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Abstract

This paper examines the geographical distribution of bank offices in fascist Italy
between 1927 and 1936, a period of critical banking consolidation, marked by the
Great Depression and culminating in the 1936 banking law. We contribute to the
ongoing debate between the Italian banking history literature—which emphasizes
the complex interplay of economic, technical, and political factors—and the empiri-
cal economics literature, claiming the distribution of banks in 1936 as quasi-ran-
dom: a “historical accident.” We fit into this debate by constructing a novel, detailed
dataset of provincial-level economic and banking indicators for late 1920s Italy.
With OLS regression and Principal Component Analysis, we rigorously assess the
relationship between pre-Depression economic fundamentals and banks’ spatial
organization. We document a strong and persistent correlation between the 1928 and
the 1936 branch networks, and that local economic conditions are good predictors of
both the 1928 and the 1936 spatial distributions. Our findings challenge the “histori-
cal accident” narrative by showing that market forces fundamentally shaped Italy’s
banking geography through the consolidation period. This research re-contextual-
izes the 1936 banking law not as an arbitrary political imposition, but as a codifica-
tion of market-driven evolutions.
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1 Introduction

Through the institutions they shape, political dynamics affect the level of finan-
cial development and thus the availability of credit to people and firms (Rajan and
Zingales 2003; Bordo and Rousseau 2006; Haber et al. 2008; Calomiris and Haber
2014). In many cases, this is tied to the presence of a local bank office that can
properly screen and serve borrowers, provide access to payment infrastructure, and
offer savings remuneration through investments. To what extent the local presence
or absence of a bank depends on supply or demand-side factors is crucial to under-
standing the challenges of financial development. However, distinguishing between
the two is often challenging due to endogeneity: are banks present because local
firms need credit, or are firms present because credit is available locally? Social
scientists frequently have relied on historical accidents as instruments to establish
causal links. The researcher who wants to address this issue must confront a para-
mount question: to what extent the past transformations of the banking structure—
such as the geographical distribution of bank offices—were the result of deliberate,
top-down political design, versus the endogenous outcome of market forces, prior
economic development, and selective pressures of economic crises?

Indeed, the interwar period is an excellent setting to study these issues. First, it
marks the turning point of what (Rajan and Zingales 2003) called the “Great Rever-
sal” of financial development. WWI and the 1920s saw a considerable expansion
of bank offices, followed by severe contraction in the 1930s—a phenomenon that
recently has received the attention of economic historians (Bonhoure et al. 2024;
Molteni 2024). Second, it is the period when many European countries first adopted
a more regulatory approach to financial matters and introduced forms of banking
regulation. The roots of post-WWII financial repression and anti-competition regula-
tion originated then. Third, even besides financial matters, it saw the rise of increas-
ingly interventionist governments—often, with an authoritarian nature.

Fascist Italy before and after the Great Depression provides one of the most
prominent examples of these dynamics, thus offering an ideal setting to study. First,
the country experienced dramatic changes in banking structure, with bank offices
expanding rapidly during the 1920s before contracting severely in the 1930s. Sec-
ond, it introduced the first comprehensive commercial banking regulation in 1926—
among the first systematic attempts at banking supervision in Europe—and a sec-
ond, more pervasive and long-lasting banking law in 1936. Third, it featured an early
authoritarian regime that came to power in 1922." Finally, and most importantly, Ita-
ly’s 1936 banking distribution has been extensively used in the economics literature
as a source of exogenous variation in local financial development. Building on the
influential work of Guiso et al. (2006, 2004), numerous studies have treated the 1936
bank office distribution as the result of arbitrary political decisions rather than mar-
ket forces, a “historical accident”, using it as an instrument to identify causal effects

! In line with Italian institutional historians, we refrain from defining the Fascist regime fotalitarian
While Gentile (2002) acknowledges that the Fascist regime had the propagandist ambition of being total-
itarian, Cassese (2010) and Melis (2018) stress that totalitarianism was never implemented nor achieved
in practice.
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of finance on economic outcomes. However, the validity of the instrument has
remained largely untested due to the absence of comprehensive pre-1936 data. Thus,
our research question is: was the distribution of Italian bank offices that emerged
from the interwar consolidation an arbitrary design, or to some extent was it fun-
damentally shaped by underlying market forces and pre-existing economic condi-
tions? Moreover, answering this question contributes to the ongoing debate between
a strand of Italian banking history and empirical economics literature, with histori-
ans emphasizing the complex interplay between economic, technical, and political
factors shaping the banking network in the interwar period.

Our empirical strategy addresses this question through two complementary
approaches using a novel dataset of economic indicators at the provincial level for
late 1920s Italy. First, we directly test the persistence of banking structures by exam-
ining the correlation between bank office distributions in 1928 (during the market-
driven expansion) and 1936 (after the consolidation). If the 1936 structure is truly
random, we should observe limited correlation with pre-existing patterns and local
economic context. Second, we employ Principal Component Analysis (PCA) to test
whether local economic fundamentals in the late 1920s could predict the geographi-
cal distribution of bank offices in 1928 and in 1936. This approach overcomes the
challenge of high dimensionality in our dataset, which contains 105 economic vari-
ables across 91 provinces. For both approaches, we implement extensive robustness
checks through cross-validation procedures and alternative specifications that vary
the sample composition, feature sets, and methodological parameters. Our dataset
draws from multiple authoritative sources, including the 1929 Agricultural Census,
1927 Industrial and Commercial Census, 1931 Population Census, and Bank of Italy
reports, providing comprehensive coverage of demographic, economic, and banking
variables at the provincial level before the Great Depression.

Our OLS framework shows that the use of the 1936 banking structure as an
instrument must be carefully qualified to ensure its validity. Confirming our descrip-
tive findings, we detect a strong and significant persistence of the bank office distri-
bution between 1928 and 1936, a relationship that remains robust and stable across
all specifications. Thus, assuming a 1936 distribution independent from pre-existing
banking structures may significantly bias the empirical estimation. To complement
this insight, controls are progressively added to account for regional heterogeneity,
local financial characteristics (total deposits and deposits per capita), demographic
(population), and industrialization (proxied by installed HP). Those controls are sig-
nificant determinants of the 1936 network, with adjusted R? ranging from 0.697 and
0.859.

The OLS results motivate further analysis on the relationship between the bank-
ing distribution of 1928 and the local socio-economic context. This is performed in
a Principal Component Analysis (PCA) framework. We found that local economic
fundamentals in the late 1920s explain 88.4% of the total variance in the 1928 bank
office distribution—crucial when considering persistence—with our refined model
achieving an adjusted R? of 0.809 using just six principal components. The first com-
ponent, capturing overall economic intensity through firm density and sectoral com-
position, explains 63.6% of the total variance. The remaining components qualify
the relationship: rural provinces with agricultural families correlate positively with
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branch numbers due to cooperative banks’ capillary networks, while the presence
of joint-stock and public banks correlates negatively with total branches, reflecting
their tendency toward fewer but larger offices. When we apply the same methodol-
ogy to predict the 1936 network using 1928 economic characteristics, we achieve an
adjusted R? of 0.74, demonstrating that market forces continued to shape banking
geography even through the consolidation period. Setting a lower-bound interpreta-
tion, we argue that, in the post-war period, political intervention played a role but on
a strongly persistent and market-driven distribution. Our findings allow us to con-
tribute to the following debates:

First, this paper contributes to the banking history of Italy. The interwar period
marked a critical phase in the development of the Italian banking system, character-
ized by dramatic expansion in the 1920s followed by consolidation in the 1930s.
According to Ciocca and Biscaini Cotula (1982) estimates, the banking sector expe-
rienced substantial growth between WWI and the Great Depression, followed by
significant contraction. This transformation culminated in the 1936 banking law,
which purportedly “froze” the banking structure for several decades. Scholars of
Italian banking history interpret this transformation as a multifaceted relationship
between economic, technical, and political forces. By contrast, a significant strand
of the economics literature following Guiso et al. (2006, 2004) has treated the 1936
distribution of bank offices as exogenous, arguing it resulted from top-down political
decisions rather than market forces.” This assumption has served as the foundation
for Instrumental Variable approaches in numerous studies, examining the long-term
effects of financial development on Italian local economies. However, the validity
of the exogeneity assumption has mainly remained untested due to the absence of
comprehensive pre-1936 provincial-level data. In this paper, we thoroughly test this
assumption using newly collected data. To what extent does the pursuit of politi-
cal goals make the structure of a financial system unrelated to actual economic and
market conditions? We argue that, in the case of Fascist Italy, not enough to make it
quasi-random.

A second contribution concerns the role of bank branching and, more broadly, of
financial development on financial instability during the Great Depression. Several
contributions highlight how banking systems with a more developed branch network
were more resilient to the crisis (Bordo 1985). However, the picture emerging from
micro studies is more nuanced: the timing and the pace of branch expansion mat-
tered (Molteni 2024). In the 1920s California, where banks expanded their branch
network by absorbing local banks, positive spillovers from competition dynamics
made banks more resilient (Carlson and Mitchener 2009). By contrast, in 1920s
Italy, where the branch expansion was abrupt and took mostly place primarily by
opening new offices from scratch, banks that had a large branch network on the eve
of the crisis were more likely to fail afterward (Molteni 2024). Recent research on

2 The literature on banking under authoritarianism suggests that financial systems in such contexts are
frequently not neutral economic entities but are often directed to serve political objectives, including
regime maintenance, elite patronage, and the pursuit of ideological goals (Haber et al. 2003; Calomiris
and Haber 2014; Musacchio and Lazzarini 2014; Altamura 2021; Torreggiani and Cardoso 2024; Jorge-
Sotelo 2025).
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Europe has stressed that the evolution of bank offices in the early 1920s was impres-
sive and often not tailored to the economic needs of local economies. In France,
the increase in branch network did not necessarily go hand in hand with a process
of financial deepening (Bonhoure et al. 2024). In Italy, banks that expanded their
branch network the most in the 1920s were more likely to experience distress in
the 1930s. Understanding the determinant of the distribution of bank offices thus
becomes paramount to assess the sustainability of the expansion that took place in
the 1920s, which was a Europe-wide phenomenon (Molteni 2024). We find that
provinces with lower deposits per branch before the crisis experienced a stronger
consolidation afterward, suggesting, but not proving, that excess local financial
development was present in some provinces.

