity (e.g., 5G networks and Wi-Fi for internet access and interactive fan engagement),
renewable energy systems, flexible multi-use spaces, and immersive digital platforms. This new type
of stadium places significant emphasis on the fan experience by incorporating club stores, hotels,
restaurants, and other facilities directly within the stadium structure. Additionally, these projects often
involve the renewal or, where necessary, the construction of transport networks to ensure seamless
accessibility and connectivity for fans. The best example of these “next-generation stadiums” is the
Tottenham Hotspur Stadium (London, UK), which opened in 2019. This multi-use stadium is
equipped with heated seats, a glass tunnel for fans to see players up close, and unique acoustics that
amplify crowd noise. In addition to hosting football matches, the stadium also includes restaurants,
retail outlets, and a skywalk terrace for fans.

This stadium is the first purposefully built stadium for NFL games outside the U.S., featuring a
retractable natural turf pitch that slides under the South Stand in just 25 minutes, revealing an artificial
playing surface. This allows American football to take place during the Premier League football season
without affecting the quality of the natural turf pitch. The stadium now hosts two regular season NFL
games each year as part of an ongoing partnership between the league and Tottenham Hotspur. The
adaptability of the stadium has allowed it to host some of the biggest events in sports and entertainment,
from a world heavyweight boxing title clash between Anthony Joshua and Oleksandr Usyk in 2022 to
five sellout Beyoncé concerts in 2023. This new project has generated approximately 3,500 jobs during
its construction phase, highlighting its significant contribution to local employment. Additionally,
the average revenue per game has increased substantially, reaching €7 million compared to the €1
million generated by the previous version of the stadium. This remarkable growth underscores the
economic impact of transitioning to a next-generation stadium model®>. The latest example of a next-
generation stadium is the Santiago Bernabéu (Madrid), with an estimated cost of €800 million. Among
its numerous innovations is a retractable pitch, costing nearly €250 million, which ensures that players
always compete on a perfect playing surface.

These are just the most illustrious examples; however, over the past 15 years, numerous
next-generation stadiums have been built across Europe, such as the Wanda Metropolitano of Atlético
Madrid in 2017, the Puskas Aréna in Budapest in 2019, and the Parken Stadium in Copenhagen in
2020. Surprisingly, none of these constructions have been studied to evaluate their economic impact.
In Italy, several teams such as Roma, Inter, and Milan have presented projects for this new type of
stadium, but so far, the only team that has successfully built one is Juventus. In the city of Turin, after
announcing the stadium in September 2008, they inaugurated it in September 2011.

The pioneering study on the economic effects of professional sports was conducted by Baade and
Dye (1998). It analyzed the impact of professional sports on annual manufacturing employment, real

'https://populous.com/news.
2https://www.calcioc:‘:ﬁnanza.it/2024/04/06/f00tba11—affairs—incasso—stadi0—tottenham/‘?refrf:shce.
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value added in manufacturing, and new capital expenditures by manufacturing firms across eight
metropolitan areas from 1965 to 1978.

The data used for the analysis are from the Annual Survey of Manufactures, with regressors
including the population of the metropolitan area (MA), a time trend, and indicators for the presence
of new or renovated stadiums, professional football franchises, and professional baseball franchises.
The findings revealed limited evidence that variations in professional sports facilities (or franchises)
significantly influenced employment, value added, or capital expenditures. Among the
franchise/facility indicators, only four parameters were statistically significant at the 5% level, with
three showing positive effects and one showing a negative effect.

Baade and Tiehen (1990) extended their analysis to examine the economic impact of professional
sports on annual real metropolitan area (MA) personal income and the ratio of MA personal income to
regional personal income across nine metropolitan areas between 1965 and 1983. Utilizing the same
explanatory variables as their earlier study, the authors found no evidence to suggest that the presence
of sports franchises or facilities accounted for differences in real personal income among metropolitan
areas.

Baade (1996) continued this line of research by examining the impact of professional sports on
real per capita income and the metropolitan area’s share of state employment in the Amusement and
Recreation industry and the Commercial Sports industry. This analysis covered 48 metropolitan areas
between 1957 and 1989, including cities with and without professional sports teams. The dependent
variable, real per capita income, was transformed using a complex function of the average per capita
income level across the sample cities and first differences. Separate regressions were estimated for
each metropolitan area, with explanatory variables including the number of sports franchises and the
number of sports facilities less than ten years old. Findings showed that the sports facility and franchise
variables were generally not statistically significant, and when they were, no consistent pattern in the
signs of the coefficients emerged.

