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Abstract

This paper investigates the relationship between financial development and economic growth,
using data from Spanish provinces during a period marked by significant financial events: bank-
ing deregulation (1988), a credit and housing boom (2001-2007), and a severe banking crisis
(2008-2012). The study pursues three key objectives. First, it examines the impact of credit—
distinct from the broader financial environment and institutional infrastructure (e.g., property
rights enforcement, accounting standards)—on long-term real per capita GDP growth. Second,
it analyzes whether this effect diminishes as the level of credit increases. Third, it evaluates
the role of mortgage lending in shaping long-term growth.

Our findings indicate that credit exerts a positive influence on both five- and ten-year
cumulative growth rates, independent of the broader financial environment, which is largely
homogeneous across provinces.At the same time, we observe that the marginal contribution
of credit to long-term growth declines as credit levels rise.Despite this diminishing marginal
effect, we find no evidence of a “too much of a good thing” effect as: higher credit-to-GDP
ratios continue to exert a consistently positive impact. Finally, regarding mortgage credit, we
do not find any positive effect of this variable on long-term growth.

1 Introduction

Since the seminal works of Goldsmith (1969) and King and Levine (1993) exploring the relation-
ship between financial development and economic growth, the literature on this subject has been
enriched in different ways. New refinements in measuring financial development had appear, addi-
tional relevant explanatory variables have been incorporated, and a deeper focus on the financial
environment— that accounts for investor protection, contract enforcement, accounting standards,
corporate disclosure rules, and auditing requirements— has been taken into account. Furthermore,
studies have identified possible non-linearities in this relationship, suggesting the existence of a ”too
much of a good thing” effect for sufficiently high values of the credit-to-GDP ratio.
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In this rich context, exploring the impact of the availability of loanable funds within a single
country the legal, institutional and financial environment is the same for each province can provide
a clearer understanding of whether the availability of funds per se influences long term growth..
Focusing on a single country offers several advantages, as noted by Guiso et al. (2004a, 2004b).
On the one hand, as mentioned, the legal and regulatory framework ! remains consistent across
provinces (though enforcement may vary, as suggested by Jappelli et al., 2005). On the other hand,
the country set up reduces the number of external factors such as trade, government expenditure,
openness, exchange rate volatility, and inflation, affecting growth and interacting with financial
development. Also, the single country approach reduces concerns about difference in banking
competition across countries, as banks compete at the national level. Last, but not least, statistical
data is homogeneous and consistent.

This study aims to address three core questions:

1. What is the impact of private credit on economic growth at the regional level?

2. Is there "too much of a good thing”? Specifically, is the relationship between credit and
growth non-linear, as argued by Arcand et al. (2015) and Cecchetti and Kharroubi (2012)?

3. Is there a specific impact of mortgage loans on long-term growth?
Our results yield several noteworthy insights:

1. Increases in the credit-to-GDP ratio are positively correlated with the cumulative five-year
growth rate of real GDP per capita. This occurs independently of the financial environment
which is broadly the same for all provinces.

2. While we do find strong evidence of diminishing marginal returns to credit on long-term
growth, we reject the "too much credit” hypothesis posited by Arcand et al. (2015) and
Cecchetti and Kharroubi (2012, 2019). The levels at which the credit-to-GDP ratio would
begin to negatively affect growth are in the range of 300% to 400%, far exceeding the 80% to
100% thresholds identified by Arcand et al. (2015).

3. Finally, when mortgage credit is excluded from total credit, our results indicate that the
positive impact of credit on growth is driven entirely by non-mortgage lending

In sum, this study sheds light on the nuanced relationship between financial development and
economic growth, emphasizing the importance of credit allocation and the broader economic envi-
ronment in shaping these dynamics.

2 The Financial Development-Growth Puzzle

Given the extensive body of literature examining the relationship between financial development
and economic growth, our focus here is to highlight the key contributions most relevant to our
analysis?.

L Although the financial framework has evolved, with the introduction of Basel II and III, all changes in regulation
affect the Spanish provinces equally, so that the legal and regulatory framework is irrelevant for the identification of
the link between financial development and growth. Thus, it is possible to identify the “pure” effect of the volume
of loanable funds, since the financial environment is the same in every province.

2See Levine (1997) and Levine (2005). Valickova et al., 2015 analyze 1334 estimates from 67 studies



From a theoretical perspective, the standard neoclassical framework suggests that financial
development, by reducing market imperfections, enhances capital allocation and thereby fosters
economic growth. Pagano (1993) and Levine (2002) identify five primary channels through which
financial development promotes growth: (i) providing ex-ante information on investment opportu-
nities, (ii) monitoring investments, (iii) improving risk management, (iv) mobilizing savings, and
(v) facilitating the exchange of goods and services. Contrasting this view, the literature on financial
bubbles highlights the inefficiencies caused by excessive investment (Diamond, 1965; Tirole, 2016),
emphasizing the need for further evaluation of the complex dynamics between credit, investment,
and growth.