In the remainder of this paper, we provide quantitative evidence that supports
the argument that the 1936 banking network cannot be considered quasi-random
but was, to a very large extent, the product of market-driven forces. Section 2 pre-
sents the historical context and critically reviews the argument that the 1936 banking
office distribution was quasi-random. Section 3 presents the new data and descrip-
tive analysis. Section 4 uses regression analysis and PCA to substantiate the argu-
ment that the 1936 banking office distribution was, to a large extent, endogenous.
Section 5 concludes.

2 Historical context: the interwar Italian banking system
and the exogeneity debate

The interwar period marked a critical phase in the development of Italy’s banking
system, characterized by dramatic expansion in the 1920s followed by significant
consolidation in the 1930s. According to estimates by Ciocca and Biscaini Cotula
(1982), the banking sector experienced substantial growth between World War I and
the Great Depression, with the number of banking institutions growing from 3,601
in 1920 to 4657 in 1926 (a 29.3% increase). Bank branches nearly doubled from
6012 to 11,444 during the same period. This rapid expansion fundamentally altered
the structure of Italian banking, shifting towards larger, more branched institutions
(the ratio of branches per bank increased from 1.7 in 1920 to 2.5 in 1926) and wid-
ening the geographical reach of banking services. However, the Great Depression
marked a turning point. By 1936, the number of banks had decreased by 56.2% from
its 1926 peak, falling to 2,042 institutions, and branch numbers similarly contracted
to 7,656, though notably, this remained above the 1920 level. This consolidation
process led to a more concentrated banking system, with the average number of
branches per bank rising to 3.8 by 1936. Table 1 summarizes the evolution of the
Italian banking network during this period.

A significant strand of economic and finance research has prominently exploited
the bank network structure established by the 1936 Italian Banking Law as a source
of exogenous variation in local financial development. This literature, originating
from the influential work of Guiso et al. (2006, 2004), posits that the 1936 regulation
created persistent, quasi-random differences in local financial access by imposing
lasting and differential constraints on various bank types’ ability to open branches.
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Table 1 The evolution of the

Italian banking network in the Category 1912 1920 1926 1936

interwar period Banks 3408 3601 4657 2042
Branches 4227 6012 11,444 7656
Towns and cities served 1510 1865 5000 3920
Staff 47,095 64,139 92919 68,418
Branches per bank 1.2 1.7 2.5 3.8

Source: Molteni (2024) elaborations on Ciocca and Biscaini Cotula
(1982); Segre (1926)

For example, national banks could only open branches in major cities, cooperative
and local commercial banks were restricted to their 1936 provinces, while savings
banks could expand within their 1936 regions. These studies, such as Minetti et al.
(2015), Herrera and Minetti (2007), and D’Onofrio et al. (2019), commonly use the
1936 branch distribution as an instrument for local financial development, arguing
for its plausible exogeneity.”

Guiso et al. (2006, 2004) argue that the 1936 banking structure was plausibly
exogenous to the supply of credit at the regional level for two main reasons. First,
they note that the regional distribution of different bank categories (e.g., savings
banks, cooperative banks) by 1936 reflected “historical accidents”—specifically, the
interaction between historical waves of bank creation (e.g., savings banks concen-
trated in the North-East and Center due to their Austrian Empire origins, expanding
into areas like Lombardy, Tuscany, and the Papal States) and the complex process
of Italian unification, rather than contemporaneous local economic fundamentals.
Second, they emphasize that the 1936 structure was significantly shaped by govern-
ment-directed consolidation during the 1930-33 banking crisis, which involved an
asymmetric bailout policy favoring major national and savings banks while allowing
many smaller commercial and cooperative banks to fail.

To empirically substantiate this claim of exogeneity, Guiso et al. (2004) test
whether their 1936 banking structure variables correlate with contemporary proxies
for local economic development. Specifically, they examine the correlation between
the provincial distribution of total bank branches, savings bank branches, and coop-
erative bank branches in 1936 with cars per capita in 1936 and provincial GDP per
capita in 1951 (which was the earliest comprehensive post-war data available at the
time of writing). Their analysis indicates that while some raw correlations might be
present, these tend to be “not very highly correlated” (Guiso et al., 2004, p. 944) and
statistically insignificant or even negative once a broad North—South regional divide
is controlled for using a “South dummy.” For instance, they find that branches per

3 Minetti et al. (2015) used the 1936 law to study how ownership concentration affects firm innovation,
arguing that the regulation’s constraints on local credit supply influenced firms’ ability to attract new
shareholders. Their instruments included the number and composition of bank branches in 1936, as well
as post-deregulation branch creation patterns. Similarly, Herrera and Minetti (2007) employed the regu-
lation to examine how relationship lending affects innovation, using the historical banking structure to
instrument for relationship length. D’Onofrio et al. (2019) use a similar approach to show that bank-
ing conditions affect income inequality, by showing that local banking development alleviates income
inequality.
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capita in 1936 explain only 11% of the cross-province variation in cars per capita
in 1936 and only 9.5% of the cross-province variation in added value per capita in
1951 (Guiso et al. 2004, p. 945). They also note that this positive correlation does
not hold “within the Center-North of the country,” where the estimated parameter
becomes statistically insignificant when controlling for the North—South divide. This
evidence led Guiso et al. (2004, p. 946) to conclude that, “if we exclude the South,
the structure of the banking industry in 1936 was the result of historical accidents
and forced consolidation, with no connection to the level of economic development
at that time”, thus validating its use as an instrument for exogenous variations in the
supply of credit at the regional level.

However, a more nuanced historical perspective emerges from reading classic
Italian banking historiography, offering a more complex interpretation of the bank
office network at the time of the 1936 law. Rather than viewing it as a mere “histori-
cal accident”, this literature emphasizes how the regulatory changes emerged from
and responded to economic and financial dynamics. The existing history scholar-
ship contextualizes the banking law of 1936 as part of a broader institutional trans-
formation of Italian banking during the interwar period, challenging the prevailing
economic narrative of it being assimilable to a purely exogenous shock. Indeed, this
scholarship reveals a complex process of institutional evolution driven by market
forces, technical considerations, and nuanced political interactions. It is also worth
noting that the point regarding the asymmetric bailout policy for smaller banks has
been disputed by recent research, which has shown an active banking resolution pol-
icy also directed towards small and medium banks (Molteni 2023, 2024).

The origins of this systemic change can be traced to the 1926 banking laws, which
marked a pivotal moment in Italian banking history. Polsi (2000) shows how these
laws represented the first comprehensive attempt to manage bank expansion through
formal supervision and branch authorization mechanisms. Contrary to simplistic
interpretations of political intervention, these regulations emerged as a sophisti-
cated response to the market-driven proliferation of bank branches that had begun
after 1907. The laws introduced mandatory authorization for new bank branches and
established formal banking supervision, reflecting a nuanced approach to financial
system management that balanced political oversight with technical considerations.
More recently, Molteni and Pellegrino (2024) studied banking supervision practices
and found evidence that in its operation, the Bank of Italy, in charge of banking
supervision, managed to retain substantial autonomy from political powers, adopt-
ing a stance of “passive resistance.” Toniolo (2022) comes to the same conclusions.

Complex market dynamics fundamentally drove the expansion of the bank-
ing network during the 1920s. Detailed studies by Polsi (2002, 2000), Conti and
Polsi (2004); Balletta (1999), and Conti et al. (2003) reveal multiple interconnected
economic forces shaping branch development. Banks engaged in intense competi-
tion for retail deposits, strategically expanding into rural markets to capitalize on
emigrant remittance flows and emerging local economic opportunities. Preemptive
branching became a critical strategy, with institutions seeking to lock in market
positions before competitors could establish a foothold. This expansion was not just
a politically mandated process, but a response to sophisticated economic incentives
and local market conditions.
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The Bank of Italy’s regulatory approach during this period was characterized by a
remarkably technical and nuanced assessment of bank viability.* Drawing on archi-
val research, Polsi (2000, 2002); Robiony (2023); Molteni and Pellegrino (2024);
Toniolo (2022) show that rigorous economic criteria guided supervisory interven-
tions. Regulators conducted detailed evaluations of capital adequacy, management
competence, and local market demand. Interventions such as forced mergers or
branch authorizations were predominantly, albeit not exclusively, motivated by pru-
dential considerations of systemic financial stability rather than just arbitrary politi-
cal dictates. Furthermore, the detailed case study of Bank of Italy’s supervisory
interventions in the North-East by Robiony (2023) shows that regulatory inspec-
tions, whether conducted on-site or remotely, concentrated exclusively on evaluating
banks’ financial soundness rather than implementing politically motivated policies.
This contradicts theories suggesting the Fascist government systematically favored
or penalized specific banking sectors, such as cooperative institutions.