Baade (1996) concluded that professional sports franchises or facilities did not have a positive
impact on real per capita income or employment in the relevant industry classifications. Baade and
Sanderson (1997) investigated the employment effects of sports facilities using data from the
Amusements and Recreation and Commercial Sports industry classifications of the Standard
Industrial Classification (SIC) for ten cities and their respective states over the period from
1958-1993. Separate regressions were estimated for each city, with the dependent variable being the
city’s share of state employment in either the Amusements and Recreation or Commercial Sports
industries. They found minimal evidence that newly constructed stadiums or additional professional
teams significantly influenced employment shares.

Miller (2002) investigated the impact of two professional sports facility construction projects on
construction industry employment in St. Louis, MO. The empirical models incorporated controls for
factors influencing construction industry employment and accounted for the effects of wages on
employment levels. Sports-related variables were included as indicators for the specific quarters
during which the Kiel Center and TransWorld Dome were under construction. The findings showed
that the construction of these sports facilities had no statistically significant effect on construction
industry employment. These results challenge the claims made in promotional economic impact
studies, which often assert that building sports facilities will lead to substantial increases in urban
employment. Coates and Humphreys (2008) demonstrated that in the U.S., in the long term, there is
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no justification for public funding of large stadium construction projects. Their analysis revealed that
such investments fail to generate the economic growth often promised by proponents. Authors offer
an argument against sports subsidies based on economic intuition, survey evidence that a majority of
economists believe that sports subsidies are unwarranted, and a review of the existing literature on the
economic impact of professional sports.

Instead, Santo (2005), in his study, showed that in the United States, the construction of new football
and baseball stadiums is positively correlated with the growth of various economic variables in the
metropolitan area where the stadium is built.

There are two main points to consider regarding these studies: The first is that they do not focus
on observing the effects of the construction of next-generation stadiums but rather on the effects of
building general sports facilities (such as new stadiums that do not qualify as next-generation or other
sports fields). The second is that these papers predominantly use OLS regressions as their econometric
technique, which, if a relationship is present, can only identify mere correlation without providing any
evidence of causality.

The objective of this article is to provide, for the first time, a causal interpretation of the change in
the well-being of citizens in the metropolitan area where a next-generation stadium was built.

To achieve this, the synthetic control method (SCM), an econometric technique developed by
Abadie et al. (2010), was employed. Unlike OLS regression, SCM allows for a causal interpretation
rather than a mere correlation. In this study, the application of SCM enables a comparison between
the real GDP per capita trajectory of the city of Turin, where the stadium was constructed, and the
hypothetical GDP per capita trajectory that would have occurred in the absence of the stadium. The
counterfactual is derived through a dual minimization problem that selects a weighted combination of
control units to best replicate the pre-treatment characteristics of Turin. This approach not only
highlights the potential causal impact of the stadium construction on the economic well-being of the
metropolitan area but also contributes to the broader understanding of the implications of
next-generation sports facilities on urban economies. Another advantage of using this method is the
transparency of the fit, as it is possible to observe the weight assigned to each province in creating the
synthetic control.

However, this study has limited external validity since the results are based on a treatment group
consisting of only one Italian province (Turin). As a consequence, it is not possible to determine
whether the findings can be generalized or if they are specific to Turin. In the coming years, as new
stadiums are constructed in other Italian provinces such as Rome and Milan, future studies will have
the opportunity to confirm or refute the findings presented here. This will help determine whether the
results can be generalized or remain specific to Turin.

The data used in this study consist of a panel of 18 Italian provinces, capturing economic and social
variables such as the real GDP per capita, employment rate, net exports, and net registration rate,
observed over the period from 2001 to 2016.

The findings highlight a short-term positive impact of the stadium’s construction on the well-being
of Turin’s citizens, with an approximate 2% increase in real GDP per capita. However, this was
followed by a modest spring-back effect, as the GDP fell below the synthetic control level by around
1% in the year after the stadium’s completion. Interestingly, the study also reveals a small positive
short-term impact of the stadium’s construction announcement on the real GDP per capita of Turin’s
residents. This effect is likely attributable to a shift in investor expectations, as the announcement of
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the stadium project may have spurred early investments in the area. Lastly, from 2013 to 2016 (the
final years considered in this study), there appears to be a positive modest structural economic effect
of the treatment (Juventus Stadium construction) on the well-being of Turin’s citizens. During this
period, the observed real GDP per capita trajectory consistently remains higher than the
counterfactual in each year.