The seminal works of King and Levine (1993), corroborated through alternative methodologies
by Rajan and Zingales (1998), demonstrate that financial development is a key determinant of
long-term economic growth. Numerous subsequent studies, employing diverse measures of financial
development and data sets, have reinforced this finding.

In cross-country studies, evidence consistently supports the positive impact of financial infras-
tructure on economic growth. Foundational works by La Porta et al. (1997, 1998, 1999), Levine et
al. (2000), Qian and Strahan (2007), Houston et al. (2010), and Bae and Goyal (2009) emphasize the
role of investor protection, while Rajan and Zingales (1998) and Levine (2000) highlight the impor-
tance of rigorous accounting standards. Broader institutional factors, such as contract enforcement
and social capital, have also been shown to promote growth indirectly by strengthening financial
development (Guiso et al., 2004; Jappelli et al., 2005; Bae and Goyal, 2009; Mora-Sanguinetti et
al., 2017).

The mechanisms linking financial development to growth are multifaceted. Banking theory
points to two critical roles: increasing the availability of capital and improving its allocation by
mitigating financial market imperfections. Empirical findings, however, underscore the predominant
role of capital allocation, with studies showing that financial development significantly drives total
factor productivity (TFP) growth (Beck et al., 2000; Levine, 2000).

While there is substantial evidence supporting the positive impact of financial development on
growth, ambiguities remain regarding its definition. For instance, financial development may refer
to accounting standards, legal enforcement, investor protection, or simply the volume of loanable
funds. This ambiguity motivates our research: even if the development of institutional, legal, and
regulatory frameworks is crucial for economic growth, does the availability of credit itself exert an
independent effect?

A second motivation for this study arises from the recognized limitations of cross-country anal-
yses. These include:

The complexity of accounting for all potential growth determinants.

Imperfections in the measurement of financial development.

The significant heterogeneity across countries, which can obscure underlying relationships.

Favara (2003) highlights substantial variability in the effects of financial development on growth,
while Ciccone and Jarociiiski (2010), Durlauf et al. (2005), and Durlauf and Quah (1999) cau-
tion against overgeneralizing findings from cross-country studies. Although the difficulties may
be reduced by considering geographically homogeneous regions rather than countries (Hassan et
al. 2011), the issue still remains These challenges underscore the importance of complementary
approaches.

Analyzing the relationship between credit and growth within a single country offers several ad-
vantages. First, it reduces the number of confounding growth determinants by holding institutional,
legal, and regulatory frameworks constant. Second, it allows us to address reverse causation by ex-



amining proxies for banks’ expectations of credit growth. Finally, it minimizes heterogeneity by
controlling for macroeconomic factors such as exchange rate volatility, interest rates, and monetary
policy.

Despite broad support for the positive relationship between credit and growth, several studies
have raised important challenges. De Gregorio and Guidotti (1995) and Rousseau and Wachtel
(2011) argue that while financial development spurred growth prior to the 1970s, its impact has
diminished in subsequent decades. Similarly, Cecchetti and Kharroubi (2012) propose that there
may be “too much of a good thing,” with Arcand et al. (2015) identifying a threshold where private
sector credit exceeding 100% of GDP begins to impede growth®. This effect became particularly
apparent when data from the 2008 financial crisis were included in empirical analyses.

Moreover, evidence of discontinuities in the effectiveness of financial development has been high-
lighted by Deidda and Fattouh (2002) and Aghion et al. (2005, 2009), who identify thresholds where
financial development’s impact shifts. The concept of a ”finance curse” has even been proposed,
suggesting that an oversized financial sector can harm economic growth (De Gregorio and Guidotti,
1995, for 1970-85). Finally, critiques of the ”one-size-fits-all” approach (Arestis and Demetriades,
1997; Arestis et al., 2001) argue for more context-specific analyses.

Thus, by focusing on a single country, this study aims to address many of the limitations
inherent in cross-country analyses. It also provides an opportunity to examine the "too much of
a good thing” hypothesis in a more controlled setting, shedding light on the nuanced dynamics
between financial development and economic growth.

3 Data and Methodology

3.1 The Spanish Macrofinancial Context

We analyze long-term real GDP per capita growth across Spain’s 50 provinces using annual data
from 1983 to 2023. This period spans markedly different macro-financial environments that must
be taken into account.

First, through the period 1983 to 2020 the financial environment, in particular banking regu-
lation, was completely reshaped. Basically, until 1994 the banking industry was heavily regulated,
with state owned banks, regulatory limits on competition, subsidized lending, and directed credits.
After 1994, however, the regulatory framework was brought into line with European guidelines. As
a result, over this period the Spanish financial sector transitioned from a heavily regulated industry
to a more competitive, market-oriented system.