Political interventions were present but far more nuanced than simplistic nar-
ratives of top-down control. Conti et al. (2003); Conti and Polsi (2004); Robiony
(2018) document a complex interaction between political institutions and banking
structures. While the state implemented occasional mandatory mergers and pursued
selective public ownership interventions, mainly through institutions like the IRI,
financially robust banks often maintained significant autonomy. The Marinelli bank-
ing group case, as analyzed by Conti (2004), illustrates how even apparently politi-
cal banking interventions were fundamentally grounded in economic and technical
considerations: the bank was unsound and fraudulent, and it was subject to insol-
vency procedures and closed down despite its political ties. Institutional continuity
emerged as a defining characteristic of this period. Conti and Polsi (2004); Conti
et al. (2003) research revealed that bank boards of saving and cooperative banks
experienced limited turnout and remained largely consistent in this period, indicat-
ing substantial institutional persistence despite the political turbulence of the fascist
era. Cooperative and popular banks, in particular, maintained remarkable autonomy.
This continuity challenges the notion of a radical institutional break, suggesting
instead a gradual adaptation and evolution.

By 1936, the Italian banking system had undergone a decade-long transformation
characterized by market-driven expansions and contractions, evolving regulatory
practices, and responsive policy interventions. The 1936 banking law effectively
codified existing supervisory and ownership structures rather than imposing a radi-
cal new framework. While political interventions certainly played a role in shaping
the final configuration, particularly through selective consolidation during the bank-
ing crisis, it is important to consider that simply because a system is “frozen” or sub-
ject to top-down policy, it does not automatically imply that its underlying structure
is entirely independent of prior market forces or economic realities. The fixed costs
associated with establishing and closing branches, as well as the selection process of

* This is in sharp contrast with the Bank of Italy’s experience regarding monetary policy, where its inde-
pendence from political authorities was minimal (Toniolo 2022).

5 This also alleviates the survival bias that could arise from the Regime favoring connected banks in
banking resolution processes.
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stronger banks surviving the crisis, can naturally lead to a degree of persistence in
the banking network over time, even in the presence of policy shifts.

For empirical economic research, these findings present significant methodologi-
cal implications. Scholars utilizing the 1936 bank distribution as an identification
strategy must carefully reconsider the rich historical context that fundamentally
challenges the assumption of political arbitrariness. The historical evidence pre-
sented in this paper, complemented by our quantitative analysis in the following
sections, provides a nuanced narrative of the banking system’s evolution. Accord-
ing to the literature presented in this section, the 1936 banking law emerged not as
an arbitrary political intervention but as a crystallization of market forces, techni-
cal regulatory approaches, and gradual institutional adaptations that had developed
throughout the 1920s and early 1930s. This divergence between the ‘“historical acci-
dent” assumption common in applied economics and the detailed historical accounts
necessitates a direct empirical reassessment. In the remainder of this paper, we con-
tribute to this debate by constructing and analyzing a novel dataset of provincial-
level economic and banking variables for Italy in the late 1920s, before the Great
Depression and the subsequent major consolidation. This allows us to investigate
empirically whether the 1936 banking network was indeed independent of prior eco-
nomic conditions, as the “historical accident” argument would imply, or if it was
significantly shaped by the market-driven banking expansion of the 1920s and the
underlying local economic fundamentals of that era.

3 Data presentation and descriptive insights
3.1 Sources and construction

This paper introduces a comprehensive new dataset of provincial-level variables that
captures Italian local economic conditions before the onset of the Great Depression.
The dataset offers a detailed portrayal of financial development and economic activ-
ity across Italian provinces in the late 1920s, drawing on multiple authoritative his-
torical sources.

The primary data sources include official publications and historical records: the
1929 Agricultural Census (Catasto Agrario), the 1927 Industrial and Commercial
Census (Censimento degli esercizi industriali e commerciali), the 1931 Popula-
tion Census (Censimento della popolazione), the Bank of Italy’s Governor Reports
(Relazione del Governatore), and various other official statistical publications. The
dataset also incorporates novel archival data on bank office distribution collected by
Molteni (2024).

The dataset encompasses several key variable categories essential for our analy-
sis. First, it includes detailed banking infrastructure data, recording the total num-
ber and type of bank offices per province in both 1927/28 and 1936. This allows
us to track changes in the banking network during the critical consolidation period.
The data distinguishes between different types of banks, including joint-stock banks
(SOC), cooperative banks (BP), mutual cooperatives (BCC), savings banks (CRO),
public banks (ICDP), and private bankers (DB). We also observe the number of
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municipalities served by banks and bank deposit data from 1929 to 1938, as well as
postal deposit data for 1929.

Second, the dataset contains comprehensive economic indicators. These include
measures of industrial and commercial activity derived from the 1927 Census, cov-
ering employment and firm counts across various sectors. The data captures both the
scale of economic activity (through total employment figures) and its composition
(through sectoral breakdowns). The dataset also includes income and taxation data
from Orlandi (1935) and the Bollettino di Statistica e di Legislazione Comparata
(1933).

Third, we have demographic and urbanization variables from the 1931 Census
and the Catasto Agrario, providing information on population distribution, urbaniza-
tion rates, and agricultural employment. These variables help control for structural
differences across provinces that might influence banking development.

The dataset’s comprehensive nature allows us to examine the relationship
between local economic conditions and banking structure more thoroughly than pre-
vious studies. A detailed description of all variables and their precise definitions is
provided in Appendix A.

3.2 Financial development before and after the great depression:
socio-economic and banking structures

By 1928, Italy’s socio-economic context was deeply fragmented, highlighting the
nation’s uneven path to development. As illustrated in Fig. 1, three distinct socio-
economic clusters emerge.

1. Agriculture-focused provinces. As it can be seen from Fig. la, the majority
of the families in Central and Southern Italy are involved in the agricultural sector.
In these provinces, industrial intensity remained low, with both a low number of
total HP installed (1b), and of active total firms (1c). This created a large, relatively
homogeneous agrarian bloc that stood in sharp contrast to the industrializing North.

2. Mechanized provinces. Northern provinces stand out as industrialized clus-
ters, with a compelling internal heterogeneity. This traces to different comparative
advantages between the Alpine region and the Po valley: As it can be seen from
Fig. 1b and 1d, the former developed clusters of energy-intensive, mechanized firms,
thanks to the greater availability of hydroelectric power. Still, these industries often
existed in relative isolation (1c), a clear distinction to the northwestern “industrial
triangle” (e.g., Turin, Milan), characterized by a more mature and diversified indus-
trial ecosystem with both mechanized and non-mechanized sectors thriving (1b, 1c).
While the agrarian presence was strong, the Center and the South were not entirely
excluded from the industrialization process, with notable clusters in Rome, Naples,
and Catania, comparable in their diversified economic structure to those of their
northern counterparts.

3. Non-mechanized industrial provinces. To fully understand the nuances of
the Italian socio-economic context, it is essential to acknowledge the existence of
a granular yet widespread network of small, non-mechanized firms. As panel 1c
indicates, when non-mechanized firms are considered, distinct industrial clusters
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Fig. 1 Selected Socio-Economic Indicators (1928). The maps show selected socio-economic indicators
that highlight the fragmentation of regional development. Colors are indicative of quintiles in the indica-
tor’s distribution

become visible in other parts of the South, particularly in Sicily, Calabria, and
Apulia. As Fig. 1d shows, these pockets are predominantly non-mechanized indus-
tries, highlighting a different, less capital-intensive model of development.

What’s crucial to our analysis is the two-way relationship between these different
types of socio-economic context and financial development, as depicted in Fig. 2
and 3.

The visual analysis of provincial-level data reveals heterogeneity across Italian
provinces that extends beyond the mere number of bank offices, encompassing the
volume of deposits per capita and the composition between bank and postal sav-
ings. These patterns clearly reflect the different models of financial intermediation
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() Branches per 100,000 capita (1928) (b) Bank deposits per branch (1929) () All deposics per capita (1929)

(d) Bank deposics per capita (1929) (¢) Post deposits per capita (1929)

Fig.2 Banking geography by province 1928/1929. Note: Color gradients represent quintiles of the
respective variable distribution

resulting from the socio-economic factors presented above, making their under-
standing crucial for two reasons. First, they shed light on the degree of financial
development achieved by different areas of the country before the Great Depression
and the subsequent banking reform. Second, they help us understand whether the
distribution of bank offices that emerged after the 1936 banking law reflected pre-
existing economic conditions rather than arbitrary political decisions.

The geographical distribution of banking activity across Italian provinces in the
late 1920s reveals a complexity that extends well beyond a simple north—south gap,
nonetheless present. Figure 2a shows the distribution of bank branches per capita in
1928, identifying distinct banking regions. The northeast, particularly Trentino-Alto
Adige, Veneto, and Friuli, exhibited the highest density, reaching 80.95 branches
per 100,000 inhabitants. The northwestern industrial triangle (Lombardy, Pied-
mont, Liguria) showed moderately high but more variable density, typically ranging
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Fig. 3 Banking geography by province 1936. Note: Color gradients represent quintiles of the respective
variable distribution

between 33.80 and 42.18 branches per 100,000 inhabitants.°Central Italy presented
an intermediate pattern, with Tuscany and Emilia-Romagna showing relatively high
branch density (25-33 branches per 100,000) while Lazio and Umbria maintained
lower values (19-25 branches per 100,000). The Adriatic coast (Marche, Abruzzo,
Molise, and Northern Apulia) and provinces surrounding Naples show remarkably
high levels of bank offices. The rest of the South and the islands appear to be less
banked than the rest of the country, with some notable exceptions (Cosenza and
South-West Sicily).