The rest of this paper is structured as follows: Section 2 reports data selection, variables of interest,
and data validation, and section 3 presents the econometric strategy. Section 4 empirically explores
the economic impact of the Juventus Stadium on the well-being of inhabitants of Turin. Section 5
concludes the article.

2. Data selection

As previously discussed, there are two crucial steps for creating a robust synthetic control. The
first is the selection of the treatment episodes. This is relatively straightforward in our case, as the only
episode in Italy involving the construction of a next-generation stadium is the Juventus Stadium in 2011
(Turin). The second step is determining which provinces should form the control group, to which the
algorithm will be applied to identify the weights that—once assigned to the untreated provinces—will
provide the synthetic control of Turin.

The initial dataset consists of the following provinces: Bergamo, Bologna, Cagliari, Catania,
Florence, Genoa, Milan, Naples, Padua, Palermo, Parma, Perugia, Prato, Reggio Emilia, Rome, Turin,
Venice, and Verona. For these provinces, time series data from 2001 to 2016 were observed for the
following variables: real GDP per capita pre- and post-treatment, exports and imports in euros,
employment rate, number of patents registered per year (as a proxy for research and development),
and the net business registration rate. These variables were chosen because, according to the literature
(Blomstrom et al., 1992; Ilter, 2017; Formanek, 2019), they are the ones that contribute the most to
explaining real GDP per capita.

Provinces have been selected for the control group based on:

1. Similarity in pre-treatment characteristics (outcome and regressors);
2. Exclusion of treated units;

3. Exclusion of units with structural differences;

4. Data avability and quality.

To compare the real GDP per capita time series of Turin before the treatment with those of other
provinces, the eighteen provinces have been divided into three distinct geographical groups®:

e North Italy Provinces: Bergamo, Genoa, Milan, Padua, Venice, and Verona;
e Center Italy Provinces: Bologna, Florence, Parma, Perugia, Prato, Reggio nell’Emilia, and Rome;
e South Italy Provinces: Cagliari, Catania, Naples, and Palermo.

As shown by Figure 1 within North Italy provinces only Milan’s outcome has a very different
distribution and it can be excluded from the donor pool.

3The subdivision does not correspond to the one provided by Italian National Institute of Statistics (ISTAT).
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Real GDP Per Capita Time Series for North Italy Provinces
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Figure 1. Time series of the outcome variable in North Italy provinces.

Instead, Figure 2 shows that Rome’s and Perugia’s levels of real GDP per capita are very far from
the one of Turin and both can be excluded from the donor pool.

Real GDP Per Capita Time Series for Center Italy Provinces
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Figure 2. Time series of the outcome variable in Center Italy provinces.

Lastly, observing Figure 3 we can conclude that all the South Italy provinces can be excluded from
the donor pool since their real GDP per capita time series is very different (in terms of level and
movement) from the one of Turin.
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Real GDP Per Capita Time Series for South Italy Provinces
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Figure 3. Time series of the outcome variable in South Italy provinces.

For those interested in further details on the exclusion of the cities of Milan, Catania, Cagliari,
Naples, Palermo, Perugia, and Rome from the donor pool, descriptive statistics for all provinces are

available in the Table 3.

According to the literature (Firpo and Possebom, 2018; Kreif et al., 2016), an additional step could
be to use cluster analysis. Cluster analysis is a statistical technique used to group a set of objects into
clusters or groups based on their similarities. The goal is to ensure that objects within the same cluster
are more similar to each other than to those in other clusters. In this analysis, only the provinces that
belong to the same cluster as Turin in the donor pool have been retained. As suggested by Wu (2012),
the use of k-means is preferable if there is a clear idea of the number of clusters and if data do not
present outliers (since it minimizes the variance within clusters, it is sensitive to outliers) as in this

study case.
The k-means clustering process works in this way:

1. Initialization: Begin by randomly selecting K points from the dataset to serve as the initial cluster

centroids.