Key liberalizing reforms followed in rapid succession once Spain entered the European Com-
munity on January 1st 1986. In 1987, interest rate caps on bank deposits were abolished; a
unified supervisory framework for all credit institutions, significantly expanding the regulatory
powers of the Banco de Espana was established and the mandatory “investment coefficient,” which

3Theoretical explanations for the negative impacts of excessive financial development include:

e The cyclical decline in banks’ credit standards during booms, reducing the quality of their screening processes
(Ruckes, 2003).

e The excessive reallocation of talent toward the financial sector due to high rents, diverting resources from
other productive sectors (Tobin, 1984; Bolton et al., 2011; Kneer, 2013).

e The crowding out of business loans by household loans, which stifles firm innovation and slows TFP growth
(Mian and Sufi, 2009; Mian et al., 2017).



had required banks to hold low-yield government bonds, was eliminated. A crucial milestone was
the implementation of the Second Banking Coordination Directive (89/646/EEC) through Law
3/1994. This legislation introduced the concept of a “single banking license” (or passport), allow-
ing credit institutions licensed in other EU Member States to establish branches in Spain. The law
also standardized the regulatory treatment of all deposit-taking institutions—including commercial
banks, savings banks (cajas de ahorro), cooperative banks, and specialized credit institutions—
while strengthening disclosure and transparency requirements. Thus, it was only after 1994 that
the financial environment enabled the emergence of an efficient and competitive banking system.

Second, regarding the major macroeconomic characteristics of this period, it is worth empha-
sizing the rapid decrease in inflation rates marked by a steady decline—from 15.6% in 1980 to just
2% by 1997—potentially shifting banks’ primary source of profitability from deposit-taking toward
credit provision.

Also, the 2000-2007 period witnessed the build-up of a real estate bubble. Real estate prices
grew at an average annual rate of 15% between 2002 and 2006, accompanied by a sharp rise in the
share of mortgages within total private credit. Credit standards were notably lax, fueled by the
aggressive lending practices of the ”Cajas de Ahorros” (Savings Banks), whose poor governance led
to excessive lending, particularly in regions where they previously had little presence. Economic
growth during this phase, averaging 3.49% annually (2002-2006), outpaced the European average
but was driven by factor accumulation rather than productivity gains. The influx of immigration
and negative total factor productivity (TFP)—a result of declining allocative efficiency across firms
(Garcia Santana et al., 2016)—were prominent features of this period, further exacerbated by
negative real interest rates.

Finally, the 2008—2012 phase marked the bursting of the real estate bubble and the onset of a
deep banking crisis. Real estate prices fell at an average annual rate of -6%, while GDP contracted
by -1.8% per year.

To account for these distinct macroeconomic phases, our analysis will introduce the correspond-
ing dummy variables.

Figure 1 illustrates the time dimension of both the national growth and the cross-province
average of credit to GDP. During the period under study, private credit went from 40% to 140%
of GDP while the 5 years per capita GDP growth that was above 10% before 2000 declined and
reached negative values after the banking crisis.

3.2 Empirical Approach

Our objective will be, first, to estimate a growth model augmented for financial development:

Git = o + BEF + X + 0p + s + 4 (1)

where ¢ and ¢ denote province and time subscripts; G represents a measure of economic eco-
nomic growth, F' represents a measure of financial development; X is a vector of control variables
accounting for other factors considered important in the growth process; §; captures a common
time-specific effect; §; denotes an unobserved province-specific effect; and &;; is an error term. The
above equation corresponds to a panel data setting.

To analyze the impact of the two main episodes affecting the allocation of credit we will introduce
three dummies and its interaction with the financial development variable:

Git = o + 0§ + B3€ * Fiyy + v Xy + 6¢ + p1i + i (2)



where the dummy £ covers either the banking deregulation period, bubble building years (2002-
2007) or the crisis years.

To identify whether the marginal impact of credit is decreasing, we follow the standard literature
by hypothesizing that growth is a quadratic concave function of financial development.

Git = i + BEy + Ba(Fi)? + Xt + 0t + pi + i (3)

The two approaches would be perfectly suited to a world of homogeneous provinces, but it could
also be the case that provinces differ in some characteristics, observable or not, that are related to
the impact of financial development on economic growth. One may think of the extent of the real
estate bubble, the level of credit or the existence of a large city in the province. To control for other
possible sources of heterogeneity, we perform a cluster analysis on the ratio of credit to GDP and
identify two more homogeneous subsets of provinces and run the regression on the two subsets:

Girg = iy + BrFit + Bog(Fi)?* + vy Xt + 64 + pi + €t J=LH (4)

We use the dynamic panel data estimation procedure of Arellano-Bover in order to estimate the
different equations.

Regarding our measure of financial development at the provincial level, the legal dimension
cannot be used, as it is the same all over Spain. The most natural measure will be based on
the amount of outstanding loans. Other measures could be based on branches as a measure of
banks’ strategy to supply their services reflecting their expectations of the demand for credit at the
provincial level.