Figure 2b displays the distribution of average deposits per branch in 1929, high-
lighting noteworthy differences from the pattern of branch density. The northwest-
ern industrial core (particularly Piedmont, Liguria, and Lombardy) now emerges
with some of the highest deposits per branch (exceeding 4 million lire per branch in
many cases), reflecting both higher local income levels and deeper banking relation-
ships in these major commercial and industrial hubs. Parts of the northeast, despite

© This high figure is partly due to the presence of BCC, which were small unit banking offices operating
mostly in rural areas. As Fig. 5 shows, BCC were present unevenly throughout the country both before
and after the consolidation.
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having a relatively dense branch network, register moderate to high deposits per
branch. Central Italy, with the exception of Tuscany characterized by high values,
also generally exhibits intermediate values, though provinces with important urban
centers approach higher brackets. By contrast, large portions of the South and the
islands remain in lower deposit brackets—often under 1.9 million lire per branch—
consistent with weaker local economies and more limited saving capacity. Yet some
southern port cities and provincial capitals (e.g., Napoli and Bari, and in parts of
coastal Sicily) stand out for notably higher deposits per branch than the surrounding
rural areas. One remarkable difference between the two maps is the Adriatic Coast
and the provinces bordering Naples, which show very low levels of deposits, despite
a high number of branches.

As Fig. 2c shows, total deposits per capita in 1929 reveal important regional
nuances beyond the general north—south gradient. The northwestern industrial prov-
inces form a clear cluster of very high deposits (2000-2646 lire per capita). How-
ever, the northeast shows more variation, with some provinces matching northwest-
ern levels while others are closer to central Italian values (800—1200 lire per capita).
Several clusters of high deposits appear in central and southern Italy, usually corre-
sponding to major urban or commercial centers (Roma at 1840 lire, Napoli at 1620
lire). Notably, some agricultural provinces in the Po Valley exhibit deposit levels of
1400-1800 lire per capita, comparable to those in more industrialized areas.

A direct comparison of the two maps disaggregating bank and postal deposits
(Fig. 2d and Fig. 2e) reveals distinct regional patterns that underscore the differing
roles of these two forms of savings. In the industrial northwest (Piedmont, West-
ern Lombardy, Liguria), bank deposits predominate, and postal savings, while still
present, add modest increments to overall per-capita totals. Meanwhile, Veneto and
Emilia-Romagna exhibit high bank deposits and do not noticeably rely on postal
savings. Tuscany, Umbria, and Marche stand in between: postal deposits are mod-
erately present, but are not as important as bank deposits. By contrast, southern
provinces and the islands (Sicily and Sardinia) record markedly lower bank depos-
its per capita but substantially higher postal savings relative to their total deposit
pool. Consequently, when postal deposits are added to the picture, provinces around
Napoli, in parts of Apulia, and across much of Sicily reduce—but do not close—the
gap with more developed northern counterparts.

The geographical pattern of banking sector consolidation between 1928 and
1936, along with its relationship to pre-existing financial structures, provides cru-
cial evidence for understanding the endogenous nature of Italian banking develop-
ment during this period. Figure 3d shows that the percentage change in bank offices
between 1928 and 1936 varied dramatically across provinces, ranging from severe
contraction (—82.89%) to modest expansion (68.49%). Figure 3e displays the per-
centage change in municipalities with at least one bank (Piazze bancabili) between
1928 and 1936, revealing a similar picture. This heterogeneous impact of the Great
Depression reveals several important patterns that can be explained by pre-existing
financial and economic structures. Nevertheless, comparing the 1936 distribution of
bank offices per capita in Fig. 3a with that of 1928 in Fig. 2a suggests that there is
a good degree of persistence between the local banking structure in 1928 and 1936.
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Provinces that experienced the most severe contraction (shown in dark green in
Fig. 3d, with reductions of 51.53% to 82.89%) were predominantly those that had
shown signs of “over-branching” in 1928: comparing the figures reveals that these
areas often had high branch density in 1928 (over 42 branches per 100,000 inhab-
itants) but relatively low deposits per branch (under 1.9 million lire, as shown in
Fig. 2b). Not surprisingly, this visual correlation is highly statistically significant:
the log of deposits per branch in 1929 explains 38% of the variance in the percent-
age change in bank offices between 1928 and 1936. This pattern is particularly evi-
dent in parts of the northeast and center-south, where many provinces experienced
contractions exceeding 50% from initially high branch density and low deposit con-
centration. The provinces showing greatest resilience during the crisis (shown in
yellow in Fig. 3d, with contractions under 15.81% or even expansion) generally had
high deposits per branch in 1928 (visible in Fig. 2b, typically over 8 million lire per
branch). Interestingly, provinces with relatively low initial branch density but high
postal savings (visible in Fig. 2e, particularly in central Italy with postal deposits of
300-800 lire per capita) experienced milder contractions in Fig. 3d (typically in the
—28.63% to —15.81% range).

The 1936 pattern of bank deposits per capita (Fig. 3c) reveals remarkable con-
tinuity with the 1929 distribution (Fig. 2d), despite the significant restructuring of
the branch network. This persistence strongly suggests that banking development
was fundamentally tied to underlying economic conditions rather than being shaped
primarily by political decisions during the consolidation process. The northwestern
industrial provinces maintained their leading position (1,216-2,747 lire per capita
in 1936), while the south generally retained lower deposit levels (41-287 lire per
capita), with some notable exceptions in urban centers.

Therefore, comparing branch density vs deposits per capita in 1929 and 1936
strongly supports the paper’s main argument that the 1936 banking structure was
not an exogenous outcome of political decisions but rather reflected the interaction
between pre-existing economic conditions and the selective pressure of the Great
Depression. The crisis accelerated the consolidation, particularly in areas where
banking expansion had outpaced economic fundamentals, while areas with more
sustainable banking structures showed greater resilience. The persistence of regional
patterns in deposits and institutional structures through the consolidation period
suggests that market forces coexisted with institutional factors in shaping the post-
Great Depression banking geography.

4 Empirical strategy
4.1 The 1936 network: persistence and determinants
The first objective of our empirical exercise is to study the persistence and the

determinants of the 1936 branch network, to evaluate the claim that it was a “his-
torical accident.””’ In this work, we test whether the earlier economic environment

7 See Sect. 2 for a thorough discussion of this point.
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Fig.4 Bank offices per province 1936: selected correlations. The figures report the correlation of bank
offices per province in 1936 with selected variables, namely the bank office distribution in 1928 and the
amount of deposits. This allows for a preliminary investigation of key dynamics: the persistence of the
branch network and the survival rate across the Great Depression are strongly linked with the depth of
deposits

significantly shaped the distribution of bank branches in 1936. If this hypothesis is
verified, using the 1936 branches distribution as an instrument for local credit condi-
tions may introduce a bias in the empirical estimation, as the instrument would not
be independent of unobserved fundamentals affecting later outcomes.

Following the descriptive analysis proposed in Sect. 2, Fig. 4 offers a visual inves-
tigation of the impact of persistence and deposit intensity in shaping the branch net-
work pre and post the Great Depression, thus characterizing the interplay between
operational frictions and selective pressures. The results suggest that a strong and
positive relationship exists between the post-Depression branch network and pre-
existing conditions, with persistence and deposit intensity channeling 70% and 68%
of cross-sectional dependency across the Great Depression, respectively.

We delve deeper into this intuition and formally verify the visual correlations
within an OLS framework. This allows, while controlling for endemic persistence,
to test the significant determinants of the branches’ distribution. The baseline speci-
fication takes the following form:

log(Branches,q;) = a + flog(Branches,g) + v'X; + 8'R; + ¢; 1)

Where Branches,; represents the number of bank branches in province i in 1936,
Branches,g; captures the pre-Depression branch structure in 1928, X; is a vector
of pre-Depression economic controls—e.g. population in 1931 (log), deposits per
capita in 1929 (log), and installed horse-powers (HP, log)—R, represents regional
fixed effects, and ¢, is the error term. We employ logarithmic transformations of the
branch variables to address potential nonlinearities and facilitate elasticity interpre-
tation. All variables are standardized for numerical stability (X’ = (X — u)/0).

In this model, the coefficient f accounts for the persistence of the branch net-
work and is of particular interest. If the 1936 distribution were independent of pre-
existing banking structures, we would expect f to be statistically insignificant or
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economically small. On the contrary, a large and significant g, while not being a full
proof of the endogeneity of the instrument, would challenge its potential validity via
the exclusion restriction channel, suggesting that it reflects unobserved fundamen-
tals affecting later outcomes. That is why, to complement this insight, controls are
progressively added to account for both local financial characteristics (total deposits
and deposits per capita), demographic (population), and industrialization (installed
HP). Results are presented in Table 2.

Confirming the previous visual insight, across all of the specifications f remains
positive and significant, formalizing the strong and expected correlation with the
branches network of 1928. Including regional fixed effects in Model 2 substantially
increases the R? value, highlighting regional heterogeneity in branch persistence.
Population and deposits—tested in Models 3 to 7—further improve the explanatory
power, suggesting that demographic factors significantly shaped branch networks,
channeling more deposits into the financial system. This is consistent with the his-
torical narrative proposed in Sect. 3. Models 8 and 9 include HP to control for local
economic conditions, and in particular to proxy for industrialization. Installed HP
has a statistically significant and positive impact on the number of branches (Model
8), but this effect vanishes when controlling for the province’s population (Model 9),
suggesting a relationship driven by scale effects. The results are robust to different
specifications, as presented in Appendix C.