2. Assignment: For each data point, compute its distance to each of the K centroids and assign it to

the cluster with the nearest centroid. This step forms K distinct clusters.

3. Update centroids: After assigning all data points, update the centroids by calculating the mean of

the points within each cluster.

4. Iteration: Repeat the assignment and update steps until convergence. Convergence occurs when

the centroids stabilize or after a set number of iterations.

5. Final output: Once converged, the algorithm provides the final centroids and the cluster

assignment for each data point.

Applying the process just described to our dataset yields the following two clusters:

e (Cluster 1: Bergamo, Genoa, Padua, Parma, and Venice;

National Accounting Review
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e Cluster 2: Bologna, Florence, Prato, Reggio nell’Emilia, Turin, and Verona.

As previously stated, Bologna, Florence, Prato, Reggio nell’Emilia, and Verona will be part of the
donor pool. The algorithm once applied to the control group gives the following weights:

Table 1. Table of weights.

Province Weight
Bologna 0.3
Florence 0
Perugia 0.581
Prato 0
Reggio nell’Emilia 0.119
Verona 0

3. Econometric methodology: Synthetic control method

The synthetic control method (SCM), introduced by Abadie and Gardeazabal (2003) and further
refined by Abadie et al. (2010), offers a useful approach for comparative case studies, particularly in
assessing the economic effects of building next-generation stadiums. The synthetic control method
constructs a weighted synthetic control group that mimics the key characteristics of the treated
province. After the construction of the stadium, SCM estimates the counterfactual outcome by
comparing the post-intervention trajectory of the treated province with that of its synthetic
counterpart. In a formal sense, it is helpful to frame the discussion in terms of potential outcomes
within a panel data structure.

Suppose we observe a panel of /+1 provinces over T periods. Only province i is treated (experience
the stadium construction) at time 7, with 7y < T, while the remaining / provinces remain untreated
being part of the control group. The treatment effect for province i at time ¢ is defined as:

Tir = Yi,t(l) - Yi,t(o) = Yi,t - Yi,t(o) (D

where Y;,(1) and Y;,(0) stand for the potential outcome with and without treatment, respectively. The
estimand of interest is the vector (7; 7,41, .... Ti1)-

While the potential outcome Y;,(1) is observable and corresponds to Y;;, Y;,(0), representing the
counterfactual, cannot be observed.

Abadie et al. (2010) demonstrated how to estimate the aforementioned treatment effects by applying
the following general model to the potential outcomes for all units:

Yj,t(o) =Yt Vs ()

Y (D) =71, +y, +vj (3)

withj=1, .., I+1.
7;, 1s different from zero only when j =i and 1 > T}, . It can be noticed that both potential outcomes
depend on common factor y; and error v;, which can be rewritten as:

Vie =02 + L + €y “4)
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where Z; represents that characteristic of units j that we actually observe, u; represents the
characteristics of unit j that we do not observe, and 6, and A, are vectors of time-specific parameters.
Lastly, €;, is the individual transitory shock (random noise). Something very relevant is that in order
to approximate the outcome trajectory for the treated unit, 7 has to be large and the variance of Y has
to be not too large. Settings with small 7 or large noise create substantial risk of over-fitting. In our
framework, since all elements in Z; (real GDP per capita values in the pre-treatment period,
unemployment rate, net enterprise enrollment rate, current account balance, number of patents per
year) refer to the pre-stadium period, and the assumption that they are unaffected by the treatment
implies that we exclude any anticipatory effects.

Card and Krueger (1993) were the first to discuss in an empirical work the anticipatory effect,
which refers to the behavioral changes that occur before an expected event or intervention, based on
the anticipation of future policy or treatment. Essentially, individuals, firms, or other entities adjust
their actions in advance of a known or expected change, which can influence the outcomes researchers
aim to measure. In order to control for that, a dummy variable been created that assumes “1” from the
year of the stadium announcement (2008) and “0” before.

Define W = (wy,...,w;)" as a (I x 1) vector of weights such that w; > 0 for j = 1,2,...,i and
2. w; =1 (to avoid extrapolation).

Let X; be a (kx 1) vector of pre-intervention characteristics for the treated unit and let X, be a (kX j)
matrix which contains the same variables for the unaffected units.

Vector W* = (w],...,w!)" is chosen to minimize the discrepancy between characteristics:

X1 = XoWIl = (X vi(xXp1 = waXo — - - - — w;X,.)?)'/2, where v, are positive constants that reflect
the predictive power of each of the k predictors.