3.3 Measuring financial development, growth, and its sources

We use data on Spanish provinces’ for various indicators and characteristics from 1983 to 2020 from
Instituto Nacional de Estadistica (INE), the official Spanish Statistics Institute and from the Bank
of Spain for financial data (also at a province level). Unfortunately some of our controls are only
available for part of the sample period: mortgage ratios are only available from 1994 and judicial
inefficiency from 2001.

We mainly focus on the five years cumulative growth rate of real GDP per capita, as in Cecchetti
and Kharroubi (2012). Namely, the long run rate of growth at time ¢, is measured by the ratio of
the real GDP per capita at time ¢ + 5 (¢ + 10 for the ten years growth rate) and its value at time ¢
minus 1. This implies that our explanatory variables cover the 1983-2015 time span (1983-2010 for
the ten years growth rate).

Regarding the indicators of financial development, a number of variables that explain cross
country differences become irrelevant in the one country set up. This is the case, as mentioned,
for all measures associated with the legal and regulatory environment, as it is the same across the
different provinces. Also, measures of the depth of market finance are irrelevant at the province
level, as security markets are centralized. As a consequence, we use the ratio of credit to the
non-financial private sector from depository institutions to GDP, as in Levine(1998), which is quite
close to the measure used by Beck et al. (2000)*. We use the one year ratio of credit to the non-
financial private sector from depository institutions to GDP as explanatory variable, a difference

4Beck et al (2000) include in their measure credit by other specialized financial institutions (non-banks) which is
not available at the province level. Still, since the share of these institutions in the total national aggregate is small
,(it was 3,63% in 2019), the lack of data on credit granted by specialized financial institutions does not seem to be a
major concern.



with Cecchetti and Kharroubi (2012b) who use the five years credit-to-GDP ratio. We do not
consider growth volatility directly, an aspect considered in Easterly et al. (2000), but identify the
dependency of each province growth on national growth which, at the one country level will be the
main determinant of the province’s growth volatility.

A second important financial variable is of interest in our analysis of the impact of mortgage
lending, that we measure it by the ratio of yearly granted mortgages to GDP. Its impact on long
term growth will allow us to contrast our results with the conclusions of Mian and Sufi (2009) and
Mian et al. (2017).

We follow the literature main stream in the choice of the controls affecting long term real per
capita GDP growth and consider population growth, education and social capital. Still, in the one
country case, the main determinant of each province growth will be the national growth, which has
no equivalent in the cross-country analyses. We measure social capital by constructing a measure
of the turnout at different elections (parliament, regional and municipal) per province and linear
interpolation in case no election took place in a particular year.

The different variables are listed in Table 1 where we refer to the sources we have used. The
descriptive statistics are presented in Table 2

4 Empirical Results
4.1 The Basic Model

Our findings clearly demonstrate the significant impact of the credit-to-GDP ratio on the five-year
cumulative growth rate of real GDP per capita.

As a starting point, we analyze the data using panel regressions with province fixed effects and
clustered standard errors. In the absence of any control variables, the findings in column 1 of Table
3, show that the coefficient for the credit-to-GDP variable is negative and significant at the 1%
level, thus contradicting the standard results. This result, however, could result from the combined
effects of high growth and low credit in the initial years of our sample which is inverted in the
following ones. More specifically, Figure 1 shows the evolution of the two variables at the national
level. Their correlation of -0.74 implies the credit to GDP ratio may proxy for the GDP per capita
growth.

The results reported in columns (2) to (8) of Table 3 underscore the importance of introducing
the five-year national growth as a control variable which triggers a reversal in the sign of the private
credit coefficient. Column 2 results show, unsurprisingly, that a primary driver of provincial five-
year growth rates is the five-year growth rate at the national level. Once we introduce in addition
to the lagged 5 years rate of growth for the GDP per capita both the credit-to-GDP ratio and the
national five-year growth rate, both are significant at the 1% level. In column 3, we add three
additional control variables: (1) the financial development dummy, (2) population growth and (3)
election turnover, all of which are significant . Based on column 3 model, a one standard deviation
increase in the credit to GDP ratio raises the cumulative five-year real GDP per capita growth
rate by 3,5%, equivalent to an annual growth rate increase of 0.69%. This effect is therefore both
statistically and economically meaningful even in the absence of the dynamic impact of such an
increase.

This implies that, in addition to the decrease in growth that is already reflected in the 5 years
National Growth variable there is an additional specific impact of the banking crisis. Notice, though,



that once we introduce these additional controls we observe that the population growth variable is
not significant any longer, possibly reflecting cycle related migration movements.

4.2 Bubble Building and the Spanish Crisis

Table 3 columns 4 and 5 highlight the significant impact of the financial crisis and its interaction
with private credit on provincial growth.

Both the crisis dummy and its interaction with private credit are statistically significant. Since
part of the crisis’s effect is already reflected by national growth, the statistical significance of
the crisis dummy suggests that the crisis exerted an additional, province-specific impact. This
additional effects explains the positive sign of the crisis dummy coefficient which, in the absence of
the national growth variable, would have been paradoxical.