These insights, while not a proof of the full endogeneity of the branch network,
challenge the assumption of it being strictly unrelated to pre-existing conditions—an
“historical accident”—and motivate further analysis. In particular, the coefficient f
halves when controlling for deposits, population, and HP, suggesting a non-negligi-
ble role of local socio-economic heterogeneity. Moreover, the evidence from Model
9 aligns with the Italian context, which is notoriously characterized by a complex
web of SMEs in low-value-added sectors (e.g., agriculture and textiles), particularly
reliant on bank credit (Giannetti and Vasta 2006). This peculiarity underscores the
need for an analysis that extends beyond traditional measures of development—such
as GDP per capita—which, by definition, underweights low-value-added sectors.
To develop deeper insights into this process, mindful of the nuances of the Italian
context, the following section proposes a framework based on Principal Component
Analysis. The dimensionality reduction algorithm, while allowing for comprehen-
sive use of the dataset controlling for the threat of multicollinearity, explicitly targets
the depth of the economic activity of a province—its extensive margin—comple-
menting the standard measure of its development—its intensive margin.

4.2 The principal components analysis (PCA) framework

Our empirical strategy employs Principal Component Analysis (PCA), a dimen-
sionality reduction algorithm that is ideal for solving two estimation challenges:
multicollinearity and a relatively high number of independent variables (n = 105)
compared to the number of observations (n = 90). Both of these issues are tack-
led by merging the independent variables into a smaller set of “synthetic” principal
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components (PCs) that capture most of the variation in the data, reflecting dominant
common patterns. Formally,

PC = Y (a4X,), @)

where PC), represents the k-th principal component, X, are the standardized eco-
nomic variables, and a, are the factor loadings that maximize the explained
variance.

Then, the PCs serve as independent variables in an OLS model predicting the
logarithm of the total number of bank offices in 1928 for each province, controlling
for its socio-economic characteristics (Eq. 3).

log(Branches,) = a + pPC, + €, 3)

where PC, represents the vector of relevant principal components for province a.

The empirical exercise is composed of two stages. First, the estimation process, in
which we assess how much of the variance in the 1928 branch network is explained
by the PCs, as measured by the R?. Second, the interpretation, in which we unravel
the economic implications of the results, while confronting the black-box critique
often moved to PCA.

The estimation includes the comprehensive set of variables representing demo-
graphic, economic, and banking characteristics at the provincial level—presented
in Sect. 3, and thoroughly described in Appendix A—log-transformed and scaled
to ensure a well-behaved distribution. Then, the optimal number of PCs is endog-
enously selected via cross-validation to maximize the out-of-sample predictive per-
formance. Lastly, to foster interpretability and filtering out residual noise, we imple-
ment a backward stepwise elimination process to retain only the coefficients with a
p-value exceeding 0.1. A more detailed explanation is presented in Appendix B.

To assess the stability of our results, we implement extensive robustness checks.
We run the analysis considering selected subsamples of the inputs—demographic,
industrial, and financial controls separately—and per capita specifications. Moreo-
ver, we performed a systematic and agnostic iterative robustness testing, estimat-
ing the PCA model through 99 quasi-random alternative specifications. Each speci-
fication varies multiple elements of the estimation procedure—provinces, controls,
cross-validation procedure, scaling, p-value threshold, fixed effects—while main-
taining the core PCA framework. Lastly, we tested whether our results are sensi-
tive to the choice of a specific dimensionality reduction algorithm, comparing PCA
results with regularized regressions—e.g., Lasso regression.

A thorough description of the robustness is presented in Appendix C. Those
robustness checks confirm that our estimation framework is robust, stable, and not
dependent on the parameters specified.

4.3 Results

The Principal Component Analysis approach yielded strong results in predicting
the provincial distribution of bank offices in 1928 (Table 3). The initial model with
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Table 3 Economic activity predicts the 1928 branch network development

Principal Component Initial Model Refined Model
Coef Std. Err z-value p-value Coef Std. Err

PC1 0.0759 0.004 20.505 0.000 0.0759 0.004
PC2 0.0454 0.017 2.699 0.007 0.0454 0.017
PC3 —0.1798  0.019 —9.503 0.000 —0.1798 0.019
PC4 0.008 0.023 - - - -
PC5 —0.0076  0.027 - - - -
PCo6 —0.0895  0.030 —2.986 0.003 —0.0895 0.030
PC7 —0.0201 0.030 - - - -
PC8 —0.0132  0.050 - - - -
PC9 0.0396 0.027 - - - -
PC10 —0.0554  0.036 - - - -
PC11 —0.073 0.033 —2.237 0.025 —0.073 0.033
PCI12 0.1307 0.038 3.388 0.001 0.1307 0.039
Cumulative explained variance 0.884 0.776

R-squared 0.832 0.822

Adj R-squared 0.806 0.809

Prob (F-stat) 0.000 0.000

F-statistic 56.49 97.75

The table reports the results of an OLS model trained on Principal Components. In the full model, the
optimal number of components is determined to maximize the out-of-sample explanatory power. The
restricted model is the result of a backward stepwise elimination process to retain only the coefficients
with a p-value greater of 0.1

twelve components achieved an adjusted R? of 0.806 (R? of 0.832), indicating that
local economic conditions strongly predicted the geographical distribution of bank
offices. After removing statistically insignificant components through backward
stepwise elimination, the model retained six components with an adjusted R? of
0.809 (R? of 0.822). Despite the substantial reduction in components, the signifi-
cant explanatory power suggests that the refined model effectively captures the key
determinants of bank office distribution while improving efficiency and reducing
residual noise.®

8 The model’s statistical properties strongly support its robustness across multiple diagnostic dimen-
sions. The Durbin-Watson statistic of 1.966, being close to the ideal value of 2, indicates that residu-
als are not serially correlated, suggesting that the model’s predictions are independent across observa-
tions. The Jarque-Bera test examines whether model residuals follow a normal distribution by analyzing
their skewness and kurtosis. The p-value of 0.383 indicates that we cannot reject the null hypothesis of
normally distributed residuals at conventional significance levels, validating our statistical inference and
confirming unbiased predictions across the distribution of bank offices. The condition number of 7.97,
well below the conventional threshold of 30, indicates a well-conditioned model that is numerically sta-
ble. This low condition number is particularly noteworthy given our high-dimensional dataset of regional
economic variables, suggesting that our PCA approach successfully addressed potential multicollinearity
issues that often plague analyses of regional economic data.

@ Springer



Distribution of bank offices in fascist Italy: a historical...

The cumulative explained variance by the principal components is 88.4% for the
full model and 77.6% for the refined one, providing a comprehensive representation
of local economic conditions while avoiding overfitting.’

The strong predictive relationship between economic fundamentals and banking
presence in 1928 highlights the risk that the 1936 branch distribution may not be
entirely independent of underlying conditions. While mechanical persistence calls
for interpretative caution, the high R? values suggest that market forces substan-
tially influenced the geography of bank offices during the pre-Depression expansion.
Since the branch network in 1928 is a strong predictor of the 1936 branch network,
we could set a lower-bound interpretation, arguing that in the post-war period, polit-
ical intervention played a role but on a strongly path-dependent distribution. Using
the same methodology directly on 1936—i.e., using 1928 characteristics to predict
the 1936 branch network—delivers an adjusted R? of 0.74 for the refined model. A
result that is remarkably high, considering the non-negligible impact the economic
crisis had on the local industrial and commercial network in the 1930 s.

4.3.1 PCAinterpretation and explainability

While the analysis of the R? provides suggestive results, the defined framework
allows for deeper insights. In particular, by examining the factor loadings—that
quantify each variable’s contribution to a given Principal Component (PC)—we can
trace the relationship between the PCs and the input features. In turn, this process
enables us to isolate the key variables defining each PC, thereby enhancing the inter-
pretability of the coefficients and their economic significance.

Given the large number of input features, we restrict the interpretation to fac-
tor loadings that have a statistically significant impact on the respective PC, filter-
ing out the least influential variables to reduce noise in the economic interpretation.
The selection process follows a heuristic threshold approach, where only loadings
exceeding 2.64 times the standard deviation of all loadings for each PC are consid-
ered. Under the assumption of factor loadings following a roughly normal distribu-
tion, the procedure is statistically comparable to a 1% significance level in a two-
tailed t-test.

From the evidence above, it is known that the local economic conditions strongly
determine the geographical distribution of bank branches, with the refined model for
1928 achieving an R? of 82.2%. Factor loadings disentangle the dynamics between
the PCs, the banking network, and local economic conditions, allowing for a more
granular analysis. Results are reported in Table 4.

Consistent with typical PCA results, the first principal component (PC1) explains
the largest portion of variance, covering 63.6% of the total. It represents a level fac-
tor, capturing the scale effect, the broad economic activity of a province.' Among
the most influential factor loadings is the total number of firms (tot_all_firm), indi-
cating that a province’s economic structure must be characterized by examining

% In particular, the first PC explains 63.6% of the total variance, the second 5.8%, the third 4.4%, the
sixth 1.9% the eleventh 1% and the twelfth 0.9%

10 The notion of level and contrast factors follows (Farné and Vouldis 2017, 2021).
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the extensive margin—the depth of its economic activity. Other loadings further
enrich this narrative, complementing the OLS results. Specifically, aligning with
established descriptions of the Italian economic landscape, advanced industries do
not dominate (Giannetti and Vasta 2006); instead, traditional sectors such as tex-
tiles (cloth_furn_firm, ret_text_firm), furniture (ret_furn_firm), and luxury goods
(ret_lux_firm) emerge prominently. The employment structure further supports
these insights. Non-motorized industries (indemp_nomot) hold substantial impor-
tance, particularly through sectors such as retail chemicals (ret_chem_emp), textiles
(cloth_furn_emp), and trade and services (tot_trade_emp). Thus, PC1 can be inter-
preted as capturing the socio-economic context of a province, explicitly emphasiz-
ing the depth—the extensive margin—of the economic activity, not necessarily its
development—the intensive margin.