This method solves a dual optimization problem:

1. Weights optimization:

min ( Xtreated _ Xumreated W), vV ( Xtreated _ Xumreated W) ( 5)
w

where V is a weighting matrix. The minimization process is carried out by selecting appropriate
weights in order to understand which province (and how much) to consider in the analysis.
2. Variables optimization:

m‘}n( Ytreated _ Yuntreatedw* ( V))/ ( Ytreated _ Yuntreatedw* (V)) (6)

Minimization is done over the weighting matrix such that the outcome of the synthetic control is as
similar as possible to the one of the treated province. The matrix V assigns weights to the characteristics
(regressors) to best predict the outcome variable. Let Y, be the value for unit j at time 7. For a post-
intervention period (¢ > T), an unbiased estimator of the treatment effect is: 75, = ¥, — Zﬁ-: ] wj Y,

In order to obtain a good synthetic control, structural similarities between groups and common
pre-trends are needed.

In essence, the synthetic control algorithm estimates the missing counterfactual by constructing a
weighted average of the outcomes from potential control units. The weights are selected so that the
synthetic control’s pre-treatment outcomes and covariates closely resemble those of the treated unit.
This method offers clear benefits: It ensures transparency—as the weights reveal the provinces used to
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estimate the counterfactual outcome of the treated province—and flexibility—since the set of potential
controls can be restricted to suit the characteristics of the treated province.

However, SCM requires the same assumptions as the difference-in-differences method
((Ashenfelter and Card, 1984; Bertrand et al., 1984), such as no anticipatory effects and the common
trends assumption. In fact, to construct the synthetic control correctly, it is crucial that nothing
significant occurs in the control countries (e.g., no subsidies, no policies, etc.).

In this setting, in order to do inference, since we have the estimate 7477 for one unit, standard
asymptotic tools do not apply. However, as suggested by Abadie et al. (2010), permutation methods
can be implemented to make inference. Hence, we can create a permutation distribution by iteratively
rearranging the treatment to the units in the donor pool and estimating “placebo effects” in each
iteration. An alternative approach could have been the synthetic difference-in-differences method
formalized by Arkhangelsky et al. (2021), which has been already applied in a similar framework by
Mello (2024) who estimated the effect of hosting football World Cup.

4. Results

This study presents two key findings. The primary result is that the construction of the
next-generation stadium in Turin in 2011 had a positive impact on the well-being of citizens since
Turin’s observed real GDP per capita is approximately 2% higher that the synthetic control. However,
this effect is partly offset in 2012 by a decline in Turin’s real GDP per capita, which fell 0.85% below
the synthetic control level, reflecting a spring-back effect.

The increase in real GDP per capita for Turin residents in 2011 was likely driven by a substantial rise
in consumption, spurred by the significant growth in the average number of fans attending the stadium
following its construction. In fact, according to data from Transfermarkt 4, the average number of fans
grew from 21,966 in the pre-construction season to 37,674 in the year the stadium was built. This
increase in the number of fans undoubtedly led to higher levels of consumption inside and outside the
stadium, which likely contributed to the GDP growth in the Turin area.

As shown by Figure 4 it can be seen that, after the fall of 2012, there is a structural—but very
small—positive effect of the treatment on real GDP per capita of Turin.

Secondly, Figure 4, shows that in 2008—year of the stadium construction announcement—there
was a greater increase in the well-being of Turin’s citizens compared to what was predicted by the
synthetic control, around 0.5%. This could be due to the upward adjustment of investors‘ expectations
after the announcement of the stadium (Blanchard, 1993; Carroll et al., 1994).

In fact, it is plausible that once the announcement of a significant investment worth more than 150
million euros was made, investors began to invest in the area surrounding the stadium. Considering
that the Italian government provided approximately 50 million euros in public funding °, these findings
become even more significant.

“https://www.transfermarkt.it/juventus-turin/besucherzahlenentwicklung/verein/506.
Shttps://studiolegalelavorospoltore.it/economia/quanto/quanto-e-costato-lo-juventus-stadium/?utmyource = chatgpt.com.
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Figure 4. Comparison between Turin’s real GDP per capita time series and the synthetic
Turin’s real GDP per capita time series with a focus on the year of announcement and year
of treatment.