The interaction term provides further insight: its negative and significant coefficient points
to a financial accelerator mechanism, whereby the banking crisis amplified adverse growth effects
across provinces. In particular, the results indicate that provinces with lower levels of private credit
experienced the sharpest contractions during the crisis, a result similar to the one obtained by
Aghion et al. (2009).

Turning to the bubble-building period preceding the crisis, column 6 shows that the bubble
dummy coefficient is negative, which implies an adjustment with regard to the effects of national
growth. However, when the bubble dummy and its interaction with private credit are included
together (column 7), both become significant and the sign of the bubble dummy turns positive,
while the interaction term is negative. This suggests that during the bubble period, provinces with
lower levels of private credit were the main losers.

Finally, in column 8, all controls are introduced simultaneously, and the significance of the
coeflicients is preserved with only minor changes in their values. This allows us to quantify the
marginal impact of an increase in the credit-to-GDP ratio. For a given province, an increase in the
credit-to-GDP ratio equal to the standard deviation (0.3804) would result in a five-year cumulative
growth rate increase of 3.78%, corresponding to an annual growth rate increase of 0.74%.

The Hausman test for the eight different models indicates that fixed effects (FE) model is more
accurate, as it takes into account unobserved heterogeneity across provinces.

The estimated fixed effects (u;) capture province-specific, time-invariant unobserved character-
istics that represent each province’s contribution to the expected value of D5 growth. These fixed
effects reflect persistent structural features—such as capital city status, long-standing specializa-
tion in tourism, or the presence of superior infrastructure—that remain constant over time and
differentiate provinces in a stable manner.

Figure 2 shows the inverse relationship between province average Private Credit and its fixed
effects estimates, implying that provinces with a lower average Private Credit have a higher fixed
effect estimate representing an additional contribution to expected D5 Growth.

4.3 Correcting for endogeneity

As it is well known, a panel data regression with lagged dependent variable yields endogeneity prob-
lems that produces biased estimators. However, our time series consisting of 33 years is sufficiently
long, it reduces the biased making the ranking of p; (fixed effects) informative. whenever lagged
dependence variables.



A second, even more far-reaching issue in our context is the bias due to the inverse causality, as
credit may be affected by growth.

Because of these possible biases, it is important to corroborate our results by using the Arellano—
Bover / Blundell-Bond System GMM estimator, which combines equations in differences and in
levels to correct these biases through the use of internal instruments. This approach makes more
efficient use of the available information and yields consistent and more precise estimates.

Table 4 shows the corresponding results. With the exception of the Turnover variable there is no
major difference in the significance of the different variables. The coefficient of the Private Credit
variables increases in the Arellano-Bover estimation and produces a much more stable coefficient
across models: once the 5 year national growth rate and the financial development dummy for 95
are included, the coefficient of the credit variable varies only between 0.103 and 0.118.

Thus, in what follows we use the Arellano-Bover system estimation so as to avoid endogeneity
issues.

4.4 Is There Too Much of a Good Thing?

The relative homogeneity of our data compared to cross-country analyses provides an opportunity
to revisit the ”too much finance” hypothesis. To address this, we adopt two complementary ap-
proaches: a quadratic standard method and an analysis based on two subsets of provinces, classified
by their level of private credit. The results of these two approaches highlight that in a financially
developed economy, the marginal impact of credit drastically decreases with its amount.

4.4.1 Classical Approach: Testing Concavity and the ”Too Much Finance” Hypoth-
esis

In what we refer to as the classical approach, we follow Arcand et al. (2015) and Cecchetti and
Kharroubi (2012) by including the square of the credit-to-GDP ratio to account for the concavity
of credit’s impact on growth.

Table 5A presents results without the financial development dummy, showing that neither the
credit-to-GDP ratio nor its square is significant in the full sample from 1983 onward. However, once
the financial development dummy is introduced in Table 5B, the results shift significantly: both
the credit-to-GDP ratio and its square become statistically significant at the 1% level, with the
quadratic term showing the expected negative sign.®>. Thus, our results corroborate the decreasing
marginal return of private credit of Arcand et al. (2015) and Cecchetti and Kharroubi (2012),
albeit with an important caveat: it applies only to provinces with a sufficiently developed banking
industry.

Although our analysis demonstrates clear evidence of concavity, indicating that the marginal
effect of additional credit diminishes over time, we do not observe the ”"too much finance” phe-
nomenon in which credit negatively impacts growth. According to our coefficients, the threshold
for a negative impact would require a credit-to-GDP ratio exceeding 350%, far above any value
observed in our sample.

5Notice all coefficients for the credit-to-GDP ratio are much higher than the ones appearing in Table 3, but once
we take into account the whole impact of a marginal increase in the credit-to-GDP for a credit-to-GDP ratio close
to one, the resulting coefficient is in line with the one in Table 3.



4.4.2 High vs. Low Financial Development Provinces

To further examine the ”too much finance” hypothesis, we conducted a classification analysis of the
50 provinces using the hierarchical clustering method, taking as variables the private credit ratios
for each year between 1983 and 2020.