Unlike PC1, which describes the scale of economic activity, the following PCs—
referred to as contrast factors—capture deviations from the general trend, focusing
on specific provincial dynamics, and highlighting the relationship between sectoral
specialization and the banking network.

PC2 and PC3, which explain a cumulative 10.2% of the total variance, offer an
interesting perspective on the urban-rural divide. Rural areas, as proxied by the
share of families involved in the agricultural sector (families_agric), ceteris paribus,
are associated with a higher number of banks’ branches. This pattern is consistent
with historical evidence on the expansion of mutual cooperative banks (BCCs) in
rural areas, which focused on providing credit to small-scale producers via a capil-
lary unit branch network, often at the municipal level.

PC3 and PC6 capture the institutional heterogeneity of financial intermediaries,
which shapes the banking network in a province. In particular, ceteris paribus, the
share of joint-stock banks (SOC) and public law banks (ICDP) is negatively cor-
related with the total number of branches. This evidence is consistent with the struc-
tural peculiarity of these intermediaries, characterized by fewer but larger branches
compared to BCC, BP, and CRO.

Although PC11 and PC12 account for only 1.9% of the total variance, they cap-
ture important nuances in the relationship between socioeconomic factors and the
banking network. In particular, PC11 is positively correlated with the number of
people declaring an income (ricchezza mobile) in categoria B, a measure of inde-
pendent workers involved in industrial and commercial activities. These workers are
more concentrated in urban areas, reinforcing the narrative of an urban-rural divide
and suggesting that higher-income provinces exhibit distinct financial structures. On
the contrary, the loadings for ret_wine_firm, ret_mixed_firm, and ret_mixed_emp,
although more challenging to interpret, align with PC1’s interpretation, reflecting
the specific commercial characteristics of smaller and less developed municipalities.
Indeed, mixed retail shops are less present in large cities, characterized by a more
specialized set of retailers.!! These results are robust and consistent when extending
the analysis to 1936, reinforcing the validity of our conclusions over time.

Jointly considered, these findings complement traditional narratives of financial
development, with a branch network closely resembling the local peculiarities of the

' The only exception is Milan, where department stores are included in the mixed retail category.
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Italian economic landscape. In a context characterized by SME in low-value-added
sectors, the depth of economic activity outweighs its intensity. The textile and the
agricultural sector are key drivers of these dynamics, complemented by variables
that reflect the breadth of local commercial and retail activity. As a byproduct of this
analysis, we have found evidence of a banking system segmented along an urban-
rural axis: rural areas are characterized by a capillary network of bank branches,
largely due to cooperative banks (BCCs) supporting local and small-scale agricul-
tural production, leading to a banking system with distinct geographical footprints.
Moreover, the total number of branches is influenced by institutional heterogeneity
of the financial intermediaries, with the presence of joint-stock (SOCs) and public
law banks (ICDPs) negatively influencing the total number of branches, with these
intermediaries favoring larger offices with fewer branches. These results, comple-
menting the persistence detected by the OLS framework, not only demonstrate that
the 1936 branch network is strongly dependent on pre-existing socio-economic
structures, but also make a relevant contribution to the understanding of Italian
financial development. We do not neglect the importance of political decisions in
the aftermath of the Great Depression, but we show how it unfolded along a strong
path-dependent branch distribution that was explicitly developed to meet the needs
of a traditional economic sector, strongly segmented between urban and agricultural
areas.

5 Conclusions

This study re-examines the Italian branch network at the time of the 1936 bank-
ing law. Using a novel and comprehensive provincial dataset, we show that framing
the distribution as a mere exogenous ‘“historical accident”—a common view in the
economics literature—overlooks the ongoing multifaceted dynamics. Market forces,
throughout the turbulent expansion of the 1920s, followed by a crisis-induced con-
solidation in the early 1930s, intertwined to shape the very structure of the banking
system.

This general consideration unfolds in three key findings. First, we empirically
verify the a-priori hypothesis of persistence in the branch network, catalyzed by
operative frictions: in the baseline bi-variate specification, a one log-point increase
in provincial branches in 1928 is associated with a 0.84 log-points increase in the
1936 network (Model 1 in Table 2); the coefficient halves when controlling for
deposits, population, and industrialization suggesting a non-negligible role of local
socio-economic heterogeneity. The R? remains above 0.70 in all the expanded mod-
els. Second, we demonstrate that the 1928 conditions were largely endogenous: a
principal-components model built only on 1927-29 economic variables explains
81% of the cross-province variance (adjusted R?) in the 1928 network and 76% in
the 1936 network. This finding motivates a careful reassessment of the validity of
the instrument that has underpinned numerous studies using the 1936 distribution as
a source of exogenous variation. Third, we go beyond statistical testing, proposing
a first insight into the mechanisms driving this relationship. The first principal com-
ponent captures the overall depth of local activity (firm and employment density).
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Subsequent components isolate (i) a dense cooperative-bank presence in rural prov-
inces and (ii) a sparser joint-stock/public-bank network in industrial centers, fram-
ing a clear rural/urban segmentation. These economic patterns, more than top-down
policy, organized the branching geography.

Our work adds to the growing literature documenting the “Great Expansion”
of branch banking in the 1920 s across Europe and the United States (Bonhoure
et al. 2024; Molteni 2024; Carlson and Mitchener 2009). We show that the mode
of expansion matters and that selective contraction preserved ordering: Italian
banks mainly opened new offices de novo, creating areas of “over-branched” (many
branches, thin deposits). Then, provinces that were most over-branched in 1928 lost
the highest share of offices, yet the spatial hierarchy persisted.

From a historical perspective, our study aligns with the view put forward by Ital-
ian banking historians, who have long emphasized the importance of economic and
technical considerations in shaping the evolution of the Italian banking system in the
analyzed period. Our quantitative evidence complements this qualitative narrative
by demonstrating the strong empirical link between local economic conditions and
banking structures. The persistence of regional patterns in financial development,
even through periods of significant regulatory change, underscores the enduring
influence of market forces on the spatial organization of banking.

Still, by showing that the 1936 branch distribution is correlated with 1920s fun-
damentals, our results do not invalidate its use as an instrument for local financial
development. While violating the exclusion restriction assumption in its raw form,
the regulatory shock of the 1936 law still contains useful variation—the key is to
isolate the component that is orthogonal to pre-existing economic conditions. For
these reasons, at the current stage of research, our findings do not necessarily invali-
date Guiso et al. (2004, 2006) ’s results on the effect of financial development on
economic growth. Future research using the 1936 distribution should consider
approaches that separate the market-driven component (which we show is substan-
tial) from the political or administrative element of the law. This could involve con-
trolling for pre-1936 economic fundamentals or employing residual-based strategies
that preserve the exogenous variation while accounting for the endogenous compo-
nent we document. Such refinements would maintain the valuable historical insight
that the 1936 law mattered while respecting our evidence that the raw network dis-
tribution reflects earlier market forces.

Our findings also speak to the broader literature on how political institutions
influence financial development (Rajan and Zingales 2003; Haber et al. 2008).
The Italian case reveals that intervention occurred through codification, not blank-
slate design. While the Fascist regime intervened—i.e., through forced mergers,
bailouts, and restrictive licensing—our analysis suggests that it did so within clear
economic constraints. The 1936 law crystallized existing supervisory and owner-
ship structures rather than imposing a radically new framework. This complements
the “fragile-by-design” argument by showing that political bargains may reinforce,
rather than replace, inherited structures (Calomiris and Haber 2014). Market logic
remained binding: even under authoritarianism, the spatial distribution of banking
reflected underlying economic fundamentals. To be clear, our argument is not that
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the distribution of bank offices in Italy was solely the product of market dynamics,
and fascist politics did not play any role. Recent research has shown that the politi-
cal connections of Italian non-financial firms led to the misallocation of resources
during the Fascist Era (Faccio and McConnell 2023): the fascist regime was far from
being the technocratic agent that it claimed to be through its official propaganda.
We argue, however, that dismissing the distribution of bank offices at the end of the
Ventennio as quasi-random does not do justice to the complexity of Italian interwar
banking history. We can interpret these findings in two ways. On one hand, it is
possible that the fascist regime lacked the strength or willingness to bend the bank-
ing system to its will against market forces. On the other hand, it is possible that
some elements within the Italian state managed to resist the totalitarian and purely
political drive of policy, maintaining a technocratic approach where public officers
acted according to market forces rather than just political will. Drawing the exact
line between these two interpretations, however, is beyond the scope of this paper.