The fact that the available data suggests a slight structural improvement in Turin’s economy justifies
the public investment. Conversely, if there had been no improvement in the well-being of Turin’s
citizens—or worse, a decline—such an investment by the Italian government would not have been
justified. Future studies, covering periods beyond 2016 and accounting for appropriate factors, will
be necessary to confirm the persistence of this structural economic improvement and to definitively
validate the justification for public investments.

As previously discussed, since the treatment group is composed by only one province (Turin), then
asymptotic tools cannot be used to do causal inference. Hence we can first give a look to the root mean
squared prediction error (RMSPE), which is a measure used to evaluate the accuracy of the synthetic
control’s fit to the actual data in the pre-treatment period.

The RMSPE equation is:

n 82
1 YI_YI
RMS PE = - 7
25 g

=1

It quantifies the difference between the observed values and the predicted values from the synthetic
control for the treated unit. A lower RMSPE indicates that the synthetic control closely mirrors the
treated unit before the treatment period, while a higher RMSPE suggests a poorer fit.

In this case, the RMSPE is equal to 125.323 and it means that, on average, the difference between
the observed real GDP per capita and the synthetic control’s estimate during the pre-treatment period is
not very large. Moreover, Table 2 shows a high similarity (in terms of magnitude) between the average
values of the pre-treatment variables of Turin with those of the synthetic control.
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Table 2. Comparison of the average of the variables of the treated province with the control.

Variables Treated Synthetic
Pre-treatment real GDP per capita 28070 28101.81
Pre-treatment number of patents 167.4068 139.6458
Pre- treatment net business registration 1.255011 1.21988

Pre-treatment current accounts 3.57e+09 1.78e+09
Pre-treatment employment rate 61.89262 66.43215

Table 3. Descriptive statistics table.

Variable Mean  Std. dev. Min Max

Turin’s pre-treatment real GDP per capita 28,070 1429.102 26,500 30,600
Bergamo’s pre-treatment real GDP per capita 30,670 1358.962 28,800 32,900
Bologna’s pre-treatment real GDP per capita 33,280 1786.648 31,400 35,600
Cagliari’s pre-treatment real GDP per capita 23,790 2398.819 21,000 28,000
Catania’s pre-treatment real GDP per capita 17,030 1001.166 15,700 18,700
Florence’s pre-treatment real GDP per capita 32,430 1680.641 30,700 35,300
Genova’s pre-treatment real GDP per capita 29,250 2280.473 26,500 32,800
Milan’s pre-treatment real GDP per capita 39,400 3532.846 35,300 44,800
Naples’s pre-treatment real GDP per capita 17,540 1098.66 16,100 19,400
Padua’s pre-treatment real GDP per capita 28,310 1384.397 26,300 30,200
Palermo’s pre-treatment real GDP per capita 16,800 1560.627 14,900 19,000
Parma’s pre-treatment real GDP per capita 32,130 1597.255 30,300 34,300
Perugia’s pre-treatment real GDP per capita 24,690 1128.864 23,400 26,800
Prato’s pre-treatment real GDP per capita 29,010 1021.383 27,500 31,200
Reggio nell’Emilia’s pre-treatment real GDP per capita 31,680 1748.523 29,900 35,200
Roma’s pre-treatment real GDP per capita 36,240 2188.962 33,000 39,200
Verona’s pre-treatment real GDP per capita 28,580 1867.143 26,100 30,900
Venezia’s pre-treatment real GDP per capita 27,020 1724.851 24,700 29,300

Lastly, another important instrument that can be used in order to do inference are placebo effects.

By running the same treatment analysis on units that were not actually treated, it is possible to check
if the model picks up any “false” effects. This helps to validate the robustness of the results obtained
for the treated unit. The purpose of a placebo test is to ensure that its results differ from those of
the actual treatment, thereby validating the causal interpretation of your findings. If the placebo tests
produce outcomes similar to the actual treatment, it could indicate that the observed effects are not due
to the treatment itself but rather to random factors or unaccounted variables. A significantly different
result in the placebo tests compared to the actual treatment strengthens the credibility of the method
used and the robustness of the conclusions. To confirm what we have already highlighted before: It is
evident that the placebo effects (in Bologna, Perugia, and Reggio nell’Emilia) are very different from
the treatment effect of Turin (check Figure 5, Figure 6, and Figure 7 in section Additional tables and

graphs).
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Figure 5. Bologna’s placebo effect.
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Figure 7. Perugia’s placebo effect.
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5. Conclusions

This study examined the impact of constructing a next-generation stadium in Italy on the real GDP
per capita of the province where the stadium was built.