Since these ratios are persistent over time, the variables are not independent, and the classifica-
tion could give more weight to the temporal trend than to the actual differences between provinces.
In other words, Euclidean distances calculated on the absolute year-by-year values tend to group
high values together and low values together, even if their trajectories are not similar.

To avoid this bias, the variables were standardized and a principal component analysis (PCA)
was performed to reduce dimensionality and filter out the noise generated by the large number of
variables. Subsequently, the classification method was applied to the first two principal components,
which are independent of each other and retain 91.23% of the total variance.

The method calculates the Euclidean distance between the 50 provinces based on these two
principal components and follows an agglomerative approach, starting with each province as an
independent group and, at each step, merging the two groups that are most similar (i.e., those with
the smallest distance between them), until all provinces are grouped into a single cluster.

The clustering analysis identified two homogeneous groups: Group H (high financial develop-
ment) with 15 provinces, including major cities, and Group L (low financial development) with 35
provinces. Figure 1 illustrates this classification, while Table 6 lists the provinces in each group.
Notably, the geographic distribution of these groups shows no strong correlation with other vari-
ables such as population density or proximity to the Mediterranean coast, where the bubble’s worst
effects were concentrated. Interestingly, with the exception of Sevilla, all provinces in the H-group
have negative fixed effects as reported in Figure 2. Conversely, most of the provinces in the L-group
have positive fixed effects. Also Figure 2 shows all provinces in the H-group to have an average
credit-to-GDP larger than 0.8, with the exception of Malaga.

As shown in Table TA, for Group H provinces, neither the credit-to-GDP ratio nor its quadratic
term is statistically significant. The results for Group L, presented in Table 7B, contrast sharply
with those for Group H. The credit-to-GDP ratio is highly significant (1% level) with a positive
coefficient, while the quadratic term is also significant at the 1% level with a negative coefficient,
confirming the concavity observed in the full sample. Moreover, as in earlier results, the threshold
for a negative impact of additional credit remains above 300%, well beyond observed values.

The differing results between the two groups align with cross-country evidence on the varying
roles of financial development in more and less developed economies. For provinces with lower
levels of financial development, the credit-to-GDP ratio exerts a positive but diminishing effect on
growth. Conversely, in provinces with high financial development, this effect is absent, supporting
the hypothesis of diminishing returns to credit expansion in advanced financial systems. Thus, our
findings confirm the hypothesis advanced by Arcand et al. (2015) and Cecchetti and Kharroubi
(2012): while financial development promotes growth in less developed regions, excessive credit in
already advanced systems does not yield further benefits.

4.5 Banks’ Branch Growth and Its Impact on Provincial Growth

A possible explanation for our earlier results is that banks might have anticipated an increased
demand for credit, spurred by higher economic growth rates. To explore this hypothesis, we analyze
banks’ strategies regarding branch creation. It is reasonable to assume that a higher growth rate
in the number of branches (or a smaller decline in branch numbers) within a province reflects

10



banks’ expectations of future credit demand at the provincial level. However, since the growth
rate of branches at the national level can vary significantly over time, we construct a more refined
measure of anticipated future credit demand by subtracting the national growth rate in the number
of branches from the corresponding provincial growth rate.

4.5.1 Bank Branch Growth and Long-Run Growth

Table 8A examines the relationship between provincial branch growth and long-run economic growth
by substituting the branch growth variable for private credit in the previous analyses from Table
4. The findings reveal that branch growth consistently has a negative and statistically significant
impact on long-term growth. This suggests that banks’ decisions regarding branch creation do not
result from their economic growth forecast.

4.5.2 The Combined Effect of Bank Branches Creation and Credit.

To further validate these findings, we include the branch growth variable as a control in the original
regressions. Table 8B presents the results of this analysis, incorporating a financial development
control to account for differences in the banking sector’s maturity over time. Specifically, the
role of bank branches is likely to differ in underdeveloped banking systems—where banks often
competed by opening more branches—compared to more advanced systems with mature financial
infrastructure.

The results confirm our earlier conclusions. The inclusion of the branch growth variable does
not alter the fundamental findings regarding private credit’s impact on economic growth. Notably,
the sign of the branch growth variable, which was in Table 8A, becomes positive and statistically
significant when bubble-related controls (i.e., the bubble dummy and its interaction with private
credit) are introduced.

This shift suggests that during the bubble period, banks’ branch policies played a more con-
structive role. However, the core conclusion remains robust: banks’ branch creation policies alone
do not adequately explain future economic growth, and their expectations regarding credit demand
are often misaligned with actual economic outcomes.