To conclude, is it fair to stylize the distribution of bank offices in fascist Italy
as a “historical accident”? As it is often the case with complex problems, the vir-
tue stands in the middle. From a data-driven and economically grounded perspec-
tive, we show that the relationship between the market and political intervention is
one of interaction, not substitution. In other words, while the 1936 law undoubtedly
mattered for Italy’s subsequent financial development, it did so by codifying—not
erasing—the branch network that emerged from the 1920s expansion and the con-
solidation of the Great Depression. For empirical economists, the 1936 distribution
remains a potentially useful source of variation, but one that requires careful con-
sideration of its endogenous components to satisfy modern identification standards.
Together, the evidence presented in this work rules out the view that the interwar
consolidation significantly altered the pre-existing structures. The 1936 law codified
a map that the market had already drawn.

Data sources and description

This paper presents a new dataset at the provincial level, including a large number
of variables that allow us to have an all-embracing picture of financial development
and local economic activity in each province before the onset of the Great Depres-
sion. This dataset provides a comprehensive collection of variables describing Ital-
ian provinces’ economic, demographic, and banking infrastructure during the late
1920s and early 1930s. The data originates from multiple reliable sources, including
censuses, official publications, and historical records, which are listed below with
their abbreviated names for reference: 1. Catasto Agrario 1929 (Catasto Agrario):
Urbanization and agricultural employment data. 2. Censimento degli esercizi
industriali e commerciali 1927 (Industrial Census 1927): Industrial, commercial,
and occupational data. 3. Censimento della popolazione 1931 (Population Census
1931): Population measures. 4. Banca d’Italia Relazione del Governatore (Bank of
Italy Reports): Banking infrastructure and deposit data. 5. Orlandi (1935): Income
and taxation data. 6. Molteni (2024): Historical bank office breakdowns by type
and period. 7. Bollettino di statistica e di legislazione comparata (1933) (Bollettino
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1933): Taxation data for exchanged goods. 8. Cassa Depositi e Prestiti 1930 (Postal
Bank Report 1929): Postal bank deposits.

Demographic and urbanization variables The dataset includes population
measures from the Industrial Census of 1927 and the Population Census of 1931.
Specifically, it contains the estimated total population in 1927 (‘Pop_calc27°), the
resident population in 1931 (‘Pop_res31°), and the present population in 1931
(‘Pop_pres31°). Urbanization is captured through the percentage of people liv-
ing in urbanized areas (‘urban_share) and non-urbanized areas (‘rural_share®),
sourced from the Catasto Agrario. The dataset also includes the share of families
and individuals employed in agriculture (‘families_agric‘ and ‘emp_agric®), both
derived from the Catasto Agrario.

Banking infrastructure variables The dataset records detailed information on
bank offices and their distribution across provinces, sourced from the Bank of
Italy Reports and Molteni (2024). For the years 1927/28 and 1936, it includes
the total number of bank offices (‘off_tot_28°, ‘off_tot_36‘) and the number of
municipalities with at least one bank office (‘piazze_28°, ‘piazze_36°). Further
breakdowns by bank type are provided: 1. Mutual Cooperative Banks: ‘off _
BCC_28°, ‘off BCC_36°. 2. Foreign Banks: ‘off BE_28°. 3. Joint Stock Banks:
‘off_SOC_28°, ‘off_SOC_36°. 4. Cooperative Joint-stock Banks: ‘off BP_28°,
‘off BP_36°. 5. Private Bankers: ‘off_DB_28°, ‘off_DB_36°. 6. Saving Banks:
‘off CRO_28°, ‘off CRO_36°. 7. Public Institute Banks: ‘off ICDP_28°, ‘off_
ICDP_36°. The dataset also reports the total number of branches (‘tot_branches*)
and headquarters (‘tot_hq‘) in 1927/28. Additional banking data includes dis-
counts and advances by the Bank of Italy in 1928 (‘Discounts_bdi28‘) and depos-
its of the Postal Banks in 1929 (‘deposits_cdp29°). Annual bank deposit data is
available from 1929 to 1938 (‘dep_29° to ‘dep_38°), providing insights into pro-
vincial financial activity.

Income and taxation variables The dataset includes measures of income
declared for taxation purposes, based on Orlandi (1935). ‘incomecatb29_value*
and ‘incomecatc29_value‘ report the total income derived from industrial/com-
mercial and professional activities, respectively. Additionally, the dataset pro-
vides the number of individuals declaring such income (‘incomecatb29_count®
and ‘incomecatc29_count‘). The variable ‘exchangetax2829°, sourced from the
Bollettino 1933, records tax revenues from exchanged goods in 1928/29.
Industrial and occupational structure variables The dataset offers a detailed
breakdown of each province’s industrial and occupational structure, sourced
from the Industrial Census 1927. General measures include the total number of
industrial firms (‘indfirms_tot‘) and employees (‘indemp_tot*). Industrial activ-
ity is further disaggregated into firms and employees using power engines (‘ind-
firms_mot‘, ‘indemp_mot*) and those without power engines (‘indfirms_nomot°,
‘indemp_nomot*). Total installed industrial capacity is captured through horse-
power (‘HP®). Sector-specific data provide additional detail, reporting the num-
ber of firms (‘_firm‘) and employees (‘_emp‘) across various industries. These
include agriculture (‘agri_firm‘, ‘agri_emp°), fishing (‘fish_firm‘, ‘fish_emp®),
mining (‘mining_firm*, ‘mining_emp*), wood processing (‘wood_firm*, ‘wood_
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Table 7 Persistence and determinants of the 1936 network distribution: per-capita measures

Dependent variable: Branches per capita 1936 (log)

1 (2) 3) 4) ) (6) @
Intercept —0.000 —0.100 —0.000 0.037 —0.000 —0.057 0.063
(0.079)  (0.096) (0.069) (0.084) (0.078) (0.102) (0.107)
Branches per capita 1928 0.665"*  0.453"* 0.542** 0.480"** 0.641"* 0.460™*  0.484*"*
(0.081) (0.076) (0.075) (0.077) (0.081) (0.076) (0.077)
Deposits per capita 1929 (log) 0.398*  0.246"" 0.236™
(0.076) (0.104) (0.117)
HP per capita (log) 0.168  0.082 0.061
(0.065)  (0.050) (0.055)
Regional FE NO YES NO YES NO YES YES
Observations 91 91 91 91 91 91 91
Adjusted R? 0.436 0.710 0.576 0.727 0.458 0.710 0.725
F Statistic 68.15"  66.71"* 63.42""* 3526"" 44.78* 161.52"** 79.98"**

The table presents alternative specifications of the OLS regression model that normalize selected con-
trols for the total population of the province. All variables are standardized. Robust standard error in
parenthesis. Note: “p<0.1; *p<0.05; ***p<0.01

Table 8 Persistence and determinants of the 1936 network distribution: per-km2 measures

Dependent variable: Branches per km2 1936 (log)

(D 2) 3) 4) ) (6) 7
Intercept —0.000  —0.203"* —0.000 0.091  —0.000 —0.038  0.093

(0.057)  (0.073)  (0.045) (0.083) (0.054) (0.107)  (0.087)
Branches per km2 (log) 0.842**  0.814"*  0.463™*  0.502°* 0.732"* 0734  0.502°"*

(0.056)  (0.066) (0.069) (0.063) (0.065)  (0.064)  (0.064)

Deposits per km2 (log) 0.506"*  0.471"** 0.467°
(0.067)  (0.060) (0.069)

HP per km2 (log) 0.216™*  0.194*  0.006

(0.063)  (0.063)  (0.048)

Regional FE NO YES NO YES NO YES YES

Observations 91 91 91 91 91 91 91

Adjusted R? 0.706 0.801 0.817 0.866 0.738 0.818 0.864

F Statistic 224 40°% 137.87° 179.49"* 44777 128.39" 596.35"** 443.990""*

The tables presents alternative specifications of the OLS regression model that normalize selected con-
trols for the surface (squared km) of the province. All variables are standardized. Robust standard error
in parenthesis. Note: *p<0.1; **p<0.05; ***p<0.01

emp°®), food production (‘food_firm*, ‘food_emp°), leather processing (‘leather_
firm*‘, ‘leather_emp*), metallurgy (‘metal_firm‘, ‘metal_emp‘), weaving (‘weav-
ing_firm‘, ‘weaving_emp‘), textile (‘cloth_furn_firm‘, ‘cloth_furn_emp®),
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Table9 Persistence and determinants of the 1936 network distribution: per-population density measures

Dependent variable: Branches per density 1936 (log)

Y] 2) 3) 4 ) (6) (@)
Intercept 0.000  —0220"* 0.000 0018 0000  —0.096 0.020

(0.053)  (0.097) (0.046)  (0.066) (0.051)  (0.124) (0.072)
Branches per density (log) 0.866™*  0.866™* 0.665***  0.670"* 0.776™*  0.808"** 0.670"*

0.056)  (0.068) (0.070)  (0.051) (0.069)  (0.064) (0.071)

Deposits per density (log) 0.325"*  0.321"** 0.319"*
(0.058)  (0.050) (0.058)

HP per density (log) 0.176™*  0.137**  0.004

(0.051) (0.057)  (0.075)

Regional FE NO YES NO YES NO YES YES

Observations 91 91 91 91 91 91 91

Adjusted R? 0.747 0.831 0.811 0.871 0.767 0.838 0.869

F Statistic 235.61%* 68.71"* 216.69"* 61.67" 191.90"" 82.93"* 44.671*"*

The table presents alternative specifications of the OLS regression model that normalize selected con-
trols for the population density (resident population over squared-km) of the province. All variables are
standardized. Robust standard error in parentheses. Note: *p<0.1; *p<0.05; ***p<0.01

chemicals (‘chem_firm°‘, ‘chem_emp®), utilities (‘utilities_firm*, ‘utilities_emp®),
and construction (‘constr_firm*, ‘constr_emp*).