The central question addressed was: Did the construction of the Juventus Stadium (the only instance
of such a development in Italy) affect the well-being of Turin’s residents?

The methodology employed —the synthetic control method (SCM)— compares the treated unit,
Turin (where the stadium was completed in 2011), to a constructed counterfactual.

A key feature of this approach is that the counterfactual is a weighted linear combination of control
units that resemble the treated unit in terms of relevant covariates and pre-treatment outcomes.

Starting with a sample of eighteen Italian provinces (the only ones with available time series data
from 2001 to 2016), the first step was to determine which provinces should be included in the donor
pool.

An exploratory analysis was conducted, comparing the pre-treatment real GDP per capita time
series of each province with that of Turin. In addition, special attention was paid to the descriptive
statistics of the time series for each variable. Based on this combined analysis, it was determined that
Rome, Milan, Cagliari, Catania, Naples, and Palermo should be excluded from the donor pool since
they were too diftferent from Turin.

The second step involved performing a cluster analysis using the k-means method. By creating
two clusters of provinces with similar characteristics, it was observed that Bologna, Florence, Perugia,
Prato, Reggio nell” Emilia, and Verona belonged to the same cluster as Turin. These provinces were
therefore included in the donor pool.

After applying the synthetic control method (SCM) to the donor pool, it was found that the
construction of the Juventus Stadium had a significant short-term positive impact on Turin’s real GDP
per capita trajectory, leading to an increase of around 2%. This increase is likely driven by the
positive change in consumption levels, caused by the rise in the average number of fans per match,
which grew from 21,966 in 2010 (the year before the stadium was constructed) to 37,674 in 2011 (the
first year of the Juventus Stadium).

The second year shows a spring-back effect, as there is a slight drop below the synthetic control,
suggesting that, without the stadium’s construction, Turin’s real GDP per capita would have performed
slightly better than what was observed.

Additionally, it appears that the stadium’s construction had a small positive long-term structural
effect on the well-being of Turin’s inhabitants, as their observed real GDP per capita has been slightly
higher than the synthetic control since 2013.

Furthermore, the announcement of the stadium’s construction also had a modest positive effect on
Turin’s real GDP per capita, likely driven by an upward adjustment in investors’ expectations, which
led to increased investment activity in the area.

The relatively low RMSPE and robust placebo tests confirm the reliability of the synthetic control
as a valid counterfactual in this study.

The findings of this paper become even more significant considering how common it is for
governments to provide financial support for the construction of stadiums. This was precisely the case
with the Juventus Stadium, as the Italian government contributed approximately 50 million euros to
its financing. Thus, the positive short-run impact and the small long-run structural effect of the
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treatment on the selected province justify the public support provided.

The external validity of this study is limited, as the results are based on a treatment group which
includes only one Italian province. The question that naturally arises is whether government entities
should support the construction of these new facilities. To answer this question, it is essential to
consider that the increase in the well-being of Turin’s citizens appears to be driven by higher levels of
consumption and investment. It is therefore reasonable to assert that such investments should be made
in areas with economically prosperous populations, as this would likely stimulate local consumption
and investment.

The last factor that has to be taken into account is the fixed effect of the city of Turin. In fact there
are many different structural, social, and cultural characteristics of Turin that have to be considered.
One example of a structural characteristic is Turin’s excellent transport network, which facilitates easy
access to the stadium even for fans traveling from outside the city. This helps avoid the discouraging
phenomenon observed recently in Los Angeles, where the lack of a well-connected urban transit system
forces fans to rely on private vehicles and face parking fees in the hundreds or even thousands of dollars.

A cultural factor worth mentioning is the deep-rooted passion for football in Northern Italy,
particularly among Juventus fans. Juventus, founded in 1899, is one of the oldest and most
historically supported football clubs. Building a next-generation stadium in a city where football is
not as passionately followed might not yield the same economic outcomes.

In the coming years, with new stadiums planned in several Italian provinces, including Rome and
Milan, future studies will have the opportunity to better generalize the findings.
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