4.6 Banks’ Deposits and Its Impact on Provincial Growth

The amount of deposits constitutes an alternative measure for a province’s financial development
. When considering Levine’s five channels through which financial development promotes growth,
deposits appear to be more related to savings mobilization while credit focuses on screening and
monitoring investments. It is usually thought that, in comparison with credit, deposits are a poorer
measure of financial development because they consider the amount of intermediation without
taking into account the allocation of credit. Still, for the sake of completeness we extend our
analysis so as to consider the impact of deposits. Our results show that the impact of deposits and
credit on growth may depend upon the level of financial infrastructure. In the Spanish case, their
effect varies dramatically pre and post 1995, reflecting the impact of the improvement in banking
regulation.
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4.6.1 The Effect of Deposits on Long term growth.

Table 9A presents the results of the impact of deposits on long term growth, absent the private
credit variable. The coefficients are consistently positive and significant at the 1% level, indicating
a comparable impact to that of private credit.

In Table 9B, both deposits and credit are included. The results show that while private credit
remains consistently significant at the 1% level, the coefficient on deposits loses significance once
the 1995 financial development dummy is introduced, suggesting that their effects differ before
and after banking deregulation. From a theoretical standpoint, this pattern is plausible: deposits,
through their role in mobilizing savings, may have been critical during the pre-deregulation period in
mobilizing savings, whereas credit allocation becomes more important in a more developed banking
system.

4.6.2 A Pre-deregulation Explanation.

Tables 9C and 9D examine the effects of financial regulation during two distinct time periods:
before 1995 and after 1995. I

Table 9C results show that once the national growth rate is introduced, the private credit variable
loses its significance. A symmetrical pattern emerges for the post-deregulation period. Table 9D
reveals that after 1995, the deposit variable becomes insignificant once the national growth rate is
included. Columns 3 to 8 confirm that additional controls do not alter this result. Taken together,
the findings suggest a structural shift: in the pre-deregulation period, growth was largely deposit-
driven, while in the post-deregulation era, credit emerged as the main driver of growth

4.7 Credit and the Ten-Year Cumulative Growth Rate

To further investigate the relationship between credit and long-term economic growth, we analyze
the ten-year growth rate using the same set of explanatory variables as before.

The results presented in Table 10 corroborate the key role of the credit-to-GDP ratio which
coefficient is significant at the 1% level. Interestingly, the increase in population, D Pop, and our
proxy for social capital, Turnout, which coefficients were not significant in the analysis of the five
year growth rate become significant for all different models with the expected positive signs. This
underscores the growing importance of population growth and social capital in influencing longer
term growth dynamics.

In terms of the quantitative impact, private credit affects the ten-year growth rate in a manner
similar to its effect on the five-year rate. Specifically, an increase of one standard deviation in the
credit-to-GDP ratio leads to a 6.8% increase in the ten-year cumulative growth rate, equivalent to
an annual growth increase of 0.67%, as shown in the fully controlled specification in Column 8.

These results confirms the consistent role of private credit in fostering economic growth.

5 The effect of mortgages

Due to the lack of mortgage data prior to 1994, our sample is here restricted to a shorter period
during which the banking industry was already well-developed. The results, summarized in Table
11, vary depending on the inclusion of controls and do not seem to exhibit a consistent pattern.
In Column 1, we examine the impact of private credit and the mortgages-to-GDP ratio, finding
a negative coefficient for the mortgage variable that is significant at the 1% level. Yet, once the
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five-year national growth rate (Column 2) is included its effect varies widely depending on the
controls and reflecting the correlation of mortgages with the other regressors.

In summary, our (shorter) sample indicates that contrarily to the impact of credit, the mortgage
credit part does not affect long term growth. .

5.1 Robustness Checks

To ensure the robustness of our findings, we address two additional issues.

First, given the central importance of the results in Table 4, we test whether our conclusions
hold when the financial development dummy is excluded, thereby treating the entire sample period
as homogeneous. The results, reported in Table 12, confirm that once the national growth variable
is included, the coefficient on private credit remains consistently positive and significant at the 1%
level, as in Table 4. However, the magnitudes of the coefficients in Table 12 are systematically
smaller than those in Table 4, reflecting the fact that five-year real GDP per capita growth was
considerably higher before 1995 than afterward. This difference explains the negative correlation
between the dummy variable and growth observed in Table 4.

Second, we examine the potential role of initial GDP per capita, a factor often found to be critical
in cross-country analyses. The results, presented in columns 3 to 9 of Table 13, indicate that initial
GDP per capita is not statistically significant. This outcome is not unexpected: developmental
disparities across countries are far more substantial than those across Spanish provinces. Whereas in
cross-country studies the differences in development levels strongly shape financial environments—
through legal, institutional, and regulatory channels—within Spain the financial environment is
broadly uniform, and thus initial GDP per capita does not appear to exert a significant influence.

6 Conclusion

This paper has examined the relationship between financial development and long-term economic
growth across Spanish provinces from 1983 to 2023, a period characterized by major shifts in
the financial environment. Our findings indicate that credit has a consistently positive effect on
provincial growth, with diminishing marginal returns as credit deepens. Importantly, we do not
find evidence of a ‘too much finance’ effect: higher credit-to-GDP ratios continue to foster growth.
At the same time, the role of deposits appears to be more relevant in the pre-deregulation period,
while credit allocation emerges as the key driver once the banking system became more competitive
and integrated into European markets.