Commercial and retail trade variables The dataset captures both wholesale
and retail trade activities. Wholesale trade is broken down into specific sectors,
including firms and employees trading live animals and raw materials (‘whole_
raw_firm°‘, ‘whole_raw_emp°), food products (‘whole_food_firm*, ‘whole_food_
emp°), textiles and clothing (‘whole_text_firm*‘, ‘whole_text_emp*), and other
goods (‘whole_other_firm*, ‘whole_other_emp*®). Retail trade variables provide
information on firms and employees in various sectors, including food (‘ret_
food_firm*, ‘ret_food_emp®), textiles (‘ret_text_firm‘, ‘ret_text_emp*), furniture
and glassware (‘ret_furn_firm°, ‘ret_furn_emp®), luxury goods (‘ret_lux_firm°,
‘ret_lux_emp*), chemicals (‘ret_chem_firm‘, ‘ret_chem_emp‘), mixed retail
activities (‘ret_mixed_firm‘, ‘ret_mixed_emp°), wine and liquors (‘ret_wine_
firm‘, ‘ret_liquor_firm*). This data originates from the Industrial Census of 1927.
Services and hospitality variables The dataset includes measures of firms and
employees in the service and hospitality sectors. This includes hotels and res-
taurants (‘hosp_firm‘, ‘hosp_emp®), public entertainment (‘entert_firm*, ‘entert_
emp*), publishing (‘pub_firm‘, ‘pub_emp°), hygiene services (‘urb_serv_firm°,
‘urb_serv_emp*), auxiliary commercial services (‘aux_trade_firm°‘, ‘aux_trade_
emp°), and management-related activities (‘other_mng_firm*, ‘other_mng_emp°®).
Finally, the dataset includes the occupational structure related to financial ser-
vices, insurance, and exchanges (‘fin_serv_firm‘ and ‘fin_serv_emp*). These var-
iables provide insight into the scale and employment levels within the provincial
service economy.
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Table 10 PCA, alternative specifications

Dependent variable: Branches 1928 (log)

Alternative specification df Refined model Adjusted R?
Controlling for the share of BCC 1928 7 0.81
Demographic controls 1928 6 0.63
Industrial controls 1928 5 0.72
Financial controls 1928 9 0.84
Per capita controls 1928 25 0.68

Dependent variable: Per capita branches 1928 (log)

Per capital controls 1928 29 0.69
Dependent variable: Branches 1936 (log)

Full controls 1928 4 0.74

Industrial and commercial totals Finally, the dataset also includes the totals for
all employees and firms considered in the census. (‘tot_all_emp °, ‘tot_all_firm®).
Plus, the totals for industry and commerce, separately. (‘tot_ind_emp*, ‘tot_ind_
firm*, ‘tot_trade_emp°, and ‘tot_trade_firm°®).

0.00, 7.00
7.00, 15.00
15.00, 24.00
24.00, 37.00
37.00, 224.00

0.00, 1.60
1.60, 4.20
4.20, 10.00
10.00, 23.00
23.00, 163.00

(XXX ]
XXX ]

(a) BCC branches (1928) (b) BCC branches (1936)

Fig.5 BCC geography by province
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The principal components analysis algorithm implementation

Implementing the PCA requires three technical decisions that affect our estimation:
the choice of the scaling procedure, the number of components to retain, and the
validation of component selection. First, the scaling procedure is central for PCA,
because it ensures that all variables contribute equally to the analysis, preventing
those with larger variance from dominating the principal components. We imple-
ment two preprocessing steps for all variables. First, we add a constant of 1 to all
variables and apply a log transformation to address left-skewness in a context with
potential zero values. Second, we standardize the transformed variables to ensure a
roughly normal distribution. Our baseline specification uses robust scaling based on
the interquartile range—Xl.’ = (X; — median(X))/IQR(X)—while alternative specifi-
cations employ traditional standard scaling—X = (X; — u)/o.

Second, to determine the optimal number of principal components, we employed
a cross-validation procedure that systematically evaluates different component con-
figurations. Specifically, we used a three-fold cross-validation to assess the predic-
tive performance of the PCA transformation. This approach involves partitioning the
dataset into three subsets and iteratively estimating PCA models with varying num-
bers of components. We fit the PCA on two-thirds of the sample for each potential
component configuration and project the remaining third onto the component space,
computing the R? score for out-of-sample prediction. The number of components
was selected based on maximizing the mean cross-validated R? score, ensuring that
the dimensionality reduction captures the most predictive information while avoid-
ing overfitting. We constrained the selection to retain principal components explain-
ing at least 95% of the total variance in the dataset, balancing model complexity
with comprehensive information preservation. Although the three-fold cross-valida-
tion may lead to higher variance due to the limited sample size, we claim that it pro-
vides a reasonable trade-off between bias and variance, ensuring that the number of
selected components generalizes well without overfitting to specific training subsets.

Third, concerning validation, our primary refinement procedure implements a
backward stepwise elimination process, that is, an iterative selection of principal
components based on statistical significance. Starting with all components that meet
our variance explanation threshold, we remove components with p-values exceeding
0.1 in the regression of bank branches on principal components. After each removal,
we re-estimate the model. This process continues until all remaining components are
statistically significant at the 0.1 level.

Robustness checks

To validate our results, we have developed extensive robustness checks, both for the
OLS and the PCA model. Results are presented in this appendix.
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OLS robustness checks

The robustness of the results presented in Table 2 has been tested against alterna-
tive specifications, varying the set of controls included, their normalization, and the
preprocessing. Table 5 provides the same exercise but with the sample winsorized
at the 5% level. Results are consistent with the main specification, confirming that
the inference is not significantly biased by outliers in the original sample, but it cor-
rectly captures the underlying relationship.

Table 6 tests whether the determinants pinpointed in the main exercise are robust
to the exclusion of the persistence component from the model’s specification.
Additional measures of the socio-economic structure of a province are also tested,
namely the total number of firms, the share of employees in the agricultural sector,
the count of non-motorized firms, and the number of employees in the industrial and
trade sector'? Main results are robust to the exclusion of 1928 branches distribution
from the controls.

Table 7, 8, and 9 test whether main results are robust to a change in the normali-
zation of the inputs, correcting for the population of the province (per-capita meas-
ures), for the area of the province (km?), and for the population density (population-
per-km?). Results are consistent both with the main findings and with the robustness
checks.

PCA robustness checks

To test the stability of our results, we perform both supervised and quasi-random
robustness checks. First, we vary the control set, considering demographic, indus-
trial, and financial variables separately.'?

To further assess the robustness of the results, we implement an agnostic test,
iterating through multiple quasi-random alternative specifications, changing the fol-
lowing parameters: 1. We modify the sample composition by excluding two random
provinces; 2. We simultaneously vary the features set by randomly dropping 10% of
our economic indicators; 3. We randomly avoid using cross-validation but set dif-
ferent thresholds for component retention, ranging from fixed numbers of compo-
nents (5, 10) to varying explained variance thresholds (80%, 90%, 95%, 99%); 4.
The p-value threshold for the iterative removal of insignificant components varies
uniformly between 0.05 and 0.20; 5. We alternate between standard and robust scal-
ing methods, and lastly; 6. We randomly include regional fixed effects.

We rerun our analysis 99 times, allowing these parameters to be set randomly
within the set boundaries. We compute two correlation matrices to evaluate the

12 The discrepancy between agricultural employment, and industrial and trade employment derives from
limitations of the sources. The share of agricultural employees is reported on the Agricultural Census of
1929 while the number of employees in the industrial and trade sector is presented in the Industrial and
Commercial Census of 1927.

13 Following the nomenclature presented in the data appendix, demographic controls include urban_
share, families_agric, emp_agric, pop_calc27, Pop_pres31, pop_res31. financial controls include depos-
its_cdp29, dep_29, fin_serv_firm, fin_serv_emp. Industrial controls include the sectoral breakdown pre-
sented in the data appendix (Table 10).
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stability of our results across these specifications. First, we calculate the correlation
between residuals across all specifications. Second, we compute Spearman rank cor-
relations of the provincial rankings derived from each specification. These correla-
tions allow us to assess whether the results are sensitive to specific methodological
choices. The average correlation in the residual correlation matrix is 0.71, while the
average correlation in the ranking is 0.71. The strong positive correlation in both
matrices confirms that our estimation method to compute the PCA is robust, stable,
and not dependent on the parameters specified.

Lastly, we test whether the results are sensitive to alternative choices of the algo-
rithm. We run a horse race between PCA, regularized regressions—i.e., Lasso,
Ridge, and Elastic Net, explicitly designed to control for overfitting in an OLS-like
framework—and Partial Leaste Squares (PLS). Each model is optimized using grid-
search with 5-fold cross-validation, and evaluated based on its R2 following the same
procedure described for PCA in Appendix B. Then, this procedure is iterated 100
times to ensure consistency. The PCA exercise described in the main body serves as
a baseline, scoring an R? 0of 0.81. The scores of alternative algorithms, with standard
deviation in parentheses, follow: Lasso 0.77 (0.072), Elastic Net 0.77 (0.075), Ridge
regression 0.76 (0.089), PLS 0.73 (0.110). High values of the R? prove that the rela-
tionship between the branch network and the socio-economic conditions is robust to
alternative methodological choices. We select PCA for its efficiency and theoretical
simplicity. An alternative specification using OLS with post-Lasso selected controls
returns consistent results with an adjusted R? of 0.524.

Additional tables and Figures

See Fig. 5; Tables 11 and 12.
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