The results also highlight the amplifying effect of financial crises: provinces with weaker credit
access experienced sharper contractions during the 2008-2012 banking crisis, consistent with a
financial accelerator mechanism. Overall, the evidence underscores the central role of financial
development in supporting sustained growth, while also pointing to the importance of institutional
and regulatory frameworks in shaping the channels through which finance affects the real economy.

Taken together, these findings suggest that policies fostering sound credit expansion, strength-
ening bank intermediation, and ensuring financial stability remain crucial for sustaining long-term
growth. Moreover, the Spanish experience illustrates that as financial systems evolve, the sources
of growth also shift—from savings mobilization to credit allocation—underscoring the dynamic
interaction between financial development and economic performance.
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Table 1: Variables definition and sources

Variable Description Source

D5 Growth 5 years cumulative growth rate of real GDP per- INE
capita.

D10 Growth 10 years cumulative growth rate of real GDP per- INE
capita.

Nal Growth Spain’s 5 and 10 year cumulative growth rate of real = Bank of Spain for pri-
GDP per capita at the national level . vate credit, INE for

GDP
D Pop Annual percentage increase in population. INE
Private Credit  Private Credit granted by deposit money banks di- Bank of Spain for pri-

Private
Credit?

Private Credit
Excluding
Mortgages
(PCEM)
Mortgage

Turnout

Bubble

Crisis

Fin_Dev_95

Branches

vided by GDP

Private Credit square

Private Credit granted by deposit money banks net
of residential mortgages divided by GDP .

Residential mortgage credit divided by GDP.

Index of participation in elections.

Dummy variable for the bubble building period.
Takes the value 1 from 2002 to 2007

Dummy variable for the banking crisis. Takes the
value 1 from 2008 to 2011.

Dummy variable. Takes the value 1 from year > 1995

Provincial branches growth rate; net of branches na-
tional growth rate, 2002 to 2007

18

vate credit; INE for
GDP

Bank of Spain for pri-
vate credit; INE for
GDP
Bank of Spain for pri-
vate credit; INE for
GDP

INE

Ministerio del inte-
rior, Author’s own
analysis and compu-

tation

Laeven and Valen-
cia (2010).

Banco de Espana



Table 2: Descriptive Statistics

Table 2A. Growth variables

D5 Growth D5 National Growth D10 Growth D10 National Growth D Pop

(t, t+5) (t, t+5) (t, t-+10) (t, t+10)
Mean 0.1138 0.1165 0.2365 0.2463 0.0038
Median 0.1310 0.1344 0.3019 0.3856 0.0023
Std 0.1378 0.1258 0.2345 0.2242 0.0098
Max 0.7112 0.2901 0.9494 0.5110 0.0558
Min -0.2709 -0.1721 -0.2577 -0.0959 -0.0236
Obs 1800 1800 1550 1550 2550

Table 2B. Explanatory variables (yearly)

Private Credit Private Credit? Private Credit
Excluding Mortgages (PCEM)
Mean 0.7698 0.7373 0.8465
Median 0.6816 0.4646 0.7776
Std 0.3804 0.7442 0.3387
Max 2.2332 4.9870 2.1673
Min 0.1611 0.0260 0.2911
Obs 1900 1900 1350

Turnout Mortgages Branches Deposits

Mean 0.7119 0.0620 -0.0079 0.8271
Median  0.7152 0.0459 0.0000 0.7989
Std 0.0514 0.0538 0.0508 0.2268
Max 0.8661 0.3830 0.1854 1.6961
Min 0.4136 0.0079 -0.2640 0.3752
Obs 2250 1350 2150 1750
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Table 6: Classification of Provinces Based on Financial Development Levels: High
(H-Group) and Low (L-Group).
The H-Group represents highly developed provinces, while the L-Group represents less developed
provinces. The hierarchical classification was derived using Ward’s agglomeration method, with
data standardized beforehand using the Whitening method via singular value decomposition.

H-Group

Alicante/Alacant
Almeria

Illes Balears
Barcelona
Castellén /Castelld
Cgrdoba
Granada
Guadalajara
Madrid

Malaga

Murcia

Sevilla

Valencia

Bizkaia,

Zaragoza

L-Group

Alava/Araba
Avila
Burgos
Cadiz

A Coruna
Girona
Huelva

Jaén

Lleida

Lugo
Ourense
Ourense
Palencia
Pontevedra
Sta. Cruz de Tenerife
Segovia
Tarragona
Toledo
Zamora

26

Albacete
Badajoz
Céceres
Ciudad Real
Cuenca
Gipuzkoa
Huesca
Leén

La Rioja
Navarra
Asturias
Asturias
Las Palmas
Salamanca
Cantabria
Soria
Teruel
Valladolid
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